
Original Paper

Investigating the Impact of COVID-19 Lockdown on the
Psychological Health of University Students and Their Attitudes
Toward Mobile Mental Health Solutions: Two-Part Questionnaire
Study

Nidal Drissi, MSc; Ayat Alhmoudi, BSc; Hana Al Nuaimi, BSc; Mahra Alkhyeli, BSc; Shaikha Alsalami, BSc; Sofia
Ouhbi, PhD
United Arab Emirates University, Al Ain, United Arab Emirates

Corresponding Author:
Sofia Ouhbi, PhD
United Arab Emirates University
Al Ain
United Arab Emirates
Phone: 971 37135568
Email: sofia.ouhbi@uaeu.ac.ae

Abstract

Background: The COVID-19 outbreak was first reported to the World Health Organization on December 31, 2019, and it was
officially declared a public health emergency of international concern on January 30, 2020. The COVID-19 outbreak and the
safety measures taken to control it caused many psychological issues in populations worldwide, such as depression, anxiety, and
stress.

Objective: The objectives of this study were to assess the psychological effects of the lockdown due to the COVID-19 outbreak
on university students in the United Arab Emirates (UAE) and to investigate the students’ awareness of mobile mental health
care apps as well as their attitudes toward the use of these apps.

Methods: A two-part self-administered web-based questionnaire was delivered to students at United Arab Emirates University.
The first part of the questionnaire assessed the mental state of the participants using the 12-item General Health Questionnaire
(GHQ-12), while the second part contained questions investigating the participants’ awareness of and attitudes toward mental
health care apps. Students were invited to fill out the web-based questionnaire via social media and mailing lists.

Results: A total of 154 students participated in the survey, and the majority were female. The results of the GHQ-12 analysis
showed that the students were experiencing psychological issues related to depression and anxiety as well as social dysfunction.
The results also revealed a lack of awareness of mental health care apps and uncertainty regarding the use of such apps.
Approximately one-third of the participants (44/154, 28.6%) suggested preferred functionalities and characteristics of mobile
mental health care apps, such as affordable price, simple design, ease of use, web-based therapy, communication with others
experiencing the same issues, and tracking of mental status.

Conclusions: Like many groups of people worldwide, university students in the UAE were psychologically affected by the
lockdown due to the COVID-19 outbreak. Although apps can be useful tools for mental health care delivery, especially in
circumstances such as those produced by the outbreak, the students in this study showed a lack of awareness of these apps and
mixed attitudes toward them. Improving the digital health literacy of university students in the UAE by increasing their awareness
of mental health care apps and the treatment methods and benefits of the apps, as well as involving students in the app creation
process, may encourage students to use these tools for mental health care.

(JMIR Form Res 2020;4(10):e19876) doi: 10.2196/19876
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Introduction

On December 31, 2019, the World Health Organization (WHO)
was informed of several cases of pneumonia of unknown cause
detected in Wuhan City, China [1]. On January 7, 2020, the
cause was reported to be a new coronavirus, which was then
referred to as “2019-nCoV” [1]. By January 20, 2020, the virus
had spread, and multiple cases were reported in four countries
[1]. On January 30, 2020, the WHO declared the outbreak to
be a public health emergency of international concern [2]. By
February 11, 2020, the virus had spread to more than 24
countries in addition to China, and the coronavirus disease was
officially named COVID-19 [3]. By May 2020, the virus had
spread to all regions of the world [4]. More than 3 million cases
and 248,847 deaths were reported worldwide as of May 4, 2020.
To limit the spread and risk of the virus, the WHO advised
people to practice social distancing and to stay at home [5].
Countries took different safety measures and precautions to
prevent the spread of the disease. Several countries declared
obligatory lockdowns, travel was halted and airports were shut
down, and many work spaces, schools and universities were
closed.

Lockdown-related stressors such as concern about the duration
of lockdown, fear of infection, boredom, inadequate information
[6], and fear of the unknown [7] had significant psychological
effects on people, including posttraumatic stress disorder
symptoms, anger, confusion, fear, worry, sadness, and elevated
anxiety and stress [6,8]. As part of its application of precautions
and safety measures to address the outbreak, the United Arab
Emirates (UAE) closed its universities and stopped all related
activities. To investigate the impact of the lockdown on
university students in the UAE, we conducted a mental health
assessment based on the 12-item General Health Questionnaire
(GHQ-12). The GHQ-12 has been used in previous studies to
assess the mental health of students and has shown positive
reliability results. A study using the GHQ-12 to assess the
psychological state of Malaysian college students affirmed that
the GHQ-12 is a good tool for assessing the overall
psychological well-being of students [9]. In another study, the
questionnaire was used with Australian college students; the
results suggested that the GHQ-12 is a viable tool with good
clinical utility and that it can be implemented as part of routine
school screening procedures to help identify young people at
risk of depressive and anxiety disorders [10]. Another study
used the GHQ-12 with Tehrani university students, and it was
concluded that the questionnaire is suitable for screening
psychopathology in university students [11].

Moreover, the validity of the psychometric properties of the
GHQ-12 was asserted in several studies. The GHQ-12 was
assessed against the Clinical Interview Schedule (CIS) in three
primary care settings in Brazil and was found to be acceptable
and valid [12]. The GHQ-12 was also assessed in a sample of
dermatological patients against the Skindex-29, which is a tool
to evaluate the impact of skin conditions on the quality of life
of patients. The results showed that the GHQ-12 is a reliable
and valid instrument [13]. Furthermore, the GHQ-12 was
reported to be robust and suitable for use as a screening
instrument in a study conducted by the WHO in which the

28-item General Health Questionnaire (GHQ-28) was compared
to the GHQ-12 [14].

Identifying existing psychological issues is an important step;
however, it is more important to deliver mental health care when
it is needed. This delivery is currently challenging because of
the safety measures being applied to prevent the spread of
COVID-19. Telehealth is a health care delivery method that,
like tele-education and telework, currently seems to be the safest
approach. Telehealth can be applied to mental health care via
several methods, one of which is mobile apps. Apps are highly
suitable to provide services while safety measures are being
applied during the pandemic. They can be used to provide
mental health care without need for human contact, and the user
can benefit from care delivered via the app without needing to
leave their home and risk exposure to the virus. Apps can also
help overcome several pre-existing barriers to mental health
care delivery in addition to those created by the COVID-19
outbreak, such as cost problems, stigma, and distance or shortage
of mental health professionals. Apps have also shown promising
results in the management of many mental issues, such as
anxiety, depression, and stress [15,16].

This study had two main goals. The first goal was to assess the
mental state of university students during the first period of the
lockdown caused by the COVID-19 outbreak. The second goal
of the study was to investigate the students’awareness of mobile
apps for mental health care and their willingness to use them
as well as to discover the features they would like a mental
health care app to have and the factors that would encourage
them to use such apps. A two-part web-based questionnaire was
delivered to United Arab Emirates University (UAEU) students
via social media and email during the first two weeks of the
lockdown imposed in the UAE. The first part of the form
consisted of the GHQ-12 questionnaire, and the second part of
the form included questions investigating the students’ attitudes
toward mobile apps for mental health care. The study verified
the following hypotheses: (h1) the lockdown has an impact on
the psychological state of the university students in the UAE;
(h2) university students are aware of the existence of mobile
apps for mental health care; and (h3) university students have
positive attitudes toward mobile mental health care apps and
are open to the use of such solutions.

Methods

Research Design
This study constitutes two main parts. The objective of the first
part was to assess the psychological health of university
students. The objective of the second part was to investigate
the students’ awareness of and attitudes toward mHealth apps
for mental health care.

Recruitment and Data Collection
A self-administered web-based questionnaire was created using
Google Forms and sent to UAEU students via social media and
mailing lists. Recruiting participants through social media has
been found to be effective and time-efficient [17]. The included
participants were a self-selecting sample, as participation in the
survey was voluntary and participants were not offered any
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incentives. The questionnaire consisted of 20 questions and was
made available on the internet for two weeks, from March 15,
2020, to March 29, 2020. The questions included 13 predefined
multiple-choice questions, 4 yes/no questions, and 3 open
questions. None of the questions were personal questions that
could reveal the participants’ identity. The questionnaire was
tested by the authors before it was sent to students. The
estimated time to complete the questionnaire was 4 minutes,
which was stated in the questionnaire. The questionnaire also
stated that the responses would be anonymous. Prior to data
collection, permission was obtained from the relevant authorities
at UAEU, and a psychologist was consulted to determine the
appropriateness of the questionnaire for the target respondents.
The information provided about the questionnaire was based
on the Checklist for Reporting Results of Internet E-Surveys
(CHERRIES) [18].

Survey Questions
The web-based questionnaire contained 20 questions. The first
three questions aimed to obtain basic information and
characteristics of the participants (age, gender, and academic
major). The remaining questions were divided into two parts.

Part 1: GHQ-12
In this part, we used the GHQ-12 [19] to measure the
psychological health of the survey participants. The GHQ-12
can be analyzed as a single dimension psychological health test
[20]. However, many researchers have suggested that it can be
divided into two or three specific and meaningful factors, in
which each factor is composed of several items from the
questionnaire. Gribbin and Worsley [21] proposed a three-factor
approach: anxiety/depression, social dysfunction, and loss of
confidence. Andrich and van Schoubroeck [22] suggested that
positively worded items or questions constitute one factor and
negatively worded ones constitute another. Politi et al [23]
identified two factors: general dysphoria and social dysfunction.

Martin [24] proposed three factors: self-esteem, stress, and
successful coping. When compared to other methods and applied
to different samples, the three-factor model proposed by Gribbin
and Worsley [21], including anxiety and depression (4 items),
social dysfunction (6 items), and loss of confidence (2 items),
was found to give the best fit [25,26]. Therefore, we used this
model in this study.

Table 1 presents the 12 items of the GHQ-12. Table 2 presents
the association between the GHQ-12 items and the three
psychological factors. A study by Gao et al [27] showed that
the loadings of the items on their associated factors are very
close, ranging from 0.72 to 0.9. The correlation between the
three factors was also found to be very high, ranging from 0.83
to 0.9 [27]. Based on these results, and to simplify the
assessment, we assumed that all items had the same loadings
on their associated factors.

The potential answers to the GHQ-12 items range from
“better/healthier than normal” through “same as usual” and
“worse/more than usual” to “much worse/more than usual.” The
answers reflect the difference between the psychological health
states of the participants when they responded to the
questionnaire and when they considered their health states to
be normal. The answers can be scored in four different ways:
GHQ scoring (0-0-1-1), C-GHQ scoring ((0-1-1-1) for negative
items and (0-0-1-1) for positive items), Likert scoring (0-1-2-3),
and modified Likert scoring (0-0-1-2).

This study investigates the severity of the identified
psychological issues in addition to their prevalence; therefore,
we used the Likert scoring method to score the answers because
it produces a wider and smoother score distribution, which helps
to assess severity [28]. Each item of the GHQ-12 had 4 possible
answers that were scored from 0 to 3. A higher score indicated
a more severe condition. The scores for each answer of the 12
items are presented in Table 1.
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Table 1. Questions, answers, and scores of the 12-item General Health Questionnaire.

ScoreAnswersQuestionItem ID

0Better than usualHave you recently been able to concentrate on what you are doing?1

1Same as usual

2Less than usual

3Much less than usual

0Not at allHave you recently lost much sleep over worry?2

1No more than usual

2Rather more than usual

3Much more than usual

0More so than usualHave you recently felt you were playing a useful part in things?3

1Same as usual

2Less than usual

3Much less than usual

0More so than usualHave you recently felt capable of making decisions about things?4

1Same as usual

2Less than usual

3Much less than usual

0Not at allHave you recently felt constantly under strain?5

1No more than usual

2Rather more than usual

3Much more than usual

0Not at allHave you recently felt you couldn’t overcome your difficulties?6

1No more than usual

2Rather more than usual

3Much more than usual

0More so than usualHave you recently been able to enjoy your normal day-to-day activities?7

1Same as usual

2Less so than usual

3Much less than usual

0More so than usualHave you recently been able to face up to your problems?8

1Same as usual

2Less so than usual

3Much less than usual

0Not at allHave you recently been feeling unhappy and depressed?9

1No more than usual

2Rather more than usual

3Much more than usual

0Not at allHave you recently been losing confidence in yourself?10

1No more than usual

2Rather more than usual

3Much more than usual

0Not at allHave you recently been thinking of yourself as a worthless person?11

1No more than usual
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ScoreAnswersQuestionItem ID

2Rather more than usual

3Much more than usual

0More so than usualHave you recently been feeling reasonably happy, all things considered?12

1About same as usual

2Less so than usual

3Much less than usual

Table 2. Associations between items and psychological factors of the 12-item General Health Questionnaire.

Associated item IDsPsychological factor

2, 5, 6, and 9Anxiety and depression

1, 3, 4, 7, 8, and 12Social dysfunction

10 and 11Loss of confidence

The answers of the participants were collected and scored. Based
on the maximum score of each psychological factor and the
total score, the answers were categorized to represent three
severity categories: normal, high, and severe.

For the total score of the GHQ-12, the normal state score
category ranged from 0 to 12, the high-risk score category
ranged from 13 to 24, and the severe case score category ranged
from 25 to 36. For the anxiety and depression factor, the normal
state scores ranged from 0 to 4, the high-risk category scores
ranged from 5 to 8, and the severe case scores ranged from 9
to 12. For the social dysfunction factor, the normal state scores
ranged from 0 to 6, the high-risk scores ranged from 7 to 12,
and the severe case scores ranged from 13 to 18. For the “loss
of confidence” factor, the normal state scores ranged from 0 to
2, the high risk state included scores of 3 and 4, and the severe
case state included scores of 5 and 6.

Part 2: Awareness of and Attitudes Toward Mobile
Mental Health Apps
The second part of the questionnaire served to investigate the
university students’ knowledge of mental health apps and their

opinions about the use of these apps for mental health care. The
questions were formulated based on questions retrieved from
related literature investigating similar topics [29-32]. As shown
in Table 3, the questions were formulated mainly to determine
if the students had any previous knowledge or experience with
mental health apps; understand their willingness to consider
using a mental health app; and understand the preferences and
factors that could encourage them to use apps for mental health
care.

Questions Q1 and Q2 were yes/no questions. Questions Q3 and
Q4 had possible answers of “Yes,” “No,” or “I don’t know.” If
a participant answered “Yes” to Q4, they were asked to provide
the reason for their choice in Q4.1, in which the participant
could choose from a predefined list of reasons, including cost
problems, stigma related to mental problems, distance from
mental health care professionals, shortage of mental health care
professionals, and lack of knowledge (information) on mental
health; they could also choose the “Other” option and express
their own reasons. Q5 was an open question.

Table 3. Questions in Part 2 of the questionnaire related to mental health care apps.

QuestionItem ID

Have you ever heard of mobile mental health apps?1

Have you ever used a mobile app for your mental well-being?2

Would you be open to using a mobile app for your mental well-being in the future?3

Would you prefer using a mobile app over consulting with a mental health care specialist?4

If yes, why?4.1

What would you like to see in an app for mental health care?5

Correlations
The correlations between the age and the total GHQ-12 score
as well as between the gender and the total GHQ-12 score were
calculated using the Pearson correlation coefficient, which has
a value between +1 and –1. A value of +1 indicates a perfect
positive correlation between the sets of data, while a value of

–1 indicates a perfect negative correlation. A value of 0 indicates
no correlation between the sets; the closer the correlation value
is to 0, the weaker the correlation is.

Summary of the Analytical Strategy
For the GHQ-12 items, the participants answered each GHQ-12
item with “better/healthier than normal,” “same as usual,”

JMIR Form Res 2020 | vol. 4 | iss. 10 | e19876 | p. 5http://formative.jmir.org/2020/10/e19876/
(page number not for citation purposes)

Drissi et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


“worse/more than usual,” or “much worse/more than usual.”
The collected answers were converted to numerical scores based
on the Likert scoring (0-1-2-3) method. The scores were
regrouped to investigate the psychosocial factors presented in
Table 2 (anxiety and depression, social dysfunction, and loss
of confidence). A total GHQ-12 score was calculated based on
the scores of all the items. The total score and scores of the
psychological factors were categorized into three categories:
normal state, high-risk state, and severe state. The higher the
score, the more severe the participant’s condition.

For the questions related to mental health care apps, the
participants answered questions Q1 to Q4 using predefined
options. The answers to questions Q1 to Q4 were then quantified

and analyzed. For the open questions (Q5 and the “Other “option
in Q4.1), the participants provided short answers. The answers
of these open questions were then categorized based on their
meanings and presented in a list.

Results

Sample Characteristics
A total of 154 university students participated in the survey; the
majority of the participants were female (113, 73.4%). The
academic majors of the majority of the respondents fell into the
categories of science, mathematics, and technology (89/154,
57.8%). Table 4 summarizes the main characteristics of the
participants.

Table 4. Characteristics of the study participants (N=154).

ValueVariable

Gender, n (%)

113 (73.4)Female

41 (26.6)Male

Age (years)

118 (76.6)15-22, n (%)

36 (23.4)≥23, n (%)

22.45 (5.87)Mean (SD)

Academic major, n (%)

89 (57.8)Science, mathematics, and technology

24 (15.6)Business

10 (6.5)Health and medicine

5 (3.2)Social sciences

5 (3.2)Public and social services

21 (13.6)Other

Part 1 Results

Results by Item
The results of the analysis of the items identified specific issues
that the students suffered from more during the period of the
survey. If the participant’s answer to an item indicated a
better/healthier state than usual or the same state as usual, the
issue investigated by the item was not considered to be more
present than usual for the participant; however, if the answer
indicated a worse or much worse state than usual, it reflected
an abnormal presence of the issue during the survey period.
Figure 1 presents the answers to the GHQ-12 items.

One third of the 154 participants (50, 32.5%) had sleep issues
(Item 2): 32 (20.8%) reported worse sleep than usual and 18

(11.7%) reported much worse sleep than usual. The same
number of participants (50/154, 32.5%) showed elevated states
of unhappiness and depression (Item 9), with 31/154 (20.1%)
answering worse than usual and 19/154 (12.3%) answering
much worse than usual. One-third of the participants (47/154,
30.5%) reported feeling constantly under strain (Item 5), with
34/154 (22.1%) answering worse than usual and 8.4% (13/154)
answering much worse than usual. The issues for which
participants showed the least elevated states were the capabilities
of making decisions and facing problems (Items 4 and 8,
respectively); 19/154 participants (12.3%) reported worse
capability of making decisions, and 21/154 (13.6%) reported
worse ability to face problems.
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Figure 1. Proportions of participants’ answers to the 12-item General Health Questionnaire.

Total Score and Psychological Factors
Analysis of the total scores and the scores of each psychological
factor gave a general idea of the students’ mental states and the
mental issues they were more susceptible to. Figure 2 presents
the severity categories of each psychological factor as well as
the total score of the GHQ-12. The figure also presents a
classification by gender for each category.

More than one-third of the participants (66/154, 42.9%) had
high scores indicating high risk of having mental issues, and a
small number of participants (2/154, 1.3%) had very high scores
and were classified as severe cases. The issues of the participants
mainly seemed to relate to depression and anxiety.

Weak correlations were found between the age of the
participants and the total score of the GHQ-12 (–0.101) and
between the gender of the participants and the total score of the
GHQ-12 (–0.128).

Figure 2. Classification of GHQ-12 answers by severity category and gender. GHQ-12: 12-item General Health Questionnaire.
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Part 2 Results

Answers to the Questions
Figure 3 presents the responses to questions Q1 to Q4 related
to mental health care apps.

Half of the participants (78/154, 50.6%) had never heard of
mental health care apps (Q1). The majority of the participants

(114/154, 74.0%) had never used an app for mental health care
(Q2). More than half of the participants (82/154, 53.2%) showed
uncertainty regarding their willingness to use mental health care
apps in the future (Q3). Of the 154 participants, 83 (53.9%)
justified their answers of “Yes” or “I don’t know” to Q4 by the
reasons shown in Figure 4.

Figure 3. Answers to questions Q1, Q2, Q3, and Q4 pertaining to mental health apps.

Figure 4. Answers to Q4.1 indicating the participants’ reasons for preferring the use of a mobile app over consulting with a mental health care specialist
(n=83).

To identify the features that the students would need or prefer
to see in mental health care apps, the participants were asked
an open question (Q5) about what would they like to see in an
app for mental health care. Almost one-third of the participants

(44/154, 28.6%) answered the open question Q5 with the
functionality and characteristics that they thought mental health
care apps should have. Their answers are grouped and presented
in Textbox 1.
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Textbox 1. Preferred functionality and characteristics of mental health care apps indicated by the survey participants.

Functionality

• Web-based therapy

• Communication with others experiencing same issues

• Tracking mental status

• Advice from specialists

• Motivational statements

• Educational content

• Games

• Recommendations of activities and tips

• General health management

• Emergency features

• Tracking of progress

• Stories

Characteristics

• Anonymity

• Simple design and ease of use

• Affordable price

• Diversity of features

Associations Between the Answers
Figure 5 shows the associations between the participants’
previous use of apps for mental health care (Q2) and their

willingness to use these apps in the future (Q3). Figure 6
presents the answers to questions Q1 to Q4 by the participants
who had high or severe risk scores in Part 1 of the questionnaire.

Figure 5. Associations between the answers to Q2 and Q3.
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Figure 6. Answers to questions Q1 to Q4 by participants whose total GHQ-12 scores indicated high and severe mental health risk (n=68).

Discussion

Main Findings
The results of Part 1 of our questionnaire showed that more than
one-third of the participants (66/154, 42.9%) were experiencing
psychological health issues associated with anxiety and
depression. The most frequently reported issues related to
anxiety and depression were sleep problems, feelings of
unhappiness, depression, and being constantly under strain.
Given the period of the survey, those results can be linked to
the measures taken by universities in the UAE due to the
COVID-19 pandemic. The questionnaire was made available
on the internet after universities were officially closed to
students for two weeks and lectures were being given on the
internet. Students were required to adjust to new circumstances
and lifestyles and face ambiguity regarding what would happen
next concerning their education and future. These findings are
consistent with those of other studies conducted in other
countries to analyze the psychological impact of the COVID-19
pandemic. Several studies have shown that anxiety, depression,
sleep issues [33], and stress [34] are the most common
psychological issues caused by the outbreak.

Many students also showed high risk of social dysfunction
issues. Items 4 and 8 of the questionnaire were related to the
students’capabilities of making decisions and facing problems,
respectively. The nature of these issues implies that they are
mainly linked to critical and problematic cases of social
dysfunction; also, they may be indicators of serious pre-existing
problems that may not necessarily be linked to the COVID-19
lockdown. Social dysfunction issues were mainly related to the
lack of enjoyment of daily activities (item 7) and lack of a sense
of playing a useful part in things (item 3). This can be linked
to the pausing of many activities and the limitations on what
students could do at and from home due to the safety measures
taken during the outbreak.

We found weak correlations between the age of the participants
and the total score of the GHQ-12 (–0.101) and between the
gender of the participants and the total score of the GHQ-12

(–0.128). This indicates that university students at any age can
be psychologically influenced by the lockdown due to
COVID-19. The majority of participants that had high or very
high psychological factor scores were female. Women have
been reported to be more susceptible to anxiety, fear, and stress
[35-37], which may explain this result.

The COVID-19 outbreak has caused many psychological issues
among different groups of people, and with the required safety
measures, it can be difficult to consult with mental health care
professionals even in emergency cases. Alternative remote
mental health care solutions are needed during the pandemic,
just as distance learning was required as an alternative to
in-school learning. Apps are convenient solutions during the
current pandemic, as they provide mental health care via mobile
devices, which are owned by the majority of people in the UAE,
particularly the younger generation [38]. Apps for mental health
care can also help overcome some pre-existing mental health
care barriers, such as stigma, cost, and distance from mental
health care professionals and institutions [39,40]. Apps have
also been reported to be effective to alleviate anxiety, stress,
and depression [15,16]. The results showed that the majority of
participants (78/154, 50.6%), who are university students in the
UAE, had never heard of mobile mental health care apps, and
114/154 respondents (74.0%) had never used this type of app.
This was also reflected in their attitudes toward these solutions,
as 82/154 participants (53.2%) were unsure about their
willingness to use an app for mental health care in the future.
One-third of the participants (48/154, 31.2%) were not sure if
they would prefer using an app to consulting with a mental
health care professional. These results were also persistent when
analyzing answers of participants who had high or very high
general GHQ-12 scores, as shown in Figure 6. These participants
may be in need of such apps. The lack of knowledge and use
of apps may be due to the fact that the younger generation
mainly associates apps with games, communication, or other
activities not related to health or mental health in particular [41].
A person who is not familiar with the concept of a mental health
care app may not think to search for one.
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There is a need for digital health literacy, particularly for mental
health care, in the UAE. This can be provided using social
networks such as Instagram and Twitter or via widely used
websites such as YouTube, as these platforms reach a large
number of people and can help spread knowledge about
available mental health care apps.

Some participants (12/114, 10.5%) who had never used such
apps expressed unwillingness to use one in the future; this may
be due to a lack of knowledge or trust regarding these apps.
Involving mental health professionals in the design of apps for
mental health could give the apps more credibility and encourage
university students to be more open toward using them. It is
noteworthy that a group of participants who had used apps for
mental health care before (7/40, 17.5%) expressed unwillingness
to use them again in the future; this may be due to poor usability
and/or lack of functionality of the used apps. End users should
be involved in the creation of mHealth apps [42] to improve
the adoption of these solutions. Integrating gamification features
in these apps may also be a solution to make the apps more
enjoyable and engaging and to encourage users to continue
using them.

The majority of participants (109/154, 70.8%) answered “Yes”
or “I don’t know” when asked if they preferred using an app to
consulting with a mental health care professional; these
participants justified their choices as being mainly due to their
lack of knowledge of mental health. Apps can be a useful means
for people to educate themselves about mental issues and to
obtain easy access to information. The participants also
suggested that educational content could be provided in mental
health care apps. It must be noted that mental health care apps
are not a substitute for professional care. These apps can aid
the management of certain mental issues and deliver certain
treatment methods; however, seeking professional help is
imperative to treat serious mental health issues.

Stigma was among the expressed reasons for preferring mental
health care apps. Apps can provide anonymity and
confidentiality when only users can access their content, which
helps overcome stigma barriers. The aforementioned listed
reasons were consistent with the students’preferred functionality
and characteristics, such as web-based therapy, advice from
specialists, anonymity to help overcome stigma, and affordable
price to overcome cost issues. The results of this study are
consistent with the results of previous studies reporting that
stigma, cost, and distance from mental health care professionals
are the main barriers to mental health care delivery [39,40].
Simple design and ease of use were among the characteristics
suggested by the participants. They felt that the apps should be
easy to use, easy to learn, and provide enjoyable user experience.
The aforementioned functionality and characteristics suggested
by the students could be established as requirements of mental
health apps for university students in the UAE.

Although mental health care apps are a convenient means to
overcome many mental health care barriers, it must be noted
that for an app to be beneficial, it must ensure safety, privacy,
security, and confidentiality of users’ data. Available apps for
mental health care differ in their quality, effectiveness, and

security measures. Psychological health is a sensitive subject;
therefore, the user should check the permissions required by
these apps and the treatment approaches they provide before
using them.

Limitations
This study may have some limitations. First, the survey was
conducted during the early stages of lockdown in the UAE; the
psychological state of the students may have changed since
then, and they are likely to be experiencing more psychological
issues. Second, the difference in the number of participants by
gender may have affected the psychological investigation results;
the majority of participants were female, and women have been
reported to more susceptible to certain psychological issues. It
should be noted that female students represent 81% of the entire
UAEU student population [43], which may also have impacted
the results. Third, comparing the results with a prelockdown
investigation of the psychological state of university students
in the UAE using the GHQ-12 would have improved the
discussion of the results. However, to the best of our knowledge,
no such investigation exists. Fourth, a broader number of
participants may have been included if the survey had not been
conducted during a pandemic. Fifth, conducting semistructured
interviews could have improved the discussion of the results.
However, as the study was conducted at the beginning of the
lockdown due to the COVID-19 pandemic, delivering the
questions through a web-based form was our best and only
choice. Finally, given that more than half of the respondents
were unfamiliar with mental health apps, the conclusions
regarding the benefits of the use of these apps were not based
on the results of the questionnaire but on results of previous
studies investigating the effectiveness and advantages of mental
health care apps.

Conclusions and Future Work
The COVID-19 outbreak and the applied safety measures to
limit its spread have caused many psychological issues
worldwide. Our psychological assessment test of university
students based on the GHQ-12 showed that more than one-third
of the participants were experiencing issues related to depression
and anxiety as well as to social dysfunction, which confirmed
our first hypothesis. In contrast, our second hypothesis was
found to be unsupported, as the majority of students showed a
lack of awareness of mental health care apps. The students also
showed mixed attitudes and uncertain willingness to use such
apps, which does not support our third hypothesis. The
participants proposed characteristics and functionalities of
mental health care apps that could encourage them to use such
apps. We encourage developers of mental health apps to
consider these suggestions, especially when targeting university
students or the younger generation. We do believe that the
findings of this study may assist researchers and practitioners
investigating the impact of the COVID-19 outbreak on the
psychological health of university students.

In future work, we intend to build on the results of this study
and develop a mobile app to help university students cope with
mental health issues.

JMIR Form Res 2020 | vol. 4 | iss. 10 | e19876 | p. 11http://formative.jmir.org/2020/10/e19876/
(page number not for citation purposes)

Drissi et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Acknowledgments
We would like to thank Dr Leena Amiri for checking the suitability of the survey for university students. This study is part of
the Startup project (#31T131) funded by the UAEU (2019-2021).

Authors' Contributions
All authors contributed to the creation of the manuscript. ND was involved in the study design and conception, acquisition and
interpretation of data, analysis of questionnaire answers, and drafting and revision of the manuscript. SO contributed to the study
design and conception, acquisition and interpretation of data, statistical support, drafting of the manuscript, and critical revision
of the manuscript. MK, AH, HN, and SS were involved in the design and distribution of the questionnaire and the collection of
data.

Conflicts of Interest
None declared.

References

1. Novel Coronavirus (2019-nCoV) Situation Report - 1. World Health Organization. 2020 Jan 20. URL: https://www.who.int/
docs/default-source/coronaviruse/situation-reports/20200121-sitrep-1-2019-ncov.pdf?sfvrsn=20a99c10_4 [accessed
2020-06-30]

2. Novel Coronavirus (2019-nCoV) Situation Report - 11. World Health Organization. 2020 Jan 31. URL: https://www.who.int/
docs/default-source/coronaviruse/situation-reports/20200131-sitrep-11-ncov.pdf?sfvrsn=de7c0f7_4 [accessed 2020-06-30]

3. Novel Coronavirus (2019-nCoV) Situation Report – 22. World Health Organization. 2020 Feb 11. URL: https://www.
who.int/docs/default-source/coronaviruse/situation-reports/20200211-sitrep-22-ncov.pdf?sfvrsn=fb6d49b1_2 [accessed
2020-06-30]

4. Coronavirus disease (COVID-19) Situation Report – 104. World Health Organization. 2020 May 03. URL: https://www.
who.int/docs/default-source/coronaviruse/situation-reports/20200503-COVID-19-sitrep-104.pdf?sfvrsn=53328f46_2
[accessed 2020-06-30]

5. Coronavirus disease (COVID-19) advice for the public. World Health Organization. URL: https://www.who.int/emergencies/
diseases/novel-coronavirus-2019/advice-for-public [accessed 2020-06-30]

6. Brooks S, Webster R, Smith L, Woodland L, Wessely S, Greenberg N, et al. The psychological impact of quarantine and
how to reduce it: rapid review of the evidence. Lancet 2020 Mar;395(10227):912-920. [doi: 10.1016/S0140-6736(20)30460-8]

7. Shihabuddin L. How to Manage Stress and Anxiety from Coronavirus (COVID-19). RWJBarnabas Health. 2020 Mar 13.
URL: https://www.rwjbh.org/blog/2020/march/how-to-manage-stress-and-anxiety-from-coronaviru/ [accessed 2020-06-30]

8. Murray J, Sherwood H. Anxiety on rise due to coronavirus, say mental health charities. The Guardian. 2020 Mar 13. URL:
https://www.theguardian.com/world/2020/mar/13/anxiety-on-rise-due-to-coronavirus-say-mental-health-charities [accessed
2020-06-30]

9. Zulkefly SN, Baharudin R. Using the 12-item General Health Questionnaire (GHQ-12) to Assess the Psychological Health
of Malaysian College Students. GJHS 2010 Mar 17;2(1):73. [doi: 10.5539/gjhs.v2n1p73]

10. Baksheev GN, Robinson J, Cosgrave EM, Baker K, Yung AR. Validity of the 12-item General Health Questionnaire
(GHQ-12) in detecting depressive and anxiety disorders among high school students. Psychiatry Res 2011 May
15;187(1-2):291-296. [doi: 10.1016/j.psychres.2010.10.010] [Medline: 21067813]

11. Yaghubi H. Validity and factor structure of the General Health Questionnaire (GHQ-12) in university students. IJBS
2012;6(2):153-160 [FREE Full text]

12. Mari JJ, Williams P. A comparison of the validity of two psychiatric screening questionnaires (GHQ-12 and SRQ-20) in
Brazil, using Relative Operating Characteristic (ROC) analysis. Psychol Med 1985 Aug 09;15(3):651-659. [doi:
10.1017/s0033291700031500] [Medline: 4048323]

13. Picardi A, Abeni D, Pasquini P. Assessing psychological distress in patients with skin diseases: reliability, validity and
factor structure of the GHQ-12. J Eur Acad Dermatol Venereol 2001 Sep;15(5):410-417. [doi:
10.1046/j.1468-3083.2001.00336.x] [Medline: 11763380]

14. Goldberg DP, Gater R, Sartorius N, Ustun TB, Piccinelli M, Gureje O, et al. The validity of two versions of the GHQ in
the WHO study of mental illness in general health care. Psychol Med 1997 Jan 01;27(1):191-197. [doi:
10.1017/s0033291796004242] [Medline: 9122299]

15. Lipschitz J, Miller CJ, Hogan TP, Burdick KE, Lippin-Foster R, Simon SR, et al. Adoption of Mobile Apps for Depression
and Anxiety: Cross-Sectional Survey Study on Patient Interest and Barriers to Engagement. JMIR Ment Health 2019 Jan
25;6(1):e11334 [FREE Full text] [doi: 10.2196/11334] [Medline: 30681968]

16. Coulon SM, Monroe CM, West DS. A Systematic, Multi-domain Review of Mobile Smartphone Apps for Evidence-Based
Stress Management. Am J Prev Med 2016 Jul;51(1):95-105. [doi: 10.1016/j.amepre.2016.01.026] [Medline: 26993534]

JMIR Form Res 2020 | vol. 4 | iss. 10 | e19876 | p. 12http://formative.jmir.org/2020/10/e19876/
(page number not for citation purposes)

Drissi et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200121-sitrep-1-2019-ncov.pdf?sfvrsn=20a99c10_4
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200121-sitrep-1-2019-ncov.pdf?sfvrsn=20a99c10_4
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200131-sitrep-11-ncov.pdf?sfvrsn=de7c0f7_4
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200131-sitrep-11-ncov.pdf?sfvrsn=de7c0f7_4
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200211-sitrep-22-ncov.pdf?sfvrsn=fb6d49b1_2
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200211-sitrep-22-ncov.pdf?sfvrsn=fb6d49b1_2
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200503-COVID-19-sitrep-104.pdf?sfvrsn=53328f46_2
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200503-COVID-19-sitrep-104.pdf?sfvrsn=53328f46_2
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
http://dx.doi.org/10.1016/S0140-6736(20)30460-8
https://www.rwjbh.org/blog/2020/march/how-to-manage-stress-and-anxiety-from-coronaviru/
https://www.theguardian.com/world/2020/mar/13/anxiety-on-rise-due-to-coronavirus-say-mental-health-charities
http://dx.doi.org/10.5539/gjhs.v2n1p73
http://dx.doi.org/10.1016/j.psychres.2010.10.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21067813&dopt=Abstract
http://www.behavsci.ir/article_67775.html
http://dx.doi.org/10.1017/s0033291700031500
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=4048323&dopt=Abstract
http://dx.doi.org/10.1046/j.1468-3083.2001.00336.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11763380&dopt=Abstract
http://dx.doi.org/10.1017/s0033291796004242
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9122299&dopt=Abstract
https://mental.jmir.org/2019/1/e11334/
http://dx.doi.org/10.2196/11334
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30681968&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2016.01.026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26993534&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


17. Gaupp-Berghausen M, Raser E, Anaya-Boig E, Avila-Palencia I, de Nazelle A, Dons E, et al. Evaluation of Different
Recruitment Methods: Longitudinal, Web-Based, Pan-European Physical Activity Through Sustainable Transport Approaches
(PASTA) Project. J Med Internet Res 2019 Mar 09;21(5):e11492 [FREE Full text] [doi: 10.2196/11492] [Medline: 31066715]

18. Eysenbach G. Improving the quality of Web surveys: the Checklist for Reporting Results of Internet E-Surveys (CHERRIES).
J Med Internet Res 2004 Sep 29;6(3):e34 [FREE Full text] [doi: 10.2196/jmir.6.3.e34] [Medline: 15471760]

19. Goldberg DP. The detection of psychiatric illness by questionnaire: A technique for the identification and assessment of
non-psychotic psychiatric illness. Oxford, UK: Oxford University Press; 1972.

20. Buck N, Gershuny J, Rose D, Scott J, editors. Changing Households: The British Household Panel Survey 1990 -1992.
Essex, UK: ESRC Research Centre on Micro-Social Change, University of Essex; 1994.

21. Worsley A, Gribbin CC. A factor analytic study on the twelve item general health questionnaire. Aust N Z J Psychiatry
1977 Dec 26;11(4):260-272. [doi: 10.3109/00048677709159577] [Medline: 272886]

22. Andrich D, van Schoubroeck L. The General Health Questionnaire: a psychometric analysis using latent trait theory. Psychol
Med 1989 May 09;19(2):469-485. [doi: 10.1017/s0033291700012502] [Medline: 2762448]

23. Politi PL, Piccinelli M, Wilkinson G. Reliability, validity and factor structure of the 12-item General Health Questionnaire
among young males in Italy. Acta Psychiatr Scand 1994 Dec;90(6):432-437. [doi: 10.1111/j.1600-0447.1994.tb01620.x]
[Medline: 7892776]

24. Martin AJ. Assessing the multidimensionality of the 12-item General Health Questionnaire. Psychol Rep 1999 Jun 01;84(3
Pt 1):927-935. [doi: 10.2466/pr0.1999.84.3.927] [Medline: 10408215]

25. Mäkikangas A, Feldt T, Kinnunen U, Tolvanen A, Kinnunen M, Pulkkinen L. The factor structure and factorial invariance
of the 12-item General Health Questionnaire (GHQ-12) across time: evidence from two community-based samples. Psychol
Assess 2006 Dec;18(4):444-451. [doi: 10.1037/1040-3590.18.4.444] [Medline: 17154766]

26. Cheung YB. A confirmatory factor analysis of the 12-item General Health Questionnaire among older people. Int J Geriatr
Psychiatry 2002 Aug;17(8):739-744. [doi: 10.1002/gps.693] [Medline: 12211124]

27. Gao F, Luo N, Thumboo J, Fones C, Li S, Cheung Y. Does the 12-item General Health Questionnaire contain multiple
factors and do we need them? Health Qual Life Outcomes 2004 Nov 11;2:63 [FREE Full text] [doi: 10.1186/1477-7525-2-63]
[Medline: 15538951]

28. General Health Questionnaire. GL Assessment. 2020. URL: https://www.gl-assessment.co.uk/products/
general-health-questionnaire-ghq/ [accessed 2020-06-30]

29. Sreejith G, Menon V. Mobile Phones as a Medium of Mental Health Care Service Delivery: Perspectives and Barriers
among Patients with Severe Mental Illness. Indian J Psychol Med 2019 Oct 01;41(5):428-433. [doi:
10.4103/ijpsym.ijpsym_333_18]

30. Sukmawati I, Ardi Z, Ifdil I, Zikra Z. Development and Validation of Acceptability of Mental-Health Mobile App Survey
(AMMS) for Android-based Online Counseling Service Assessment. J Phys Conf Ser 2019 Dec 16;1339:012124. [doi:
10.1088/1742-6596/1339/1/012124]

31. Miller KE, Kuhn E, Yu J, Owen JE, Jaworski BK, Taylor K, et al. Use and perceptions of mobile apps for patients among
VA primary care mental and behavioral health providers. Prof Psychol Res Pr 2019 Jun;50(3):204-209. [doi:
10.1037/pro0000229]

32. Atallah N, Khalifa M, El Metwally A, Househ M. The prevalence and usage of mobile health applications among mental
health patients in Saudi Arabia. Comput Methods Programs Biomed 2018 Mar;156:163-168. [doi:
10.1016/j.cmpb.2017.12.002] [Medline: 29428068]

33. Huang Y, Zhao N. Generalized anxiety disorder, depressive symptoms and sleep quality during COVID-19 outbreak in
China: a web-based cross-sectional survey. Psychiatry Res 2020 Jun;288:112954 [FREE Full text] [doi:
10.1016/j.psychres.2020.112954] [Medline: 32325383]

34. Wang C, Pan R, Wan X, Tan Y, Xu L, Ho CS, et al. Immediate Psychological Responses and Associated Factors during
the Initial Stage of the 2019 Coronavirus Disease (COVID-19) Epidemic among the General Population in China. Int J
Environ Res Public Health 2020 Mar 06;17(5):1729 [FREE Full text] [doi: 10.3390/ijerph17051729] [Medline: 32155789]

35. Bhui K, Fletcher A. Common mood and anxiety states: gender differences in the protective effect of physical activity. Soc
Psychiatry Psychiatr Epidemiol 2000 Jan 16;35(1):28-35. [doi: 10.1007/s001270050005] [Medline: 10741533]

36. Keogh E, Hamid R, Hamid S, Ellery D. Investigating the effect of anxiety sensitivity, gender and negative interpretative
bias on the perception of chest pain. Pain 2004 Sep;111(1-2):209-217. [doi: 10.1016/j.pain.2004.06.017] [Medline: 15327825]

37. Lewinsohn PM, Gotlib IH, Lewinsohn M, Seeley JR, Allen NB. Gender differences in anxiety disorders and anxiety
symptoms in adolescents. J Abnorm Psychol 1998;107(1):109-117. [doi: 10.1037/0021-843x.107.1.109]

38. Smartphone penetration rate in the MENA 2018, by selected country. Statista. 2019 May 14. URL: https://www.statista.com/
statistics/1005783/mena-smartphone-penetration-rate-by-selected-country/ [accessed 2020-06-30]

39. Lingley-Pottie P, McGrath PJ, Andreou P. Barriers to Mental Health Care. Adv Nurs Sci 2013;36(1):51-61. [doi:
10.1097/ans.0b013e31828077eb]

40. Andrade LH, Alonso J, Mneimneh Z, Wells JE, Al-Hamzawi A, Borges G, et al. Barriers to mental health treatment: results
from the WHO World Mental Health surveys. Psychol Med 2013 Aug 09;44(6):1303-1317. [doi:
10.1017/s0033291713001943]

JMIR Form Res 2020 | vol. 4 | iss. 10 | e19876 | p. 13http://formative.jmir.org/2020/10/e19876/
(page number not for citation purposes)

Drissi et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://www.jmir.org/2019/5/e11492/
http://dx.doi.org/10.2196/11492
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31066715&dopt=Abstract
https://www.jmir.org/2004/3/e34/
http://dx.doi.org/10.2196/jmir.6.3.e34
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15471760&dopt=Abstract
http://dx.doi.org/10.3109/00048677709159577
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=272886&dopt=Abstract
http://dx.doi.org/10.1017/s0033291700012502
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2762448&dopt=Abstract
http://dx.doi.org/10.1111/j.1600-0447.1994.tb01620.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7892776&dopt=Abstract
http://dx.doi.org/10.2466/pr0.1999.84.3.927
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10408215&dopt=Abstract
http://dx.doi.org/10.1037/1040-3590.18.4.444
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17154766&dopt=Abstract
http://dx.doi.org/10.1002/gps.693
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12211124&dopt=Abstract
https://hqlo.biomedcentral.com/articles/10.1186/1477-7525-2-63
http://dx.doi.org/10.1186/1477-7525-2-63
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15538951&dopt=Abstract
https://www.gl-assessment.co.uk/products/general-health-questionnaire-ghq/
https://www.gl-assessment.co.uk/products/general-health-questionnaire-ghq/
http://dx.doi.org/10.4103/ijpsym.ijpsym_333_18
http://dx.doi.org/10.1088/1742-6596/1339/1/012124
http://dx.doi.org/10.1037/pro0000229
http://dx.doi.org/10.1016/j.cmpb.2017.12.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29428068&dopt=Abstract
http://europepmc.org/abstract/MED/32325383
http://dx.doi.org/10.1016/j.psychres.2020.112954
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32325383&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17051729
http://dx.doi.org/10.3390/ijerph17051729
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32155789&dopt=Abstract
http://dx.doi.org/10.1007/s001270050005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10741533&dopt=Abstract
http://dx.doi.org/10.1016/j.pain.2004.06.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15327825&dopt=Abstract
http://dx.doi.org/10.1037/0021-843x.107.1.109
https://www.statista.com/statistics/1005783/mena-smartphone-penetration-rate-by-selected-country/
https://www.statista.com/statistics/1005783/mena-smartphone-penetration-rate-by-selected-country/
http://dx.doi.org/10.1097/ans.0b013e31828077eb
http://dx.doi.org/10.1017/s0033291713001943
http://www.w3.org/Style/XSL
http://www.renderx.com/


41. Middle East: daily life activities via smartphone 2016 Published by Statista Research Department, Jun 10, 2016 This statistic
shows the frequency of life activities internet-going smartphone users performed daily in the Middle East, in 2016, by select
country. During the survey period it was found that 73 percent of internet-going smartphone users in the UAE took photos
via smartphone daily. Daily life activities performed on smartphones in the Middle East, as of 2016, by select country.
Statista. 2016 Jun 10. URL: https://www.statista.com/statistics/731880/daily-life-activities-middle-east/ [accessed 2020-06-30]

42. Ouhbi S, Karampela M, Isomursu M. Integrating Users Logic Into Requirements Engineering for Connected Healthcare
co-Design. In: Proceedings of the 14th International Conference on Evaluation of Novel Approaches to Software Engineering
- Volume 1: ENASE. 2019 Presented at: 14th International Conference on Evaluation of Novel Approaches to Software
Engineering; May 4-5, 2019; Heraklion, Crete, Greece p. 480-485. [doi: 10.5220/0007754504800485]

43. United Arab Emirates University. URL: https://www.uaeu.ac.ae/en/about/facts_and_figures.shtml [accessed 2020-06-30]

Abbreviations
CHERRIES: Checklist for Reporting Results of Internet E-Surveys
GHQ-12: 12-item General Health Questionnaire
GHQ-28: 28-item General Health Questionnaire
mHealth: mobile health
UAE: United Arab Emirates
UAEU: United Arab Emirates University
WHO: World Health Organization

Edited by J Torous, G Eysenbach; submitted 05.05.20; peer-reviewed by N Lau, V Strotbaum, K Reynolds; comments to author
26.06.20; revised version received 09.07.20; accepted 15.09.20; published 20.10.20

Please cite as:
Drissi N, Alhmoudi A, Al Nuaimi H, Alkhyeli M, Alsalami S, Ouhbi S
Investigating the Impact of COVID-19 Lockdown on the Psychological Health of University Students and Their Attitudes Toward
Mobile Mental Health Solutions: Two-Part Questionnaire Study
JMIR Form Res 2020;4(10):e19876
URL: http://formative.jmir.org/2020/10/e19876/
doi: 10.2196/19876
PMID:

©Nidal Drissi, Ayat Alhmoudi, Hana Al Nuaimi, Mahra Alkhyeli, Shaikha Alsalami, Sofia Ouhbi. Originally published in JMIR
Formative Research (http://formative.jmir.org), 20.10.2020. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work, first published in JMIR Formative Research, is properly cited. The
complete bibliographic information, a link to the original publication on http://formative.jmir.org, as well as this copyright and
license information must be included.

JMIR Form Res 2020 | vol. 4 | iss. 10 | e19876 | p. 14http://formative.jmir.org/2020/10/e19876/
(page number not for citation purposes)

Drissi et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://www.statista.com/statistics/731880/daily-life-activities-middle-east/
http://dx.doi.org/10.5220/0007754504800485
https://www.uaeu.ac.ae/en/about/facts_and_figures.shtml
http://formative.jmir.org/2020/10/e19876/
http://dx.doi.org/10.2196/19876
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

