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ABSTRACT
Introduction There is a high prevalence of mental health 
problems among university students. Better prediction and 
treatment access for this population is needed. In recent 
years, short- term dynamic factors, which can be assessed 
using experience sampling methods (ESM), have presented 
promising results for predicting mental health problems.
Methods and analysis Undergraduate students from 
five public universities in Spain are recruited to participate 
in two web- based surveys (at baseline and at 12- month 
follow- up). A subgroup of baseline participants is recruited 
through quota sampling to participate in a 15- day ESM 
study. The baseline survey collects information regarding 
distal risk factors, while the ESM study collects short- term 
dynamic factors such as affect, company or environment. 
Risk factors will be identified at an individual and 
population level using logistic regressions and population 
attributable risk proportions, respectively. Machine learning 
techniques will be used to develop predictive models for 
mental health problems. Dynamic structural equation 
modelling and multilevel mixed- effects models will be 
considered to develop a series of explanatory models for 
the occurrence of mental health problems.
Ethics and dissemination The project complies with 
national and international regulations, including the 
Declaration of Helsinki and the Code of Ethics, and has 
been approved by the IRB Parc de Salut Mar (2020/9198/I) 
and corresponding IRBs of all participating universities. 
All respondents are given information regarding access 
mental health services within their university and region. 
Individuals with positive responses on suicide items 
receive a specific alert with indications for consulting with 
a health professional. Participants are asked to provide 

informed consent separately for the web- based surveys 
and for the ESM study. Dissemination of results will 
include peer- reviewed scientific articles and participation 
in scientific congresses, reports with recommendations 
for universities’ mental health policy makers, as well as 
a well- balanced communication strategy to the general 
public.
Study registration  osf. io/ p7csq.

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ Prospective multicentre cohort study including par-
ticipants from five universities, representative for 
the total undergraduate student population in Spain.

 ⇒ Assessment methods combine web- based self- 
report surveys with experience sampling methods 
in order to assess long- term as well as short- term 
dynamic mental health problems and associated 
risk and protective factors.

 ⇒ Stakeholders’ involvement is maximised through 
focus groups with students and academic person-
nel, during the design phase of the study, prior to 
recruitment of participants.

 ⇒ Data representativeness of web- based survey data 
is limited due to lack of personalised invitation in 
some participating universities, and low participa-
tion rates in the web- based surveys.

 ⇒ The use of self- report screening instruments to de-
tect mental health problems rather than in- person 
clinical interviews to diagnose disorders is another 
limitation.
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INTRODUCTION
Around half of Spaniards between 18 and 22 years of 
age are enrolled in university studies, together with an 
increasing proportion of young people worldwide.1 2 This 
period carries risk for the onset or exacerbation of mental 
health problems, as found in a large epidemiological 
study in eight countries showed that freshmen screened 
positive for high rates of 12- month major depressive 
disorder, generalised anxiety disorder, substance use 
disorder and suicidal ideation (18.5%, 16.7%, 6.3% and 
17.2%, respectively) based on self- report. However, only 
one- fourth of students reported that they would seek 
treatment if they struggled with their mental health, 
with the highest barrier to treatment being preferring to 
tackle the problem on their own.3 4

In order to better opportunities for treatment among 
this population, it is crucial to improve the methodolo-
gies we use to evaluate and predict outcomes of mental 
health problems. Existing prediction models use exclu-
sively distal (eg, sociodemographic characteristics, 
adverse childhood experiences) and proximal risk factors 
(eg, lifestyle factors, social support, grades), which can 
be well captured in one- time surveys.5 6 Though these 
models are promising,7–11 they do not include key short- 
term dynamic elements such as stress, affect, sleep which 
are observed in common mental disorders, that can fluc-
tuate over minutes to hours.12–17 Experience sampling 
methods or ESM, that is, survey data from multiple 
occasions within the same day and over time,18 is a study 
design that allows to compile the information needed 
to describe these short- term dynamic factors. Defining 
these short- term risk factors and incorporating them into 
prediction models could be key to create accurate person-
alised prospective risk prediction models for mental 

health problems, providing a solid foundation for a more 
nuanced and effective treatment.

Here, we present the protocol for the observational 
prospective study within the Promoting Mental Health among 
University Students (PROMES- U) project, part of the WHO 
World Mental Health International College Student 
(WMH- ICS) Initiative.5 The project takes place in five 
public universities in Spain and combines two substudies 
(figure 1). The first is a prospective observational cohort 
study to assess mental health and its associated risk 
and protective factors. This study will use baseline and 
12- month follow- up web- based surveys and a 15- day ESM 
study. The second study design is a randomised controlled 
trial of an e- health prevention intervention. The present 
protocol focuses on describing the design and method-
ology of the observational cohort study.

OBJECTIVES
The objectives of the PROMES- U observational study are: 
(1) to estimate the frequency of mental health problems 
(ie, major depression, generalised anxiety disorder, panic 
disorder, mania and hypomania, ADHD, substance abuse 
and dependence, eating disorders and suicidal thoughts 
and behaviours) among undergraduate students; (2) to 
investigate the associations of a wide range of potential 
distal and short- term risk and protective factors with 
mental health problems; (3) to investigate treatment use 
for mental health problems, including perceived facilita-
tors and barriers to seek treatment and (4) to develop 
explanatory and predictive models for outcomes of 
mental health problems and associated treatment use 
among university students.

Figure 1 Graphical timeline of the PROMES- U project. ESM, experience sampling methods; PROMES- U, Promoting Mental 
Health among University Students.
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An innovative aspect of the project is that data collec-
tion will consist of two web- based surveys (baseline and 
12- month follow- up) as well as a 15- day ESM study. This 
will allow to estimate prevalence of various mental health 
problems, 1- year incidence and persistence as well as the 
short- term course of key symptoms (depression, anxiety, 
suicidal ideation and harmful alcohol use) and distal risk 
factors. Of special interest is the short- term construct of 
stress sensitivity, that is, the momentaneous correlation 
between stress and affect, as this construct has been shown 
to be related to a number of mental health problems.19–22

METHODS AND ANALYSIS
Study design and population
The study consists of a prospective observational multi-
centre cohort study implementing two web- based self- 
reported surveys (at baseline and 12- month follow- up) 
and a 15- day ESM study (figure 1).

The project’s target population are all undergraduate 
students of five public universities in Spain: Univer-
sity of the Balearic Islands, Jaume I University, Miguel 
Hernández University, Pompeu Fabra University and 
University of Zaragoza. There are 69 805 undergraduate 
students in these universities, which represent a 5.2% 
of all undergraduates studying in public universities 
in Spain, and closely mimic the proportion of students 
across study fields, sex and nationality of the total under-
graduate students in Spain23 both in general and strati-
fied by sex (table 1).

Data collection for both the baseline web- based survey 
and the 15- day ESM study took place from April to June 
of 2022. Data for the follow- up web- based survey will be 

collected from May to July of 2023. These data have only 
been accessed to obtain information concerning the 
sample and participation, and no analyses have yet been 
performed.

Participant recruitment
Web- based surveys. All Spanish- speaking undergraduate 
students aged 18 and older enrolled in any of the five 
participating universities are eligible to participate in 
the baseline web- based survey. A convenience sample is 
formed through a combination of different strategies. 
In three of the universities and some colleges of a fourth 
one, students are invited via mass mailing to enlisted 
students using university administrative lists, with one to 
three reminder emails. In all universities, this strategy 
is complemented with on- campus project information 
sessions, classroom announcements, link on the universi-
ties’ websites, poster campaigns and social media posts on 
the universities’ accounts. All baseline participants that 
provide an email address at the end of the baseline survey 
will be invited to the follow- up survey.

15- day ESM study. At the end of the baseline survey, 
participants are assigned into one of four mutually exclu-
sive groups through an algorithm programmed within 
the Qualtrics survey platform. The groups are hierar-
chically created using scores of mental health problems 
in the 30 days prior to the web- based survey for: (1) 
suicidal ideation, (2) alcohol abuse and no co- occurring 
30- day suicidal ideation, (3) depression and/or anxiety 
and no co- occurring suicidal ideation or alcohol abuse, 
(4) students without 30- day depression, anxiety, alcohol 
abuse or suicidal ideation. This strategy seeks to obtain 
sufficient statistical power to study all target mental 

Table 1 Distribution of students by field of study, age and nationality for all public universities in Spain and the total of 
students in the five participating universities in the PROMES- U project, stratified by sex

All public universities Universities participating in PROMES- U

Men Women Total Men Women Total

Field

  Arts and Humanities 52 595 (37.3%) 88 374 (62.7%) 140 969 1889 (30.6%) 4288 (69.4%) 6177

  Sciences 41 715 (49.2%) 43 035 (50.8%) 84 750 1706 (47%) 1927 (53%) 3633

  Health Sciences 73 130 (28.2%) 185 837 (71.8%) 258 967 3913 (27.3%) 10 403 (72.7%) 14 316

  Social and Juridical Sciences 243 038 (39.4%) 373 842 (60.6%) 616 880 13 017 (40.3%) 19 323 (59.7%) 32 340

  Engineering and Architecture 174 077 (73.5%) 62 661 (26.5%) 236 738 10 066 (75.5%) 3273 (24.5%) 13 339

Age

  18–21 301 245 (41.6%) 423 608 (58.4%) 724 853 18 266 (41.8%) 25 398 (58.2%) 43 664

  22–25 145 812 (45.5%) 174 344 (54.5%) 320 156 8173 (46.2%) 9528 (53.8%) 17 701

  21–29 49 476 (46.9%) 56 081 (53.1%) 105 557 2028 (50.9%) 1960 (49.1%) 3988

  30 and over 88 022 (46.9%) 99 716 (53.1%) 187 738 2124 (47.7%) 2328 (52.3%) 4452

Nationality

  Spanish 550 715 (43.9%) 703 165 (56.1%) 1 253 880 28 961 (44.3%) 36 483 (55.7%) 65 444

  Other 33 840 (40.1%) 50 584 (59.9%) 84 424 1630 (37.4%) 2731 (62.6%) 4361

PROMES- U, Promoting Mental Health among University Students.
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health problems, aiming to recruit approximately 175 
per group. See Sample and Statistical Power section for 
further details.

Conceptual framework for the 15-day ESM study
The conceptual framework for the ESM study is presented 
in figure 2. This framework is based on a literature search 
and a series of group discussions of our team members, 
which include mental health professionals, epidemiologists 
as well as experts in survey methodology and psychometrics. 
The search identified 134 studies that used ESM methods 
to investigate the relationship between stress and mental 
health problems among adolescents and young adults (see 
online supplemental annex). Of these, 70 were deemed rele-
vant after screening the title and abstract. Full- text papers 
were screened to identify known intermediary constructs 
between stress and mental health problems, focusing on 
depression, anxiety, alcohol abuse and suicidal ideation. 
The search showed multiple intermediary constructs that 
play a role in defining this relationship, such as sleep quality, 
healthy behaviours, stress coping strategies, negative and 
positive affect and emotion regulation strategies. Of note, 
multiple papers focused on the role of stress sensitivity (ie, 
the momentary relationship between negative affect and 
stress) as a potentially relevant risk factor for mental health 
problems.20–22 24 25

Measures
Web- based surveys. Data collection for the web- based 
self- reported assessments consists of a web- based 
survey developed by the WMH- ICS Initiative consor-
tium and implemented using the Qualtrics survey 
platform. The survey contains 11 sections.

Section 1
‘Your background’ assesses age, assigned sex at birth, 
current gender identity, current student status, being 
an international student, type of study, primary and 
secondary nationalities and parental origin.

Section 2
‘Your health’ assesses general physical and mental 
health, role limitations associated with physical and 
mental health problems, social functioning, sleep 
problems, vitality, manic/hypomanic symptoms, 
bodily pain and lifetime mental health problem 
screener items.

Section 3
‘Attention and Concentration’ screens for 6- month 
attention deficit hyperactivity disorder using the 
ASRS- V.1.1 scale.26

Figure 2 Timeline and measures of web- based surveys and 15- day ESM study and conceptual framework of the ESM study 
within the PROMES- U project. Web- based survey acronyms: 15- day ESM study: evaluations occurring four times a day—
morning (08:00–10:00 hours), midday (12:00–14:00 hours), afternoon (16:00–18:00 hours) and evening, (20:00–22:00 hours); 
ADHD, attention deficit and hyperactivity disorder; AUD, alcohol use disorder; BPD, borderline personality disorder; DUD, drug 
use disorder; ED, eating disorder; ESM, experience sampling methods; GAD, generalised anxiety disorder; IED, intermittent 
explosive disorder; MDD, major depressive disorder; NSSI, non- suicidal self- injury; PA and PD, panic attacks and panic 
disorder; PROMES- U, Promoting Mental Health among University Students; PTSD, post- traumatic stress disorder; STB, suicidal 
thoughts and behaviours; SUD, substance use disorder.
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Section 4
‘Emotional problems’ includes lifetime, 12- month 
and 30- day screeners for major depressive disorder, 
generalised anxiety disorder, panic attacks and manic/
hypomanic episode using scales from the CIDI- SC;27–29 
intermittent explosive disorder using scales from the 
Army STARRS New Soldier Study Survey;30 post- traumatic 
stress disorder using the four- item version of the PCL- 
5;31 eating disorders measured with the PRIME- MD PHQ 
and panic disorder, manic/hypomanic episode and social 
anxiety disorder using newly items developed based on 
DSM- 5 diagnostic criteria.32

Section 5
‘Alcohol and Drugs’ screens for substance use disor-
ders using the Alcohol Use Disorders Identification Test 
(AUDIT33), and the Alcohol, Smoking, and Substance 
Involvement Screening Test (ASSIST34).

Section 6
‘Self- harm’ includes screeners for lifetime, 12- month 
and 30- day suicidal thoughts and behaviours, as well as 
non- suicidal self- injury, assessed with questions from the 
Columbia- Suicide Severity Rating Scale (C- SSRS35 36), the 
SITBI37 and the P4 Screener.38

Section 7
‘Seeking Treatment’ assesses lifetime and 12- month 
treatment use for emotional or substance use problems, 
motivation to change current problems, the perceived 
need for treatment and the perceived barriers to seek 
treatment.

Section 8
‘Childhood background’ assesses parental education, a 
range of childhood- adolescent potentially traumatic and/
or stressful experiences (ie, parental psychopathology, 
physical abuse, emotional abuse, sexual abuse, neglect, 
bully victimisation, dating violence) and experienced 
family love, care and emotional closeness.

Section 9
‘Recent experiences’ assesses 12- month stressful events, 
current stress severity, social media use, online and 
in- person social interactions and social network.

Section 10
‘Sexuality’ assesses sexual orientation, sexual attraction, 
sexual behaviour and relationship status.

Section 11
‘Concept of Self’ assesses personality traits such as disinhi-
bition, detachment, psychoticism, negative affect, antag-
onism and attachment. See online supplemental table 1 
for more information. Measures for three mental disor-
ders (ie, panic attacks and disorder, post- traumatic stress 
disorder and bipolar disorder) are part of an internal 
random subsampling scheme in order to reduce the 
survey response burden. Meaning that only a random 

selection of participants who screen positive for a certain 
disorder are asked details regarding symptomatology and 
lifetime, 12- month and 30- day occurrence. In order to 
further reduce survey response burden, a short and a long 
version of the personality measure was developed and 
assessed using an internal random subsampling scheme.

Positive screens for all measured disorders are referred 
to as ‘mental health problems’ throughout this paper.

Students that agree to participate in the ESM study 
are asked three additional measures as final part of 
the Qualtrics baseline survey: (1) a healthy behaviours 
scale assessing healthy diet, sleep schedule, exercise, 
breaks while working, planning of daily tasks, hobbies, 
quality time with loved ones, sexual activity satisfac-
tion and personal hygiene; (2) stress coping strategies 
such as self- distraction, emotional support, active 
coping, denial, venting, substance use, self- blame, plan-
ning, behavioural disengagement, positive reframing, 
humour, acceptance and religion, using the Brief Cope 
Inventory (BCI39) and (3) emotion regulation strate-
gies, such as self- distraction, emotional support, active 
coping, denial, venting, substance use, self- blame, plan-
ning, behavioural disengagement, positive reframing, 
humour, acceptance and religion, using the Brief 
Version of the Difficulties in Emotion Regulation Scale 
(DERS- 1640).

15- day ESM study. This assessment was developed by 
our research team and implemented using the Expiwell 
smartphone- based application. It assesses a range of vari-
ables and constructs using different time intervals and 
recall periods.

On days 1 and 15, the instrument assesses 2- week major 
depressive disorder, using the PHQ- 9;41 2- week gener-
alised anxiety disorder, using the GAD- 742 and 2- week 
Mental Wellbeing, using the short version of the Warwick 
Edinburgh Mental Wellbeing Scale (SWEMWBS43;).

On days 2 through 15, five constructs are assessed on 
a momentary basis (ie, 4 times a day) using a single set 
of 12 7- point Likert- type scales: momentary stress, affect, 
depression, anxiety and well- being. This set of items 
consist of an introductory phrase (‘Right now, I feel 
…’) followed by 12 very short descriptions of momen-
tary states (eg, ‘stressed’, ‘annoyed, irritable’, ‘interested 
or pleasure in doing things’). Descriptions refer to key 
symptoms from depression (adapted from the PHQ- 941), 
generalised anxiety (adapted from the GAD- 742) and 
well- being (adapted from the SWEMWBS43) as well as to 
stress and affect (items taken from the ESM item repos-
itory.44 The assessment of affect is based on the two axis 
circumplex model of affect,45 that is, high/low arousal 
positive and negative affect. Negative and positive affects 
are measured combining these items from validated 
scales. Five items are used to measure positive affect (ie, 
feeling ‘happy’, ‘interest in doing things’, ‘relaxed’, ‘opti-
mistic’, ‘pleasure doing things’) and four to measure 
negative affect (ie, feeling ‘nervous’, ‘upset’, ‘depressed’, 
‘worried’). A mean value for positive and negative affect 
will be calculated for each evaluation.
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Additionally, participants are asked about social context 
and interactions, including place, activity and company. 
Morning and evening surveys contain additional ques-
tions in order to collect information sleep duration and 
quality, 24- hour alcohol use, 24- hour type of stressful 
events, and 24- hour suicidal ideation.

Participants receive notifications on their smartphones 
at a random time within 2- hour time intervals in the 
morning (08:00–10:00 hours), midday (12:00–14:00 
hours), afternoon (16:00–18:00 hours) and evening 
(20:00–22:00 hours). If the participant has yet to complete 
the survey, they receive a notification 30 min after the first 
one. Each assessment is open during a 2- hour window 
after which it cannot be answered and is considered a 
missed evaluation. See figure 2 for information regarding 
ESM measures.

Return and incentives for participation
After finalising the web- based surveys, all participants can 
download a personalised report containing a summary 
of their results, which focuses on psychoeducation, 
increasing mental health literacy, reducing perceived 
barriers for treatment seeking and providing adequate 
resources to deal with any mental health problems 
students may experience. Resources included on- campus 
possibilities of treatment, referral to mental health 
services within the national health service, and several 
telehealth resources.

Two months after the assessment, participants are 
administered an eight- question survey to evaluate level 
of satisfaction and impact of the personalised report (ie, 
length and adequacy of design, summary of their results, 
habit recommendations, mental health services recom-
mendations, implementation of any lifestyle recommen-
dation, having taken steps to access help and general level 
of satisfaction).

In order to incentivise participation in the ESM study, 
participants that complete at least 80% of daily surveys 
as well as mental health screener scales on days 1 and 15 
receive a monetary incentive of 30 euros, which is below 
the mean in ESM studies.46 The budget for the project 
defined the maximum number of students we could invite 
to the ESM study, thus the target to enrol 175 students for 
each of the 4 hierarchical groups of interest, providing 
high statistical power within each group.

Co-creation of methods, design and dissemination
Stakeholders’ involvement is maximised through focus 
groups recruited through snowball sampling. Five sepa-
rate groups were formed: two with students, two with key 
stakeholders (eg, vice- rector, professor) and one in- depth 
individual interview. Focus groups were conducted during 
the design phase of the study, prior to the recruitment, 
carried out online through a video conferencing software 
and led by a study researcher and two experts in qual-
itative methodology. An investigator triangulation, cate-
gorisation and content analysis were performed. Sessions 
pivoted around general acceptability of the project and 

specificities of the personalised report and ESM study. 
This permitted to (1) identify students’ drivers of engage-
ment and pathways of dissemination of the study; (2) 
identify specific needs regarding mental health problems 
and customise instruments accordingly; (3) assess and 
increase feasibility of ESM study and (4) improve person-
alised reports’ content to increase its acceptability and 
expected impact.

Information gathered through the focus groups shaped 
multiple aspects of the study. It informed that dissemi-
nation should be done through a combination of strat-
egies (eg, email, social media, posters), that it should 
highlight both the personal benefit that can arise from 
participating in the project and the anonymity of the data 
collection process and be done in coordination with the 
communication departments of the universities. Addi-
tionally, informants suggested that participants of the 
ESM study with a monetary incentive, given its higher 
burden. Finally, items regarding company and types of 
stress (eg, academic, financial, relational) were added to 
the momentary surveys of the ESM study.

As part of the evaluation and the cocreation processes, 
a 3- week trial run of the ESM study was conducted from 
24 November to 14 December 2021, in which a conve-
nience sample of 28 eligible students participated. 
Majority of participants were women (64.3%) studying 
social sciences degrees (42%). Given the feedback, the 
ESM study was shortened from 21 to 15 days and no GPS 
data would be collected. 84.5% of trial run participants 
found that the momentary evaluations were relevant to 
assess their mental health, which aligned with the infor-
mation provided by the focus groups.

Sample and statistical power
A total of 2427 eligible students finalised the baseline 
web- based survey, and 2533 completed all the questions 
concerning their mental health status, which could be 
considered in some of the planned analysis. For logistic 
regression prediction models (with approximately 28 
predictor parameters), assuming a Cox- Snell R2≥0.1, 
expected shrinkage of 10% (to minimise potential over-
fitting) and 7% incidence of any of the mental health 
problems measured, a sample size of 2427 individuals 
allows to estimate the overall rate of the population with 
a margin of error ≤0.05, and difference between apparent 
and adjusted Nagelkerke’s R- squared ≤0.05.47

782 participants of the ESM study with an average 
compliance rate is of 76.95%, considering compliance 
as ‘the proportion of self- evaluations completed by the 
participants compared with the theoretical maximal 
number of self- evaluations allowed by the design’.46 The 
smallest experimental group in the study has a sample 
of n=167 individuals, with T=56 evaluations each, repre-
senting a total number of observations (n*T) higher 
than 9300. A previous study based on Monte Carlo simu-
lations with 500 replications, of nine different multi-
level models and dynamic structural equation models of 
increasing complexity, showed that with more than 9000 
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observations, all models assessed presented good perfor-
mance, with high overall precision (as measured with 
mean squared errors close to 0), and statistical power 
close to 1 to detect moderate associations (effect sizes 
around 0.4 SD) of the between- level parameters.48

Analysis plan
Basic frequency will be used to calculate prevalence, 
incidence and persistence of mental health problems by 
measuring occurrence of mental disorders and treatment 
use. χ2 and Fisher’s exact tests will be used to test bivar-
iate correlations between outcomes and potential risk 
factors. Furthermore, risk factors will be assessed both at 
an individual and population- level using logistic regres-
sions (Odds Ratios, OR) and Population Attributable 
Risk Proportions (PARPS), respectively.

Advanced statistical techniques will be used to accom-
plish the totality of proposed objectives. Weighting 
techniques (eg, inverse probability weighting) and full 
information maximum likelihood (FIML) estimation 
will enable to address non- response bias and missingness 
to the maximum extent, in order to obtain population- 
representative estimates. Multilevel analysis will allow us 
to carefully differentiate between between- individual and 
within- individual differences in occurrence of mental 
health problems and its associations with risk or protec-
tive factors. Machine learning techniques will be consid-
ered to optimise the prediction accuracy of predictive 
models. To develop explanatory models, the use of an 
integrated framework such as dynamic structural equa-
tion modelling will be considered, to allow for the inte-
gration of multilevel, structural equation, time- series and 
time varying effects.49

Intraclass correlation (ICC) will be used to describe 
how much of the variance observed in the ESM study data 
is due to within- person and between- person differences. 
An ICC below 0.5 reflects that variance is mostly due to 
within- person differences, (ie, momentary fluctuations), 
which are expected to be more important among those 
symptoms of mental health problems.50 Finally, reliability 
of ESM study data will be assessed using the ‘multilevel.
reliability’ function from R’s psych package.51

Handling missing data
FIML will be used whenever the statistical technique 
allows for it, which provides a flexible and robust 
approach to dealing with missing data. In cases where it is 
not possible to apply FIML, multiple imputation methods 
(MI) by chained equations will be implemented. Simu-
lation studies provide evidence that both FIML and MI 
by chained equations generally yields estimates that are 
unbiased and provide appropriate coverage, particularly 
under missing at random assumption.52 53

Non- response and attrition bias in ESM study and 
12- month follow- up survey will be addressed by applying 
sample weights through poststratification and inverse 
probability weighting procedure that matches the final 
sample to: (1) the population distribution of gender, age, 

nationality and field of study in each participating univer-
sity as well as distribution of students across institutions 
and (2) the full sample of baseline participants according 
to all baseline survey variables.

Study registration
See  osf. io/ p7csq.

Patient and public involvement
None.

Ethics and dissemination
Explicit informed consent is asked at the beginning of the 
web- based surveys, and at the end of this survey in order 
to obtain consent for participation in the ESM study. 
The project complies with the principles established by 
national and international regulations, including the 
Declaration of Helsinki and the Code of Ethics. The 
study protocol was approved by the IRB Parc de Salut 
Mar (2020/9198/I) and corresponding IRBs of partici-
pating universities. Respondents were given information 
regarding access to mental health services within their 
university and region. Individuals with positive responses 
on suicide items received a specific alert with indications 
for consulting with a health professional.

Dissemination of results will be carried out for scien-
tists and clinicians, authorities involved in university and 
health policies and university students. Scientific articles 
will be written and sent to high- impact journals, priori-
tising open access publications. Articles will be presented 
in conferences and oral communications. In order to 
reach university and health authorities, conferences, 
symposiums and exchanges will be held to disseminate 
the results. Finally, students will be informed of the results 
through seminars, social media, the project’s website and 
their university’s website.

DISCUSSION
The observational prospective study within the 
PROMES- U project provides monitorisation of mental 
health of university students in Spain considering both 
distal risk and short- term dynamic risk factors collected 
using an ESM study design in order to have a more 
nuanced understanding of incidence and persistence 
of mental health problems. This will allow to develop 
more accurate personalised models to describe a person’s 
mental health and predict how it may develop, a stepping-
stone in the path in the innovative and revolutionary path 
that is personalised mental healthcare providing more 
effective and accessible avenues to treatment through the 
use of technology.

The current study has a number of strengths and weak-
nesses. Important strengths include the prospective multi-
centric cohort study design representative for the total 
undergraduate student population in Spain, and assess-
ment methods that include both web- based self- report 
surveys and ESM in order to assess long- term as well as 
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short- term dynamic constructs. Weaknesses include low 
participation rates in web- based student surveys and lack 
of personalized invitation in some participating universi-
ties which could lead to non- response bias compromising 
population representativeness. Other weaknesses include 
the use of self- report screening instruments to detect 
mental health problems rather than in- person clinical 
interviews to diagnose disorders and potential difficul-
ties in coordination in timelines between participating 
universities, due to the multicentric nature of the study.
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