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  Background  
 Anxiety is one of the most prevalent mental health conditions, aff ecting approximately 1 
in 9 people worldwide. More specifi cally, dental students have been considered vulnerable 
to anxiety despite the fact that dental students have also reported high levels of well-being. 
Th erefore, we hypothesize that University of Michigan School of Dentistry (UMSOD) 
dental students pose high levels of well-being but suff er from anxiety. Our objective is to 
measure anxiety and well-being levels among UMSOD dental students for 2 consecutive 
academic years. 

  Methods  
 Dental students (N  =  609) were surveyed for well-being and general anxiety levels. 
To assess well-being and anxiety levels we used the World Health Organization–Five 
Well-Being Index (WHO-5) questionnaire and the General Anxiety Disorder 7-item 
(GAD-7) scale, respectively. Surveys were sent through Qualtrics. For statistical analysis, 
chi-square and t test were used at p < 0.05. 

  Results  
 Th e mean well-being score among dental students was 12.26 (SD = 1.14). In the fi rst 
survey moment for anxiety, which coincided with the week before the spring break in 
2017, approximately 39% of the respondents (n = 255) scored 10 or higher on the GAD-7, 
which means moderate anxiety. In the second survey moment, the week after the spring 
break week in 2017, we found a slight but not signifi cant reduction in anxiety levels, with 
approximately 32% of the responses (n = 109) of the dental students scoring 10 or higher 
on the GAD-7. Incoming fi rst-year dental students before starting the dental school 
program presented well-being mean of 18 (SD  =  0.60). Only 13% of incoming fi rst-
year dental students scored 10 or higher on anxiety before starting the school program. 
By the fall term, the well-being mean among incoming fi rst-year dental students dropped 
to 13.29 (SD = 1.32), and 22% of the incoming fi rst-year dental students scored 10 or 
higher in the GAD-7. 
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Conclusions
University of Michigan School of Dentistry dental students posed poor well-being and 
moderate anxiety. Incoming first-year dental students posed higher well-being and lower 
anxiety levels before starting the dental education program. However, as the academic year 
developed, incoming first-year dental students suffered a decrease in well-being and an 
increase in anxiety levels. Our study indicates a trend of poor well-being and high anxiety 
among UMSOD dental students.
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Introduction

Anxiety disorders, or often simply called anxiety, are the most prevalent mental health condi-
tion, affecting approximately 1 in 9 people worldwide.1 Anxiety can be characterized by exces-
sive, persistent, or unrealistic worry about daily tasks, events, and routines.1,2 More specifically, 
anxiety highly affects dental students because dentistry has been considered as one of the most 
challenging, demanding, and stressful fields of study.3–5 Anxiety can severely compromise dental 
students’ performance and general health.6–9 Therefore, managing anxiety in dental students has 
become one of the most important challenges for dental educators.10

Throughout the dental education program, dental students must acquire several academic 
and clinical competencies while improving interpersonal and professionalism skills.6 Fur-
thermore, different stages along the program offer different stressors and challenges that may 
increase the anxiety levels over all years of dental school.5–7 Academic factors, such as exam-
inations, grades, and the workload in dental school are the primary source of anxiety and stress 
among dental students.11 Importantly, anxiety among dental students has also been correlated 
with alcohol abuse and illicit drug usage during undergraduate and dentistry practicing years.12

However, although anxious, dental students perceive themselves as positively functioning 
individuals with high levels of well-being.3,7 Well-being has been defined as a positive outcome 
of people perceiving their lives as going well.13 Interestingly, anxiety has been demonstrated to 
negatively impact well-being and quality of life similarly to medical conditions such as back 
pain, arthritis, diabetes, and heart disease.13–15

The University of Michigan School of Dentistry (UMSOD) has been considered the num-
ber one school of dentistry by the Quacquarelli Symonds (QS) in the United States in the past 
2 years.16 The UMSOD is also at the top of the list of the best dental schools worldwide.16,17 
Furthermore, in a recent climate survey study at the UMSOD, 65% of students reported that 
they experience a humanist environment at school,18 which could positively affect UMSOD 
students’ well-being and anxiety levels. Taken together, our goal was to investigate the anxiety 
and well-being levels of UMSOD students.

We hypothesized that, like other dental students, UMSOD students pose high well-being 
and suffer from high anxiety. Our study aimed to assess the levels of well-being and anxiety 
among dental students enrolled at the UMSOD in the academic years 2016 to 2017 and 2017 
to 2018. To assess well-being, we used the World Health Organization–Five Well-Being Index 
(WHO-5) questionnaire.19,20 For general anxiety assessment, we used the Generalized Anxiety 
Disorder 7-item (GAD-7) scale.21–23
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Our rationale for using the WHO-5 and GAD-7 questionnaires was based on the fact that 
both survey tools are very short and non-invasive, which would allow us to get more responses 
than using other extensive survey instruments. In addition, the WHO-5 index is the most 
widely used questionnaire to assess self-reported psychological well-being. The WHO-5 index 
has adequate validity either as a screening tool for depression or as an outcome measure in 
clinical trials and in research studies worldwide.19 Similarly, the GAD-7 is a self-administered 
patient questionnaire widely used to screen and measure generalized anxiety disorder. The 
GAD-7 is very easy to use, and it has been validated within large general population samples 
and in primary care settings.24

Methods

Study Design and Participants

This study surveyed all pre-doctoral dental students (N = 500) enrolled at the University of 
Michigan School of Dentistry during the academic years 2016 to 2017 and 2017 to 2018. 
Incoming first-year dental students (N = 109) were surveyed in the summer and fall terms of 
2017. Recruitment to participate in this study occurred through an invitation email explaining 
the study procedures and survey tools with a link to answer the surveys through Qualtrics. 
Subjects who did not answer the year of dental school and/or gender (male, female, and other) 
were excluded. Once responded, the survey link was closed to the respondent. Participation was 
voluntary and not compensated. Responses were only identified by gender and year of dental 
school.

This study was considered exempt and not regulated by the University of Michigan institu-
tional review board under exemption 2 category as a research study involving interview proce-
dures in education settings only.

Data Collection Methods

The WHO-5 index was used to assess well-being. WHO-5 raw scores vary from 0 to 25 
points, 0 being the worst possible well-being and 25 the best. Scores lower than 13 indicate 
poor well-being, which may require further major depression evaluation.19,20 To assess general 
anxiety we used the GAD-7 index,21–24 in which scores vary from 0 to 15. Scores higher or 
equal to 10 are considered moderate anxiety, which may indicate a need for further evalua-
tion to confirm the diagnosis. The GAD score 15 is considered a possible indicator of severe 
anxiety. For this study, we analyzed the percentage of students who scored 10 or higher on 
the GAD-7 index.

Procedures

WHO-5 and GAD-7 surveys were sent to all dental students enrolled in the fall term of 2016 
and winter term of 2017 (N  =  500) and to incoming first-year dental students in the June 
and fall term of 2017 (N = 109). The WHO-5 survey was sent in the fall term of 2016 with 
a follow-up reminder email in the winter term of 2017. The GAD-7 survey was sent in two 
survey moments, which coincided with the week before and after the spring break week in 2017. 
The rationale was to assess the students’ perceived anxiety in two distinct moments of the dental 
school program: before and after a week when there was no academic activity.

For the incoming first-year dental students, the WHO-5 and GAD-7 surveys were sent in 
June of 2017, before the beginning of the academic activities, and in the fall term of 2017, after 
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3 months of initiated academic activities at the dental school. Our rationale to include incom-
ing first-year dental students was to investigate the beginning of the dental program phase as a 
potential stressor for dental students. The survey timeline can be seen in Table 1.

Data Analysis

We obtained 212 responses on the WHO-5 survey by the end of the winter term of 2017. 
For the anxiety survey, we obtained 146 (first survey moment; S1) and 109 responses (second 
survey moment; S2). Among the incoming first-year dental students, we recruited 98 respon-
dents (GAD-7 and WHO-5) in June of 2017 and 53 respondents (GAD-7 and WHO-5) in 
the fall term of 2017. Female and male dental student responses had similar percentage rates. 
Approximately 49% (n = 303) of all the responses from all surveys were from female students 
and 51% (n = 315) from male students. Only 1 response had the gender field not selected, and 5 
responses did not indicate the year of dental school; these responses were excluded from analy-
sis. For statistical analysis, we use Statistical Product and Service Solutions (SPSS; version 24). 
Percentages and means were tested using chi-square, and t test were used at p < 0.05.

Results

Well-Being Among Dental Students

There was no significant difference between well-being score means from male and female dental 
students. However, incoming first-year dental students who had not initiated the dental program 
presented significantly higher well-being scores than schoolwide dental students (Figure  1a). 
When analyzed by year of dental school, well-being score mean in incoming first-year dental 
students was significantly higher than any other group of students analyzed (Figure 1b). The well-
being scores from male and female incoming first-year dental students were significantly higher 
than well-being scores from male and female schoolwide dental students (Figure 1c).

We compared the sums of the positive responses in the WHO-5 index from incoming 
first-year dental students and students schoolwide (Table 2). When compared to other den-
tal students, the higher well-being scores observed among incoming first-year dental students 
corresponded to the significantly higher ratios of positive responses (scores 3 or higher) on the 
statement 4 (I wake up feeling fresh and rested) of the WHO-5 index. Surprisingly, incoming 

Table 1.  Survey Timeline

Fall 2016
(N = 500)
All dental  
students

Winter 2017
(N = 500)
All dental  
students

Summer  
2017—June
(N = 109)
Incoming dental  
students

Fall 2017—October
(N = 109)
Incoming dental students 
after 3 months into the 
dental program

WHO-5 WHO-5
survey reminder

WHO-5 WHO-5

GAD-7 S1
(before spring break)
GAD-7 S2
(after spring break)

GAD-7 GAD-7
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Table 2.  Comparison of the Sum of Positive Responses in the WHO-5 Index: Incoming 
Dental Students Versus Other Years’ Dental Students

WHO-5 Index Sum of positive responses* in the WHO-5 Index: Incoming dental 
students versus other years’ dental students
Incoming
(n = 52) vs
first-year  
dental students
(n = 72)

Incoming
(n = 52) vs 
second-year 
dental students
(n = 49)

Incoming
(n = 52) vs 
third-year 
dental students
(n = 51)

Incoming vs
(n = 52)
fourth-year 
dental students
(n = 45)

1. I have felt cheerful 
and in good spirits

1.25 1.38 1.44 1.129

2. I have felt calm  
and relaxed

1.57 1.844 1.804 1.27

3. I have felt active  
and vigorous

1.61 1.74 1.74 1.07

4. I wake up feeling 
fresh and rested

3.512** 3.512** 3.10** 1.67

5. My daily life has 
been filled with things 
that interest me

1.54 1.47 1.44 1.22

*Positive responses include the responses all of the time (score = 5), most of the time (score = 4), 
and more than half of the time (score = 3). The WHO-5 Index is available in the Appendix 
section.
**Significant at p < 0.0001.

Figure 1.  Well-being score means in incoming and schoolwide dental students (a); well-

being score means by year of dental school (b); well-being score means in female and male 
dental students (c); statistical significance at p < 0.0001.



ash and karl: well-being and general anxiety� 6

 open access - michjmed.org

first-year dental students obtained higher ratios of positive responses in all 5 statements of 
the WHO-5 index when compared to all other dental students in all 4 years of dental school 
(Table 2).

Anxiety Among Dental Students

In the first anxiety survey moment (S1), before the spring break week, approximately 40% 
(n = 58) of all respondents scored 10 or higher in the GAD-7 survey. In the second anxiety sur-
vey moment (S2), after the spring break week, the percentage of students with GAD-7 scores 10 
or higher dropped to approximately 32% (n = 34). There was no significant difference in overall 
anxiety scores in S1 and S2 or between female and male students’ anxiety scores (Figure 2a).

When the GAD-7 scores of female and male incoming first-year dental students and 
schoolwide dental students were analyzed, significantly lower percentages of GAD-7 scores 
10 or higher were observed in incoming first-year dental students. However, when incoming 
first-year dental students’ anxiety levels were assessed during the fall term of 2017, 3 months 
after initiating the dental school academic activities, their anxiety scores were similar to the 
schoolwide levels (Figure 2b).

Discussion

The goal of this study was to assess the well-being and general anxiety levels of UMSOD stu-
dents. We hypothesized that UMSOD students posed high levels of both well-being and anxi-
ety. Our hypothesis was partially supported by our results, which showed that a high percentage 
of the University of Michigan dental students had GAD-7 scores 10 or higher in both anxiety 
survey moments. However, contrary to what we had hypothesized, UMSOD dental students 
scored low levels of well-being, which are similar to the low levels of well-being self-reported 
by practicing dentists.25 Surprisingly, incoming first-year dental students reported normal well- 
being levels before starting the dental school program at the UMSOD; self-reported well-being 
dropped significantly in the following 3 months over the fall term.

In both survey moments, more than 30% of all students had GAD-7 scores indicative of 
moderate to severe anxiety, which is a higher percentage than previously reported in other 

Figure 2.  Percentage of female and male students with GAD-7 scores 10 or higher in surveys 
1 and 2 (S1, S2) (a); percentage of dental students with GAD-7 scores 10 or higher (b); statis-
tical significance at p = 0.0046.
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studies.26,27 Interestingly, incoming first-year dental students reported significantly higher levels 
of well-being and lower levels of anxiety before starting the dental program. After 3 months 
of the initiation of the UMSOD dental program, incoming first-year dental students reported 
similar well-being scores as the first-year dental students surveyed in 2017 (data not shown). 
Additionally, the percentage of incoming first-year dental students with scores 10 or higher in 
the GAD-7 increased over the same period and is comparable to schoolwide students’ anxiety 
levels during the same term.

Our study had important limitations. The short survey tools used in this study are applicable 
in general populations. However, our studied population of only dental students may differ from 
other populations. Furthermore, the study used survey tools that do not allow a final diagnosis 
of either depression (WHO-5) or anxiety disorder (GAD-7) even in situations of very low 
well-being scores and/or high anxiety scores. In addition, because the participation in this study 
was voluntary, the percentage of responses decreased as the multiple surveys were sent. Another 
important limitation of our study is that incoming first-year dental students were first surveyed 
during the summer ( June of 2017) before the beginning of the academic year, which may have 
contributed to the greater number of responses reporting higher levels of well-being and lower 
levels of anxiety. Additionally, it is possible that throughout the academic year, as the stressors 
emerged, the most anxious students could have answered the surveys more frequently, which 
might have created a respondent bias.

Dental students often pose high levels of self-reported anxiety during their dental education 
program.28 Anxiety among dental students, as in other populations, also compromises academic 
performance and students’ overall health.8,28 Consequently, dental students’ anxiety has become 
a major concern for dental educators.10–12 Surprisingly, well-being is generally found to be high 
among dental students.3,7 However, in our study, we found that UMSOD students have high 
levels of anxiety and also pose low well-being levels, which seems to be a very particular char-
acteristic of UMSOD students.4,7,29 Our findings suggest that UMSOD students may need 
additional psychological support to address anxiety and well-being throughout all years of den-
tal school.

Studies have found that dental students’ perceived stress corresponds to the transition from 
didactic to pre-clinical and clinical phases of the dental school curriculum.30,31 Stressors such 
as pressure to perform, workload, and perceptions of self-efficacy have been the most common 
self-reported stressors among dental students.4,5,32 Interestingly, our results suggest that the 
3-month transition phase to dental school may be an important stressor to dental students. 
The impact of this transition to the dental school program on dental students’ anxiety and well-
being has never been investigated. Consequently, future studies are necessary to investigate the 
first trimester of dental school in dental students’ overall wellness.

Conclusion

Well-being scores were normal for incoming first-year students before starting dental school 
and decreased after the first trimester of dental school. This decrease in well-being scores indi-
cates that the first trimester of dental school program may represent an important stressor 
with a potential to reduce well-being levels. In addition, after 3 months of dental school, the 
anxiety levels reported from the incoming first-year dental students were similar to schoolwide 
students, which is consistent with the drop of well-being levels observed by the same group in 
the same period. Future studies are necessary to investigate the impact of the first trimester of 
dental school in dental students’ psychological and overall health.
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Identifying the dental education program challenges and their impact on dental students’ 
well-being and anxiety levels could facilitate stress and anxiety management as the students 
face different phases during the program. Despite the limitations of our study, it brings up the 
need to assess the overall quality of life of dental students, particularly in the first trimester of 
the dental school program. Hopefully, this study facilitates future research to investigate the use 
of feasible approaches to improve dental students’ wellness throughout their dental education.
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Appendix

GAD-7: The Generalized Anxiety Disorder 7-Item Scale

Over the last 2 weeks, how 
often have you been bothered 
by the following problems?

Not at all Several days More than 
half the days

Nearly every 
day

1. � Feeling nervous, anxious, 
or on edge

0 1 2 3

2. � Not being able to stop or 
control worrying

0 1 2 3

3. � Worrying too much about 
different things

0 1 2 3

4.  Trouble relaxing 0 1 2 3

5. � Being so restless that it is 
hard to sit still

0 1 2 3

6. � Becoming easily annoyed 
or irritable

0 1 2 3

7. � Feeling afraid as if some-
thing awful might happen

0 1 2 3

WHO-5: Well-Being Index

Over the last 2 weeks All the 
time

Most of 
the time

More 
than 

half the 
days

Less 
than 

half of 
the time

Some of 
the time

At no 
time

1. � I have felt cheerful and in 
good spirits

5 4 3 2 1 0

2. � I have felt calm and relaxed 5 4 3 2 1 0

3. � I have felt active and 
vigorous

5 4 3 2 1 0

4. � I wake up feeling fresh and 
rested

5 4 3 2 1 0

5. � My daily life has been filled 
with things that interest me

5 4 3 2 1 0
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