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Abstract
Objective: Graduate dentistry programs in the United States (U.S.) enroll large numbers of international residents. The objectives were to 

compare (a) dental environment-related stress and experienced discrimination of international vs. in- and out-of-state U.S. dental graduate students, 
(b) their well-being and depression scores, and (c) the relationships between stress and mental health for these two groups.

Methods: Ninety-four international graduate students from 26 countries and 142 in- and out-of-state dental residents in U.S. dental graduate 
programs responded to anonymous web-based surveys.

Results: Compared to in-/out-of-state dental residents, international residents reported more stress related to faculty and administrator 
interactions (4-point scale with 1=not at all stressful: 2.01 vs. 2.25; p=0.015), work-related self-confidence (2.08 vs.2.29; p=0.027), work-life balance 
(2.19 vs. 2.51; p=0.005), and social interactions (1.76 vs. 1.97; p=0.014). International residents experienced more frequently negative treatment 
from peers, faculty and staff because of their ethnic/cultural background (5-point scale with 5=very often: 1.64 vs. 1.18; p<0.001) than U.S. residents. 
They had less positive subjective well-being (5-point scale: 3.24 vs. 3.41; p=0.005) and higher mean depression scores (3-point scale: 1.72 vs. 1.56; 
p=0.002) than their in-/out-of-state peers. Stress correlated with well-being and depression for each group. Discrimination scores only correlated 
with international residents’ depression scores (r=0.41; p<0.001).

Conclusion: International students in dental graduate programs in the U.S. experience higher stress, more discrimination, lower subjective 
well-being and more depression than U.S. residents. These findings should alert dental graduate program administrators to consider how to support 
international residents more optimally.
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Introduction

Stress of pre-doctoral dental students has been widely studied 
over the past decades [1, 2]. In comparison, stress of students in 
dental graduate programs received much less attention, especially 
in the United States (U.S.). Research in other countries such as in 
Greece [3], Spain [4], Switzerland [5], the United Kingdom [6] and 
India [7] documented consistently that residents in dental graduate 
programs experienced substantial degrees of stress.

 This situation is likely to be exacerbated for international 
students in dental graduate programs because being an international 
student brings additional and unique stress with it [8, 9]. However, 
no research so far focused on stress of dental residents in the U.S., 
and specifically on the stress experienced by international dental 
residents in these programs. This situation is unfortunate because 
international dental residents are at the junction of three stressors. 
First, as healthcare professionals, dental residents often perform 
under stressful conditions [10]. Second, they are in a challenging 
and stressful educational situation [3-7] and third, face the stress 
of acculturation [8, 9]. One way to gain a better understanding of 
international dental residents’ stress is to benchmark it against the 
stress of in- and out-of-state dental residents. This study, therefore, 
compared stress of in- and out-of-state dental residents with stress 
of international dental residents in the U.S.

Two types of stress are of specific interest when considering 
this group of students, namely first the stress caused by the dental 
education environment, and second, stress caused by experiences 
of negative treatment by others/discrimination. The first type of 
stress can be assessed with a questionnaire developed by Divaris, 
et al. [3, 5]. This instrument was based on the Dental Environment 
Stress (DES) questionnaire that was originally designed by Garbee, 
et al. [11] and Grandy, et al. [12] in the early 1980s to measure 
stress of dental students. Divaris, et al. first used this scale to assess 
dental students’ stress [13, 14], but then modified it to make it 
applicable to measure dental residents’ stress. They called this 
revised instrument the “Revised Graduate Dental Environment 
Stress” questionnaire (RGDES-32) [3, 5]. It is uniquely useful when 
assessing residents’ dental environmental stress and was therefore 
used in this research.

The second type of stress of interest was stress due to the 
residents’ negative experiences/discrimination by faculty, staff, 
peers, patients and persons outside of the program. A scale 
previously used in a study with dental students and students 
in internationally trained dentist programs (ITDP) asked how 
frequently the residents had been discriminated by these five person 
groups because of their ethnic and cultural background and because 
of their language fluency or lack thereof. Based on previous research 
concerning the relationships between experiencing discrimination 
and psychological distress [15], correlations between the residents’ 
scores on the two included scales were expected.

Concerning the consequences of experiencing stress, research 
with dental students showed the multitude of ways that stress 
affected these students’ lives. Quite a number of studies found 
that stress affected academic performance [16, 17], mental health 
such as causing depression [18, 19] and anxiety [20], and even life 
style related behaviors such as smoking [21] and drug abuse [22]. 
The question then arises whether dental residents’-and especially 
international dental residents’-degree of stress is also related to 
poorer psychological well-being [23] and increased depression 
scores [24].

 In summary, the objectives of this study were to compare

a) dental environment-related stress and experienced 
discrimination and

b) well-being and depression scores of international vs. in- 
and out-of-state dental graduate students in the U.S., and

c) to explore the relationships between these constructs of 
interest for each group.

Methods

This study was determined to be exempt from Institutional 
Review Board (IRB) oversight by the Health Sciences and 
Behavioral Sciences IRB at the University of Michigan, Ann Arbor, 
MI., on December 17, 2018 (#HUM00156888) because the data 
were anonymous. This research used a quasi-experimental study 
design, comparing responses of international dental residents with 
those of in- and out-of-state dental graduate students in the U.S.

Respondents: Ninety-four international dental residents 
and 142 in- and out-of-state dental graduate students in the U.S. 
responded to an anonymous survey.

Procedure: A list with emails of directors of dental graduate 
programs in the U.S. was compiled based on information posted 
on program websites. A recruitment email was sent to these 
program directors, informing them about the research and asking 
them to forward an attached email to their residents. The email 
for the residents informed them about the project and asked them 
to volunteer to respond to an anonymous survey that they could 
access by using a web link provided in the email.

Materials: The recruitment email was written according to 
the guidelines of the University of Michigan Health Sciences and 
Behavioral Sciences IRB. The survey consisted of five parts. Part 
1 inquired about the respondents’ background and educational 
characteristics (see Table 1). Part 2 assessed the participants’ dental 
environment-related stress experiences with the Revised Graduate 
Environmental Stress Scale (RGDES-32) [3, 5]. It assesses stress 
caused by academic factors as well as by clinical engagement. It 
has 32 items and uses a 4-point answer scale ranging from 1 = “not 
stressful at all”, 2 = “somewhat”, 3 = “quite” to 4 = “very stressful”. 
(see Table 2 for the wording of the statements included).
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Table 1: Background and educational characteristics of in-state and out-of-state vs. international dental graduate students.

Background characteristics In-state and out-of-state: N = 142 International students: N = 94 p

Number of U.S. states from which responses were received 27 35

Country of origin: 

-Middle East

-Asia

-South America

-Europe

-Canada

Not asked

51%

22%

11%

10%

6%

Gender:

-male

-female

52%

48%

43%

57%
0.096

Age: Mean / SD
30.24

3.606

30.77

4.523
0.323

Educational background In-state and out-of-state International students p

First dental degree:

-BDS

-DDS or DMD

-MS

4%

96%

0%

54%

45%

1%

<0.001

Graduation year for first degree: Mean / SD
2015

3.679

2012

4.465
<0.001

Specialty program: -Orthodontics

-Periodontics

-Pediatric dentistry 

-Prosthodontics

-Endodontics

-OMFS

-Restorative dentistry

-Operative dentistry

-Other programs

25%

17%

16%

14%

12%

12%

2%

1%

2%

5%

32%

4%

16%

14%

2%

12%

10%

4%

Year in graduate program: -Year 

-Year 2

-Year 3

-Year 4

35%

32%

32%

2%

38%

32%

28%

2%

0.938

Average % of expenses paid by

-savings

-loan

-scholarships

-salary

-family

16%

50%

17%

12%

4%

26%

28%

42%

4%

0%

0.042 
<0.001 
<0.001 
0.009 
0.004
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Table 2:  In-state and out-of-state vs. international dental residents’ mean responses to the Revised Graduate Dental Environment Stress questionnaire 
(RGDES-32).

Factor 1: Stress related to faculty and administrative support In- & out-of-state students Inter-national students p

Collaboration with full-time faculty 1.85 2.07 0.073

Lack of adequate staff in the clinics 2.35 2.73 0.009

Policies and regulations of the program 2.04 2.29 0.006

Obtaining adequate clinical experience 2.03 2.34 0.022

Lack of input in administrative issues of the program 2.08 2.23 0.305

Inconsistency of feedback between different instructors 2.14 2.38 0.07

Availability of faculty to work-up cases 1.99 2.23 0.069

Collaboration with part-time (clinical) faculty 1.59 1.82 0.041

Factor 1: Faculty and administrative support Index2 (Cronbach alpha = 
0.870) 2.01 2.25 0.015

Stress related to self-confidence related to work In- & out-of-state International p

Competition for higher performance 2.06 2.43 0.006

Learning clinical/surgical techniques 2.13 2.1 0.748

Lack of confidence to be a successful resident 2.04 2.28 0.074

Lack of confidence to become a successful specialist 2.07 2.27 0.145

Fear of failure when treating complex cases 2.2 2.43 0.61

Awareness of own competences and limitations 2.01 2.12 0.369

Factor 2: Stress about work related self-confidence Index (alpha = 0.865) 2.08 2.29 0.027

Factor 3: Stress related to work-life balance In- & out-of-state International p

Lack of time for leisure activities 2.36 2.66 0.03

Leave of absence and holiday days allowed 1.91 2.27 0.012

Concerns about my physical health 2.13 2.48 0.016

Neglect for personal life 2.39 2.65 0.059

Factor 3: Work-life balance stress Index; Cronbach alpha = 0.816 2.19 2.51 0.005

Factor 4: Stress related to program requirements In- & out-of-state International p

Amount of assigned readings 2.05 2.24 0.115

Difficulty of assigned readings 1.74 1.85 0.283

Meeting research requirement of the program 2.39 2.54 0.271

Completing graduation requirements 1.9 2.18 0.04

Factor 4: Stress related to program requirements Index; alpha=0.771 2.02 2.21 0.046

Factor 5: Stress related to  social interactions In- & out-of-state International p

Doing case presentations to patients 1.58 1.57 0.905

Doing presentations in seminar activities 2.16 2.51 0.009

Collaboration with other specialties/services 1.89 2.15 0.026

Interactions with other grad students in my program 1.46 1.65 0.085

Factor 5: Stress related to social interactions Index; alpha=0.721 1.76 1.97 0.014

Factor 6: Stress related to finances/future    

Insecurity regarding professional future 2.07 2.36 0.039

Financial issues 2.71 2.6 0.422

Factor 6: Stress related to finances/future Index; alpha = 0.704 2.39 2.48 0.471

Legend:
1 Answers ranged from 1 = not at all stressful, 2 = somewhat stressful, 3 = quite stressful to 4 = very stressful.

2 The Indices were computed by averaging the responses to the items loading on a respective factor.
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The second type of stress was stress due to perceived/
experienced discrimination. It was assessed with a scale that 
had been developed by the senior author (MRI) in a prior so far 
unpublished study with dental and internationally trained dentist 
program (ITDP) students. This scale consists of 15 questions with 
a 5-point answer scale format ranging from 1 = “never” to 5 = very 
often”. It asks the respondents to indicate how frequently they had 
experienced “negative treatment” by five groups of persons (faculty, 
staff, peers, patients and persons outside of the program) because 

of

(a) their ethnic background,

(b) their cultural background and

(c) their language proficiency (see Table 3). 

Depression was measured with the Center for Epidemiological 
Studies Depression Scale [25] (see Table 4) and subjective well-
being with Bradburn’s Affect Balance Scale (see Table 5) [26].

Table 3: Average responses (SD) related to negative treatment of in-state/out-of-state vs. international students.

How often have you experienced negative treatment because of your In & out-of-state International p

-ethnic background by your peers in the program? 1.25 1.72 <0.001

-ethnic background by faculty members? 1.33 1.77 <0.001

-ethnic background by staff members? 1.25 1.91 <0.001

-cultural background by your peers in the program? 1.23 1.62 <0.001

-cultural background by faculty members? 1.22 1.63 0.001

-cultural background by staff members? 1.12 1.55 <0.001

Negative treatment by peers, faculty and staff due to ethnic/cultural background Index 

(alpha = 0.930)
1.18 1.64 <0.001

How often have you experienced negative treatment because of your In & out-of-state International p

-ethnic background by patients? 1.48 1.99 <0.001

-ethnic background by persons outside of the program? 1.45 1.91 <0.001

-cultural background by patients? 1.27 1.76 <0.001

-cultural background by persons outside of the program? 1.36 1.69 0.004

Negative treatment by patients and others due to ethnic/cultural background Index (alpha = 0.904) 1.36 1.79 <0.001

How often have you experienced negative treatment  because of language fluency by In & out-of-state International p

-your peers in the program? 1.17 1.78 <0.001

-faculty members? 1.17 1.87 <0.001

-patients? 1.18 1.98 <0.001

-staff members? 1.14 1.76 <0.001

-persons outside of the program? 1.17 1.94 <0.001

Negative treatment because of language fluency Index (alpha = 0.961) 1.17 1.87 <0.001

Legend: 1 The answers ranged from 1 = never to 5 = very often

Table 4: In- and out-of-state vs. international residents’ average responses to the Subjective Well-being Scale.

During the past month, how often: In-& out-of-state residents International residents p

a. -did you look forward to doing things with other people? 3.64 3.36 0.029

b. -have you felt as though your life seemed empty? 2.14 2.52 0.019

c. -did you feel on top of the world? 2.68 2.43 0.049

d. -did you feel particularly excited or interested in something? 3.42 3.39 0.755

e. -have you felt proud or good about some things you did? 3.55 3.6 0.69

f. -have you felt cheerful, light-hearted? 3.5 3.24 0.042

g. -have you lived the kind of life you wanted to live? 3.28 3.13 0.292

h. -have you felt eager to tackle your daily tasks or make new decisions? 3.29 3.33 0.758

i. -have you felt you could easily handle or cope with any serious problem or major 
change in your life? 3.45 3.29 0.162

Well-being Index (Cronbach alpha = 0.873) 3.41 3.24 0.005

Legend:
1 The answers ranged from 1 = never, 2 = rarely, 3 = sometimes, 4 = often to 5 = very often.   

2 The Well-being Index was computed by averaging the responses to items a, c-i and the recoded responses to b.
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Table 5: Average responses to the Center for Epidemiological Studies Depression Scale by in- & out-of-state vs. international residents

How often did you feel this way during this past week? In & out-of-state residents International residents p

a. I felt depressed. 1.58 1.76 0.015

b. I felt that everything I did was an effort. 1.89 2.09 0.024

c. My sleep was restless. 1.91 2.16 0.01

d. I was happy. 2.52 2.3 0.006

e. I felt lonely. 1.55 1.87 <0.001

f. People were unfriendly with me. 1.34 1.47 0.092

g. I enjoyed life. 2.48 2.23 0.002

h. I did not feel like eating. My appetite was poor. 1.3 1.4 0.205

i. I felt sad. 1.59 1.73 0.086

j. I felt that people disliked me. 1.41 1.39 0.72

k. I could not get “going”. 1.56 1.57 0.944

Depression Index2 (Cronbach alpha = 0.872) 1.56 1.72 0.002

Legend:
1 Answers ranged from 1 = “hardly ever’, 2 = “some of the time” to 3 = “most of the time”.
2 The Depression Index was computed by averaging the responses to items a to c, e, f, h to k and the recoded responses to items d and g.

Statistical analyses: The data were downloaded from Qualtrics 
and imported into SPSS (Version 26). Descriptive statistics such as 
percentages and means were computed to provide an overview of 
the responses. Independent sample t-tests were used to compare 
the means of the two groups.

Four factor analyses were computed to determine the 
underlying factors of

(a) the dental environment-related stress items,

(b) perceived discrimination-related items,

(c) depression items and

(d) subjective well-being items (Extraction Method: Principle 
Component Analysis; Rotation Method: Varimax Rotation with 
Kaiser Normalization).

The factor analysis of the responses to the dental environment-
related stress items had a six factor solution. Table 2 shows which 
items loaded on each of the five factors. The inter-item consistency 
of all five sets of items was good with Cronbach alpha values all 
greater 0.70 [27]. The factor analysis with the responses to the 
experienced discrimination items had a three factor solution, 
Table 3 shows which items loaded on each of the three factors. The 
Cronbach alpha inter-item consistency coefficients showed that 
each of the three sets of items had excellent inter-item reliability, 
with alphas greater than 0.90 [27]. The responses to all items of 
the Subjective Well-being Scale loaded on one factor (see Table 4) 
(Cronbach alpha = 0.873); the responses to the CESD scale items 
also loaded on one factor (see Table 5) (Cronbach alpha = 0.872).

Indices were computed by averaging the responses to each 
group of items loading on one factor respectively. These indices 
were used when Pearson correlation coefficients were computed 
to determine the relationships between stress, well-being and 
depression. A statistical significance of p<0.05 was accepted for the 

group comparisons.

Results

Table 1 provides an overview of the background characteristics 
of the 142 in- and out-of-state vs. 94 international graduate dental 
students who participated in this research. Both groups came from 
graduate dental programs in a large number of different U.S. states 
(in- and out-of-state residents: N=27; international residents: 
N=35). About half of the international respondents came from 
the Middle East (51%), with others coming from countries in 
Asia (22%), South America (11%) and Europe (6%). The gender 
distribution of the respondents did not differ between the two 
groups, with slightly more international residents being female 
(57%) and slightly more of their U.S. peers being male (52%). Both 
groups were on average between 30 and 31 years old.

Concerning the educational background of the international 
students, the majority had a bachelor dental degree (BDS: 54%), 
while the absolute majority (96%) of the U.S. residents had a DDS 
or DMD degree. Residents in both groups attended nine different 
types of specialty programs and had about equal representations 
of students in years one to three of their program. While half of the 
U.S. residents financed their education with loans, only 28% of the 
international residents took out loans. International respondents 
were more likely to receive scholarships (42%) and pay from their 
savings (26%) than their U.S. peers (17% / 16%).

Twenty-eight of the 32 items of the RGDES-32 questionnaire 
were included in this study. A factor analysis (Extraction Method: 
Principle Component Analysis; Rotation Method: Varimax Rotation 
with Kaiser Normalization) showed that these items loaded on six 
factors (see Table 2). A comparison of the two groups’ mean indices 
for these six stress areas showed that international students had 
significantly more stress in five of the six stress domains than 
their U.S. peers. They reported that their stress due to a lack of 
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faculty and administrative support was between “somewhat” and 
“quite stressful”, while their peers reported a stress level closer 
to “somewhat stressful” (4-point scale with 1 = not at all, 2 = 
somewhat, 3 = quite to 4 = very stressful: 2.51vs. 2.19; p=0.046). 
The international residents reported more stress due to a lack of 
adequate staff in the clinics (2.73 vs. 2.35; p= 0.009), due to polices 
and regulations of the program (2.29 vs.2.04; p=0.006), due to 
obtaining adequate clinical experiences (2.34 vs. 2.03; p=0.022), 
and due to collaboration with part time faculty (1.82 vs. 1.59; p 
=0.041) than their U.S. peers. In comparison to the U.S. residents, 
they also reported more overall stress related to their work-related 
self-confidence (2.29 vs. 2.08; p=0.027), their work-life balance 
(2.51 vs. 2.19; p=0.005), their program requirements (2.21 vs.2.02; 
p=0.046) and their social interactions (1.97 vs. 1.76; p=0.014). 
Analyzing which significant differences were found for specific 
items in each of these groups of items can be quite informative.

Table 2 also shows that the two resident groups did not differ 
significantly in their mean stress related to Factor 6: “Stress related 
to finances/future” Index (2.48 vs. 2.39; p=0.471). While both 
groups were somewhat to quite stressed by financial issues (2.60 
vs. 2.71; p=0.422), international residents were more stressed 
by being insecure about their professional future (2.36 vs. 2.07; 
p=0.039) than in- and out-of-state students.

Table 3 provides an overview of the average responses related 
to how frequently international vs. in- and out-of-state dental 
residents experienced negative treatment due to their ethnic or 
cultural background or their language fluency. The 15 items of this 
scale loaded on three factors. The first factor can be described as 
the frequency of being treated negatively due to one’s ethnic and 
cultural background by peers, faculty and staff members. While the 

mean responses of the in- and out-of-state residents were close to 
an answer of “never”, the international residents’ mean responses 
were consistently higher, both for the overall index response 
(5-point scale with 1=never: 1.18 vs. 1.64; p<0.001) as well as for 
each of the six specific items loading on this factor.

The same pattern of results was found for the responses to the 
items loading on the second and third factor. The average responses 
to an index concerned with the “Frequency of being negatively 
treated by patients and persons outside of the program” (1.36 vs. 
1.79; p<0.001) (= Factor 2) and to an index concerned with the 
“Frequency of negative treatment by all five groups of persons” 
(1.17 vs. 1.87; p<0.001) (= Factor 3) showed that while these 
responses were overall quite infrequent, international residents 
were exposed to them significantly more frequently than in- and 
out-of-state residents.

Two variables were considered as potentially being affected 
by stress and by discrimination, namely subjective well-being (see 
Table 4) and depression (see Table 5). In- and out-of-state residents 
had overall a significantly more positive mean subjective well-being 
than international residents (5-point scales with 1= most negative 
response: 3.41 vs. 3.24; p=0.005). Specifically, international 
respondents were less frequently looking forward to doing things 
with other people (3.36 vs. 3.64; p=0.029), and felt more frequently 
that their life seemed empty (2.52 vs. 2.14; p=0.019) than their U.S. 
peers.

Concerning the depression related responses, Table 5 shows 
that international residents had higher mean depression scores 
than their peers (3-point scale with 1= most positive response: 1.72 
vs. 1.56; p=0.002).
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Table 6 provides an overview of the relationship between 
stress and experienced discrimination on one hand and average 
well-being and depression scores on the other hand. Because the 
number of significance tests in this table was high, a Bonferroni 
correction was used and only p-values <0.001 will be considered 
[28]. Pearson correlation coefficients showed that the in- and out-
of-state residents’ depression scores correlated with each of the 

six graduate dental environmental stress indices and that their 
subjective well-being index correlate with all but one of these six 
stress indices. However, their experienced discrimination indices 
did not correlate with their subjective well-being index and only 
the experienced ethnic and cultural discrimination by patients and 
persons outside of the program correlated with their depression 
scores.

Table 6: Correlations between mean stress and experienced discrimination scores and mean well-being and depression scores

Stress indices1

Average well-being Score2 Average depression score3

In & out-of-state residents International residents In- & out- of-state 
residents

International 
residents

Faculty and administrative support Index
-0.374

***

-0.33

***

0.48

***

0.49

***

Stress about work related self-confidence Index
-0.41

***

-0.35

***

0.51

***

0.47

***

Work-life balance stress Index
-0.47

***
-0.30

0.57

***

0.41

***

Stress related to program requirements Index -0.26 -0.32
0.32

***

0.43

***

Stress related to social interactions Index
-0.32

***
-0.08

0.46

***

0.37

***

Stress related to finances/future Index
-0.34

***

-0.37

***

0.37

***
0.29

Experienced discrimination Indices5: Nega-
tive treatment

Average well-being score Average depression score

In- & out-of-state residents International residents In- & out- of-state 
residents

International 
residents

-by peers, faculty and staff due to ethnic/cultur-
al background Index -0.14 -0.07 0.23

0.41

***

-by patients and others due to ethnic/cultural 
background Index -0.23 -0.1

0.34

***
0.26

-because of lack of language fluency Index -0.09 0.03 0.09 0.27

Legend: Note: *** = p<0.001
1 See Table 2 for the items used to create the “Stress” Indices.
2 See Table 4 for the items used to create the “Well-being” Index.
3 See Table 5 for the items used to create the “Depression” Index.
4 Due to the large number of significance tests, a Bonferroni correction was used and only correlations with p-values <0.001 were considered. (see 
Shaffer JP. Multiple hypothesis testing. Ann Rev Psychol 1995;46:561-84.)

5 See Table 3 for the items used to create the “Experienced discrimination” Indices.

The international residents’ subjective well-being scores 
correlated with three of the six stress indicators and none of the 
three indicators of experienced discrimination. The more stress 
they had related to lack of faculty and administrative support (r=-
0.37; p<0.001)), work-related self-confidence (r=-0.35; p<0.001) 
and financial/future concerns (r=-0.37; p<0.001), the less positive 
was their subjective well-being.

However, five of the six environmental stress indices correlated 
with the international students’ mean depression scores. In 
addition, the more frequently they had experienced negative 

treatment by peers, faculty and staff members, the higher their 
depression scores were (r=0.41; p<0.001).

Discussion

In June 2019, the Health Policy Institute of the American Dental 
Association published the report “2018-19 Survey of Advanced 
Dental Education” [29]. Table 4 of this report shows that in the 
academic year 2018-19 when these data were collected, 7,318 
residents were enrolled in these programs, with 440 (6%) being 
nonresident aliens. Receiving responses from 94 international 
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residents would indicate a 21.34% response rate for the 
international resident group. Such a response rate to a web-based 
survey is substantial [30]. While the response rate of the in- and 
out-of-state residents is considerably lower, its sample size is 
sufficient to conduct the comparisons of interest between these two 
groups. In addition, the fact that these residents represented nine 
different types of dental graduate programs and that they came 
from all years of these graduate programs is encouraging as well. 
In conclusion, the numbers and types of respondents in this quasi-
experimental study allowed exploring the hypotheses of interest.

The first construct of interest was stress related to the 
graduate dental education environment. The data showed that-as 
predicted-international residents in U.S. graduate dental programs 
reported on average more stress in five of the six content areas 
in the academic stress domain compared to their in- and out-of-
state peers. Specifically, the first area was stress related to a lack 
of faculty and administrative support. International students had 
more stress due to a lack of adequate staff in the clinics, because of 
program polices and regulations, due to concerns about obtaining 
adequate clinical experiences and due to problems in collaboration 
with part-time clinical faculty. These findings are supported by 
results from research with graduate students in other countries 
who also reported stress due to administrative issues and clinical 
and staff concerns [3, 5-7]. The international residents also 
reported significantly more stress due to their self-confidence 
related to work than their U.S. peers. Again, findings from research 
concerning pre-doctoral dental students’ stress [1, 2] and stress of 
graduate dental students in other countries [3-7] are consistent 
with these concerns. In addition, they experienced more stress 
related to program requirements such as the amount of assigned 
readings, difficulty of assigned readings and completing graduation 
requirements than their U.S. peers. This finding is also supported by 
other research such as the study by Shetty, et al. [7] who also found 
significant stress among students due to program requirements [7].

When interpreting these findings, one academic and one 
personal factor could potentially moderate these findings. The 
academic factor is concerned with the international students’ 
academic background prior to coming to the dental graduate 
program. One could argue that the 54% of the international residents 
with a Bachelor of Dental Science (BDS) degree might experience 
more stress than the 46% who enrolled with a DDS/DMD or MS 
degree in a dental graduate program. However, comparisons of the 
average stress and perceived discrimination indices as well as the 
average well-being and depression scores showed that these two 
groups of international residents did not differ significantly in any 
of these indices. A personal moderating factor could be whether 
these international residents came with vs. without their families 
to the U.S. The data showed that 57 international residents lived 
alone and 35 with their families. One could argue that residents 
living with their families might have the social support at home 
that helps them to cope better with stress. However, comparisons 
of the average stress, perceived discrimination, well-being and 
depression indices showed that the two groups did not differ 
significantly in any of these indices. The findings that neither the 
international residents’ academic background nor their personal 

living situations made a difference in the degree to which these 
students reported stress and experienced discrimination is quite 
relevant because it underlines the power of being an international 
resident in these students’ lives.

In summary, these findings clearly showed that international 
residents indeed do experience more stress due to their graduate 
dental school environment than their peers. These results are 
supported by findings from studies with dental students in the 
U.S. and with graduate students in other countries. However, the 
true value of these findings lies in the fact that they allow concrete 
insights into which specific aspects of the graduate dental education 
environments are specifically stressful for international students 
and should be addressed. Gaining a better understanding of these 
aspects can guide efforts for educational interventions aimed at 
optimizing the environment to allow the best possible educational 
outcomes and/or to support international students in coping 
with these challenges. For example, having specific orientation 
sessions for international dental residents when they arrive on 
campus that support them with their administrative requirements, 
help them understand cross-cultural communication differences 
in verbal and nonverbal communications and cultural norms 
related to interactions between male and female dentists and 
patients and patients from different economic, racial/ethnic and 
LGBTQ+ backgrounds could contribute to avoiding cross-0cultural 
communication breakdowns. In addition, providing faculty 
development workshops about the role of cultural differences in 
instructor-resident and patient-provider interactions could also be 
quite beneficial.

The second type of stress was concerned with the frequencies 
of negative treatment by peers, faculty, staff, patients and persons 
from outside the program due to ethnic and cultural background 
and language characteristics. The finding that international 
students consistently reported more frequent negative treatment 
by all groups deserves attention not only because it is unethical, 
but also because previous research showed the negative effect of 
being discriminated on academic achievement and grades [31, 32]. 
Developing educational interventions for faculty and staff members 
to educate them about how to avoid cross cultural communication 
break downs and offer an inclusive teaching environment could 
be an important way to improve the situation for international 
residents as well as for residents from underrepresented minority 
backgrounds or other stigmatized groups [33].

This study was a first step in exploring the international 
residents’ stress-related experiences. The two types of stress 
considered in this study were included because they appeared to be 
uniquely relevant for international dental residents. Their impact 
on these residents’ lives might be far reaching. In addition, this study 
also focused on two potential outcomes, namely how this stress 
affects the students’ quality of life/subjective well-being and their 
mental health, specifically depression. The results showed that the 
international students had lower subjective-well-being than in- and 
out-of-state residents and higher depression scores. These findings 
need to be discussed in the context of research related to the level 
of depression among dental students. For example, research with 
dental students in Australia [34] showed that dental students 
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had higher levels of depression, anxiety or stress than the general 
population. Gaining a better understanding of the interplay of stress 
and depression in this context is important. Specifically, the finding 
that more frequent negative treatment by peers, staff and faculty 
due to the international students’ ethnic and cultural background 
correlated with higher depression scores deserves attention. 
Having students from diverse backgrounds in an educational 
setting that educates future health care providers provides 
excellent opportunities for developing interpersonal skills related 
to communicating with patients and their families from diverse 
backgrounds. Integrating educational interventions into graduate 
dental program curricula concerning cross-cultural communication 
could not only support international residents’ acculturation, but 
could also increase graduates cultural competency in relation to 
communicating with patients and providing culturally appropriate 
care.

Limitations: This study has several limitations. First, concerning 
the data collection, it is possible that the name of the first author 
who recruited graduate students into this study motivated students 
from his national background or area of the world to be more 
likely to respond to this survey. Future research should avoid such 
a potential bias. Second, while the sample size was sufficient to 
compare the responses of the two groups, it was too small to do 
subgroup analyses such as to compare the responses of students 
from Middle Eastern countries with those of students from other 
parts of the world. Future research should find ways to increase 
the sample size to allow subgroup analyses. Third, one interesting 
question could be if the term stress might be interpreted equally 
b\y Native and Non-native English speakers. Offering the surveys in 
the international residents’ native language in future studies could 
provide insights into this question. Fourth, while the size of the 
correlations was substantial for social science research, one might 
argue that some significant differences were not of a substantial 
size. However, it seems important to understand in which content 
areas efforts are needed to level the playing field for international 
and domestic residents-even if the differences are small. Finally, 
the potential consequences of stress studied in this research were 
subjective well-being and depression. Other outcomes such as the 
ways that stress might affect international residents’ academic and 
clinical performance should be explored in future research. This was 
the first study of stress in international graduate dental students in 
the U.S. and we hope that research will continue to investigate this 
topic to allow gaining a better understanding of the ways dental 
graduate programs in the U.S. could be changed to provide a more 
optimal learning environment for all students.

Conclusion

Based on these findings, it can be concluded that international 
residents in dental graduate programs in the U.S. indeed experience 
significantly more stress related to the graduate dental environment 
than their in- and out-of-state peers. The results allow analyzing 
the specific stressors in this context and thus provide a basis for 
designing educational and administrative interventions aimed at 
reducing stress for these students. 

In addition, it can be concluded that international residents 
more frequently experience negative treatment by their peers, 
faculty and staff members as well as by patients and persons 
outside of the programs due to their ethnic and cultural background 
and their language skills than their U.S. peers. This finding should 
alert program administrators to develop faculty and staff training 
to increase cultural competency and to decrease communication 
breakdowns between international residents and their supervising 
faculty members and supporting staff members.

The findings also show that international residents’ quality 
of life/subjective well-being and their mental health, specifically 
their depression scores, were significantly less positive than those 
of their peers. Association between graduate dental environment 
stress and well-being as well as depression show the importance of 
gaining a better understanding of how to improve environmental 
factors that can prevent residents from living up to their potential 
and having the best possible educational experiences as guests in 
the U.S.
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