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Abstract

Rationale: Burnout has been reported by graduate healthcare students during several phases of preprofessional education. The purpose of this study was to explore changes in levels of Doctor of Physical Therapy (DPT) student burnout and grit before and after clinical education. Additional aims included exploring how burnout and grit might differ based on student gender and over time and what relationships might exist between burnout and grit in this population.

Methods: All enrolled third year DPT students (n = 50) at a single physical therapist education program participated in this study. Participants were surveyed using the Maslach Burnout Inventory Human Services Survey and the 12-Item Grit Scale at the end of curricular Year 3 and at graduation after terminal clinical education experiences. Descriptive, exploratory, and comparative statistical methods were used.

Results: Male participants reported significantly decreased emotional exhaustion (EE) from Year 3 to graduation, p ≤ 0.0001. Overall, the cohort reported significantly decreased EE, F(1,48) = 12.35, p = 0.001, d = 0.44 and increased personal accomplishment, F(1,48) = 13.322, p = 0.001, d = 0.58 after terminal clinical experiences. The main effect of time on grit scores was also significant, p = 0.035. A moderate inverse relationship existed between student grit levels at Year 3 and EE levels at graduation, r = –0.447, p = 0.01.

Conclusions: Cohort burnout scores did not meet the Maslach Burnout Inventory criteria definition for burnout; mean EE and personal accomplishment subscale scores significantly changed over time. Male DPT students reported moderate levels of EE at the start of terminal clinical experiences that dropped significantly to low levels compared to female students. Student grit levels in this study were high compared to recent investigations of other DPT cohorts. Grit may have a protective effect against DPT students experiencing burnout.
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Burnout in healthcare providers has been associated with adverse patient outcomes, effects on the healthcare workforce, and increased cost to organizations and systems.1–3 Burnout has been described as a work-related syndrome with emotionally intense work demands exceeding one’s capacity or resources to manage them.1 Burnout has been negatively associated with safety-related quality of care.2,3 Burnout in healthcare providers and providers-in-training has been reported to exceed a prevalence of 50%.1 Burnout in graduate healthcare students has been well-documented.4,5

Burnout has the potential to impact student mental health and professional behaviors development.4,6 Burnout is commonly assessed using self-report instruments that evaluate constructs or factors, including perceived levels and frequency of emotional exhaustion (EE), depersonalization, personal accomplishment, and engagement.7,8 Several factors including increased stress, decreased support from the program/family/friends, progression to later years of training, and female gender (inconclusively) have also been found to be associated with graduate healthcare student burnout.4 Student physical therapists participating in clinical education have also described expectations for a dual identity as both a clinician and student.9

The impact of setting and work factors on the presence and degree of burnout has been studied in physical therapists and student physical therapists at both the undergraduate and graduate levels.5,10,11 In a 2018 cross-sectional study of one, two-campus physical therapist education program (PTEP), Williams et al. found that female Doctor of Physical Therapy (DPT) students reported higher levels of depression and anxiety compared with male students, and older students (>29 years old) reported higher levels of emotional distress and depression when compared with those DPT students <29 years old.5 Additionally, authors noted that students in the second year of the DPT program reported higher scores across a semester on depression, stress, and disengagement measures than students in didactic year one.5

Perseverance, grit, and resilience may be positive adaptations to adversity in healthcare providers and students.12 Grit has been investigated in several academic settings, and the study of grit in DPT and other health professional students is emerging.13–16 Grit is commonly measured using self-report instruments that assess perceived conscientiousness and an individual’s ability to maintain effort and interest over long periods of time despite setbacks.17 Grit research in healthcare providers and students has focused on the ability to foster grit or as a tool to assess non-cognitive applicant traits and predict attrition or success in education.14,15 Bliss and Jacobson reported a moderate correlation between grit in entry-level DPT students and cumulative undergraduate GPA scores.16 Richardson et al. also found a similar moderate correlation between grit and graduate DPT program cumulative GPA.18 In 2021, Huhn et al. reported no significant associations between grit and first-year DPT student GPA.19 The use of grit scores as a non-cognitive metric in the PTEP admissions process was investigated by Carp et al. who described applicant scores in a cohort study as high and moderately positively correlated (r = 0.553, p < 0.01) to final GPA in the program.20

DPT students have reported increasing levels of exhaustion and disengagement from coursework demands over an academic semester.5

Changes in burnout and grit in student physical therapists in the clinical education (vs. academic) setting and the relationships between the two constructs have yet to be fully explored. Although burnout has been studied over the course of a didactic academic semester in a PTEP, little is known about how longer time during clinical education might influence student responses.5 The concurrent coursework demands of a PTEP coupled with the role as a clinician increases demands, which may contribute to even greater levels of burnout during the final terminal clinical education experiences. In a separate study of medical students by Jumat et al., grit was reported to have a protective effect against experiencing burnout (odds ratio, 0.84; 95% CI, 0.74 to 0.96).22 Relationships between grit and burnout were explored by Cortez et al. in a longitudinal study of surgical physician residents, and surgeons with burnout had significantly lower grit scores than surgeons without burnout.21 EE was found to peak in the first and third clinical years of residency while feelings of personal accomplishment peaked in the third clinical year.21

The purpose of this study was to explore changes in levels of DPT student grit and burnout before and after their last consecutive (terminal) clinical education experiences. Given reported differences in anxiety, stress, and exhaustion between male and female DPT students, we speculated that significant gender differences may also exist in the exhaustion and depersonalization burnout domains at both time intervals.4–6 Studies describing grit in DPT students and how it might differ between men and women are limited.13–19 Therefore, additional objectives of this study included exploring how burnout and grit might differ based on student gender and over time. We also expected to find significant correlations between burnout and grit variables based on recent investigations.20,21

Methods

This was a prospective, longitudinal, repeated measures cohort study using survey measures with a single class year convenience sample of DPT students from the University of the Incarnate Word, a private PTEP located in the Southwest region of the United States. Students in the population of interest were enrolled in a 3-year, 8-semester onsite DPT program that used a problem-based learning (PBL) curricular model with 44 weeks of clinical education built into four clinical experiences. The first clinical education experience was a 6-week experience at the end of curricular year one (Semester 3); the second was an 8-week clinical experience at the end of Semester 5; students then finished the program with back-to-back third (16 weeks) and fourth (14 weeks) clinical experiences before graduation. Students were responsible for concurrent monthly online content and assignments throughout their terminal clinical education experiences and clinical education course.

Participants

All third year DPT students (n = 50) enrolled at the institution in 2016 were eligible for recruitment into this study. Students were recruited and invited to participate at the end of the sixth and final didactic semester of the program, curricular year 3 (Y3), right before clinical experiences 3–4 (terminal experiences). Participants were included in the study if they had signed an informed consent at matriculation into the program as part of the School of Physical Therapy’s blanket programmatic Institutional Review Board (IRB) approval titled, Learning Outcomes of a Problem Based Learning Doctor of Physical Therapy Program. Burnout and grit survey instruments were added to the programmatic teaching and learning IRB (#12-08-003) as an addendum and approved for use. At recruitment, participants were reminded that they could withdraw their programmatic informed consent at any time. No remuneration or incentives were provided as inducement for participation, and students were advised that their participation would not impact academic standing or relationships with faculty in any way.

Instruments

The Maslach Burnout Inventory-Human Services Survey (MBI-HSS) is the original and most widely used and validated version of the MBI, considered the gold standard for measuring dimensions of burnout in human service professionals including nurses, social workers, and mental health workers.7 The MBI assesses three domains of burnout including EE, depersonalization, and personal accomplishment and is available in survey versions adapted and validated for medical personnel (MBI-HSS(MP)), educators (MBI-ES), other workers/occupational groups with the general survey (MBI-GS), and students (MBI-GS(S)).7 Given our study’s aim to assess DPT student burnout before and after terminal clinical education experiences where the students’ primary role was that of preprofessional, we felt that the MBI-HSS version best supported our objectives and allowed for future generalizability and comparison.

The MBI is a 22-item Likert-scale survey. Participants rate statements of job-related feelings based on the intensity and frequency they experience them from 0 (Never) to 6 (Every day). The EE subscale assesses respondent feelings of exhaustion and being emotionally overextended by their work. The DP domain describes an unfeeling impersonal response toward the recipients of a respondent’s care, and PA measures respondent feelings of competence and success in their work.1,7 The MBI-HSS has acceptable internal consistency, Cronbach’s coefficient alpha = 0.83 for frequency and 0.84 for intensity and reliability for the whole instrument, 0.83 (frequency) and 0.84 (intensity) and subscales ranging from 0.57 to 0.89.7 The EE subscale includes nine questions for a range of 0–54 points, five items for depersonalization for 0–30 points, and eight items for personal accomplishment for 0–48 points. Conventional scoring indicates that each subscale is summed, reported separately, and designated as ‘low’ or ‘high’. An EE score of <17 is considered low and ≥27 is considered high. A depersonalization score <7 is considered low and ≥13 is high. Inversely, a personal accomplishment score of ≥39 is considered high and ≤31 is low. According to Maslach and Jackson, scores that are both >27 on the EE subscale and >13 on the depersonalization subscale represent burnout.7

The 12-item Grit Scale is a reliable, validated instrument that assesses passion and perseverance using a five-item Likert scale for a range of scores of 12–60.17 The sum of all measured items is then divided by 12 and reported for an average participant score ranging from 1 through 5 that interprets 1 as ‘not at all gritty’ and 5 as ‘very gritty’.17

Procedure

Pen and paper versions of the MBI-HSS and 12-Item Grit Scale were administered to the cohort in 2016 at the completion of Semester 6 (Year 3), which signaled the end of the didactic portion of the problem-based curriculum. Participant reported that gender (as male or female) data were also collected alongside age in a range of 10-year increments. Repeated measures were collected just prior to program graduation in 2017 after the completion of clinical education experiences 3–4. Deidentified data were scored by hand by research assistants, verified by investigators, and stored in an excel spreadsheet. Only participant profiles that were complete with survey participation at both timeframes were analyzed. Any missing survey item data at baseline, Year 3, were replaced with an average item score for that item/measure for that participant at that time frame. Any missing survey item data at the repeated measure were managed with a last observation carried forward strategy where the first measure/trial data for that participant scored item were used. Statistical analysis was conducted using SPSS v. 25, and results were reported and interpreted on the MBI individual subscales consistent with supporting literature.7,10,11

Data analysis included descriptive statistics and factorial, and split-plot analysis of variance (ANOVA) with time and gender factors. Pairwise comparisons of simple effects were calculated using syntax. The alpha level was set at 0.05 for all interaction and main effects interpretations. The simple effects alpha level was adjusted to divide by two and interpreted at 0.025 to account for the two pairwise comparisons. Pearson’s correlation coefficients were calculated between EE and depersonalization domain variables (that define burnout) and grit variables at both time periods with BCA bootstrapping applied in SPSS to get confidence interval ranges.

Results

Surveys were completed by 50 DPT students for a response rate of 100%. Participants were 46% male and 54% female with all between the ages of 23 and 27 years old. Data met assumptions for the use of parametric statistical analysis. Descriptive data for burnout and grit, broken up by gender and cohort at Year 3 and graduation, can be found in Table 1.


Table 1. Descriptive data: sample mean (χ), standard deviation (s), and minimum (Min) and maximum (Max) values at curricular Year 3 (Y3) and graduation (Grad) for Maslach Burnout Inventory-Human Services Survey (MBI-HSS) subscales: emotional exhaustion (EE), depersonalization (DP), personal accomplishment (PA); Duckworth 12-Item Grit Scale (Grit).


	Parameter
	Gender
	Year 3
	Graduation



	χ
Y3
	s
Y3
	Min
Y3
	Max
Y3
	χ
Grad
	s
Grad
	Min
Grad
	Max
Grad





	MBI-HSS Subscale-EE
	Male
	21.39
	11.86
	2.00
	42.00
	12.57
	7.84
	0.00
	26.00



	Female
	15.14
	9.96
	2.00
	38.00
	14.51
	9.35
	1.00
	36.00



	Cohort
	18.02
	11.21
	2.00
	42.00
	13.62
	8.65
	0.00
	36.00



	MBI-HSS Subscale-DP
	Male
	5.48
	3.68
	0.00
	14.00
	4.00
	3.74
	0.00
	13.00



	Female
	3.81
	4.88
	0.00
	24.00
	3.56
	3.52
	0.00
	14.00



	Cohort
	4.58
	4.40
	0.00
	24.00
	3.76
	3.59
	0.00
	14.00



	MBI-HSS Subscale-PA
	Male
	38.95
	5.82
	26.00
	48.00
	43.70
	3.97
	33.00
	48.00



	Female
	40.85
	6.18
	27.00
	48.00
	42.41
	4.73
	30.00
	48.00



	Cohort
	39.98
	6.02
	26.00
	48.00
	43.00
	4.40
	30.00
	48.00



	12-Item Grit Scale
	Male
	3.91
	.32
	3.25
	4.58
	4.03
	0.35
	2.83
	4.50



	Female
	3.92
	.37
	3.17
	6.67
	4.00
	0.41
	2.83
	4.92



	Cohort
	3.91
	.35
	3.17
	4.67
	4.02
	0.38
	2.83
	4.92





Emotional exhaustion

Split-plot factorial two-way analysis of variance (ANOVA) revealed a significant interaction effect between gender × time on EE scores, F(1,48) = 9.276, p = 0.004, see Fig. 1. Additional pairwise comparisons of simple effects indicated a significant effect of male gender on EE scores over time, χdiff = 8.83, p = ≤ 0.0001, d = 0.896; male scores significantly decreased from Year 3 to graduation. There were no significant differences between male and female student EE scores at each time frame: at Year 3, χdiff = 6.24, p = 0.049, d = 0.572, or at graduation, χdiff = 1.95, p = 0.432, d = 0.227. The main effect of gender on EE scores F(1,48) = 0.768, p = 0.385 was not significant. The main effect of time on cohort EE scores was significant, F(1,48) = 12.35, p = 0.001, d = 0.44, showing a significant decrease in exhaustion levels for the cohort overall from Year 3 to graduation.

Fig. 1. Emotional exhaustion over time; interaction effect, p = 0.004; confidence intervals represented with error bars.
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Depersonalization

There was a no significant interaction effect of gender × time on DP scores, F(1,48) = 0.817, p = 0.371. The main effects of time, F(1,48)=1.659, p = 0.204, and gender, F(1,48)=1.32, p = 0.256, were also not significant.

Personal accomplishment

Interaction effects of gender × time on PA scores, F(1,48) = 3.408, p = 0.07, were not significant. The main effect of time on cohort PA scores, however, was significant, F(1,48) = 13.322, p = 0.001, d = 0.58; the cohort reported significantly higher personal accomplishment scores at graduation compared to Year 3 measures. The main effect of gender on PA scores was not significant, F(1,48) = 0.062, p = 0.805.

Grit

There were no significant interaction effects for gender on levels of grit regardless of time, F(1,48) = 0.144, p = 0.706. The main effect of time was significant, F(1,48) = 4.69, p = 0.035, d = –0.28; the cohort reported significantly higher grit scores at graduation compared to Year 3; The main effect of gender on Grit scores was not significant, F(1,48) = 0.007, p = 0.935.

Relationships between burnout and grit

Correlations data for relationships between burnout and grit can be found in Table 2. A significant moderate inverse relationship existed between grit scores at Year 3 and EE scores at graduation, r = –0.447, p = 0.01, BCa bootstrap CI [–0.686, –0.215].


Table 2. Relationships between burnout and grit.


	Variable
	Grit Y3
	Grit Grad
	EE Y3
	DP Y3
	EE Grad
	DP Grad





	Grit Y3
	1.00
	0.570*** 
[0.342, 0.714]
	ns
	ns
	-0.447**
[-0.686, -215]
	-0.327* 
[-0.539, -0.23]



	Grit Grad
	
	1.00
	ns
	ns
	-0.528***
[-0.717, -258]
	-0.441**
[-0.654, -102]



	EE Y3
	
	
	1.00
	0.540***
[0.280, 0.730]
	0.492***
[0.276, 0.689]
	0.482***
[0.292, 0.647]



	DP Y3
	
	
	
	1.00
	ns
	0.309*
[-0.023, 0.567]



	EE Grad
	
	
	
	
	1.00
	0.685***
[0.505, 0.835]



	DP Grad
	
	
	
	
	
	1.00



	Curricular Year 3 (Y3) and graduation (Grad) for Maslach Burnout Inventory-Human Services Survey (MBI-HSS) subscales: emotional exhaustion (EE), depersonalization (DP); Duckworth 12-Item Grit Scale (Grit).

ns = not significant (p > 0.05), *p < 0.05, **p < 0.01, ***p < 0.001; BCa, bootstrap 95% CI reported in brackets.






Discussion

Findings from this study indicate that EE scores for male students in the cohort were moderate at the end of the Year 3 timeframe and significantly declined over time, p = 0.0001, d = 0.89. However, there were no significant differences between male and female scores on any of the burnout subscales or grit scores at either of the timeframes studied, though gender differences in EE at Year 3 were very close to significance, χdiff = 6.24, p = 0.049, d = 0.572. As a cohort, this group of DPT students did not meet MBI criteria definition for burnout at either time; mean EE and personal accomplishment subscale scores did significantly change over time, however. There were, as expected, significant inverse relationships between grit at Year 3 and burnout at graduation.

While not statistically significant, EE at the end of didactic coursework was higher in males than females, which is counter to the findings of Williams et al., indicating higher levels of stress and exhaustion in female year 1 students.5 Our study looked at students further along in the PTEP (third-year students), and outcomes seem consistent with Williams’ findings that second-year students reported being more stressed than their first-year counterparts.5

The results of our study showed a significant, moderate inverse relationship between grit and EE over time. Our cohort’s mean grit scores were higher (3.91) than that reported in recent pilot normative data of DPT students (3.78) and may be due to self-report instruments sensitivity to self-presentation and promotion.16,18,19,24 Even though the higher grit scores may have contributed to a stronger relationship in this small sample, our findings are consistent with other research suggesting a potential protective effect of grit on burnout.21

Students in this sample participated in 30 weeks of terminal clinical education. The Commission on Accreditation in Physical Therapy Education (CAPTE) reported from 2019 to 2020 data an average of 22 weeks reported in final terminal clinical education experiences.26 The impact of longer terminal experiences, where students are often away from their support network of the PTEP, family, and friends, on mental health and burnout is unknown. No known published studies have looked at the impact of physical therapy clinical education on professional (not academic) burnout in student physical therapists. It is unclear why male DPT students in this sample reported higher EE. Spataro et al. described female physicians as more likely to report EE and use maladaptive coping mechanisms like self-blame more often than their male counterparts, while Lopez-Lopez found that male gender positively correlated with burnout in mental health nurses.27,28 We speculate that the small sample size, the use of self-reported instruments, and underlying social/demographic factors not collected may have influenced outcomes. Future study with larger samples across a variety of PTEP lengths is indicated.

This study was conducted with a small single class sample of age-homogenous students enrolled in a PTEP that uses a problem-based curricular model that may limit generalizability. This study did not control for differences in clinical education experiences, including schedule, workload, setting, and clinical instructor support, for example, which are potential confounding variables that may impact a student physical therapist’s perceptions.9 A limited number of participant demographic variables were collected and analyzed. Additional demographic and programmatic data are needed to fully conceptualize the individual and work environmental factors predicting physical therapy student burnout.

Previous studies indicated relationships among gender, student loan debt, age, and other personal individual factors and rates of burnout in medical students.1 Correlation results in this study were significant, but effect sizes were low to moderate. Use of the MBI-HHS survey version instrument may not have appropriately described the burnout etiology participants experienced. Because third year DPT students in this study were responsible for both clinical practice schedules as well as online coursework, the different dimensions of academic burnout versus patient interaction burnout may have blurred results. Future study might consider using another version of the MBI (suited for medical professionals or students), a free OLBI version, or adapting a survey to appropriately capture the unique lived experience of the modern DPT student.

The timing of surveying students at baseline with questions geared toward constructs of work/professional burnout and grit before the start of clinical education may have confounded results. Additional data points may have been warranted to include participant baseline scores at the start of the program to appropriately represent a longitudinal design.

Conclusion

Male DPT students reported moderate levels of EE at the start of terminal clinical experiences that dropped significantly to low levels compared to female students. Student grit levels in this study were high compared to recent investigations of other DPT cohorts. There were significant inverse relationships between grit at the end of didactic training and burnout symptoms after clinical experiences, indicating a possible protective effect in DPT students.

Given the low correlation values, specific results for men, and single cohort design of this investigation, it appears that a broader study is needed to determine the nature of any relationship between grit and burnout and why men and women may be different. As a variety of PTEP delivery models and program lengths emerge, researchers can use burnout and grit screening tools geared toward specific time intervals and DPT student subpopulations to best understand the student experience during clinical education.
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