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Purpose: Challenges ushered by the COVID-19 pandemic led to an increased focus on the mental well-being of the healthcare
workforce. Despite the important contribution non-clinician biomedical researchers make to the mission of academic medical centers,
the well-being of this unique population remains understudied in the United States. The purpose of this study was to examine the
individual and organizational correlates of distress among non-clinician biomedical researchers.

Methods: A survey was delivered to employees of a large academic medical center in the southeastern United States, including non-
clinician biomedical researchers. Participants were asked to assess their own well-being using the validated Well-Being Index (WBI)
tool, resilience, work and nonwork-related stressors and demographic descriptors. Descriptive statistics and bivariate analyses were
conducted, and binary logistic regression was used to examine predictors of increased odds of overall distress.

Results: Nearly 44% of surveyed non-clinician biomedical researchers met the threshold for high distress which indicates an
increased risk of suicidal ideation, turnover intention, and burnout. The major correlates of distress were at the organizational level,
including perceived organizational support (OR 0.79, 95% CI 0.70-0.90), heavy workload and long hours (OR 3.25, 95% CI 1.53—
6.88), inability or lack of support to take time off (OR 2.80, 95% CI 1.03—7.66) and conflict with supervisor (OR 5.03, 95% CI 1.13—
22.1). While lower individual resilience (OR 0.69, 95% CI 0.54-0.88) was statistically significantly associated with greater distress, it
accounted for less than 10% of the overall variance when controlling for other work-related factors.

Conclusion: These findings suggest that developing organizational interventions that address institutional support for non-clinician
biomedical researchers within academic medical centers represents an important opportunity to reduce distress within this population.
While emphasizing individual resiliency as an important in the pursuit of well-being, it is also the responsibility of the organization to
create and foster an environment in which employees can access their own resilience.
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Introduction
Numerous studies examine physician and physician scientist burnout and well-being, with a substantial increase in
investigations prompted by the stress posed by the COVID-19 pandemic.' !> While there have been a few pre-COVID

perspectives and commentaries about well-being and burnout amongst non-clinician biomedical scientists,'**

this topic
remains sparsely explored through original, empirical investigation. Furthermore, the experiences of distress and burnout
for researchers are likely to have been altered by the conditions of the pandemic, as noted across arrange of disciplines

within healthcare.?®
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For the purposes of this study, we adopted the definition of biomedical researchers as those who conduct research
with the potential to improve human health within any field related or adjacent to medicine and biology."** This
research has built the foundation for modern medicine and is closely intertwined with education and clinical care to
produce the highest quality patient care possible.”* Although non-clinician biomedical researchers traditionally play little
to no role in direct patient interaction, reports indicate a considerable beneficial and measurable impact of research
activity on patient care and healthcare performance in medical centers.”*2® Though integral to the academic medical
center, these researchers are largely absent in current research and discussion about the well-being of healthcare
employees, attributed at least in part due to their unique role in this setting and within the mission of the academic
medical center.”

Prior to the COVID-19 pandemic, the literature pointed to numerous factors that were suggested to drive stress and
burnout in biomedical researchers. One such study from the United Kingdom (UK) captured a wide array of researchers
at all training levels, both in and outside of academia. Results indicated grim perspectives on the sustainability of well-
being in the work environment, citing long working hours, insufficient career flexibility, and job insecurity.”” A similar
UK study of academic researchers indicated unsupportive environments and negative work culture as additional factors
contributing to high levels of stress in this population, which ultimately contribute to burnout and depression.'”*’
Concerningly, researcher burnout has been found to be comparable to that of healthcare workers, with considerable risk
of already experiencing or acquiring a mental health disorder.”® Similar results were demonstrated in trainees®® indicating
impacts throughout the research pipeline. This was corroborated by a recent global study of doctoral students, where
themes of stress, long working hours, anxiety, and depression were found.'”

The pressures research-intensive academic medical centers have faced during the pandemic are likely to have resulted
in increased stress throughout the organization, highlighting the need to understand the correlates and predictors of
distress in non-clinician biomedical researchers. Consideration must be given to the organizational, team, and individual
factors that ultimately contribute to well-being of these individuals in research-intensive medical centers. Understanding
the unique correlates and degree of distress in biomedical researchers is important for organizations to comprehend. The
status of research output is critical to medical center reputation and biomedical research faculty, trainees, and lab
personnel are important contributors to this aim.?’>° Therefore, the well-being of those individuals is a critical
consideration for the security of institutional research reputation and prestige, as well as the advancement of science
to improve human health.

The minimal extant literature on the well-being of biomedical researchers in the United States (US) fails to address
organizational drivers of distress among US biomedical scientists as they have been done in other geographic locations or
focuses solely on trainees. Therefore, the aim of this study was to address this knowledge gap by assessing the correlates
of distress using validated instruments in non-clinician biomedical researchers, a vastly understudied population of

individuals, within an academic medical center in the US.

Materials and Methods
Study Design and Data Collection

We collected data using a cross-sectional, anonymous semi-structured survey that was administered to 6276 employees
via email at a large medical center in the southeastern US. Data collection was conducted from June 7 to July 30, 2021
through an internet-based design using Qualtrics (Seattle, Washington). The distributed survey collected information
from participants on self-reported distress, individual resilience, work and non-work-related stressors, organizational-
level factors, and overall well-being. The survey has been validated and previously used to understand well-being across
the entire healthcare team.”® Participants were informed about the anonymous, confidential nature of the survey as well
as the minimal risks associated therein.

Participants were informed of the minimal risks associated with survey completion, limited to possible psychological
distress from questions related to stressors. Participants were informed of the voluntary nature of the survey, as well as
survey anonymity and confidentiality. Participants were required to consent to participate before beginning the survey. If
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they declined, they were automatically exited from the survey. The surveying organization’s Institutional Review Board
reviewed and approved the study protocol.

Study Participants

The survey was sent to 6276 employees across various job roles including physician, clinical support staff, administration
and management, and nurses. At the surveyed institution, 777 of all employees were classified as non-clinical researcher/
scientist or lab personnel at the time of survey. A total of 2890 employees responded (46% response rate), and 325
(41.8% response rate) selected to role of “Non-Clinical Researcher/Scientist” or “Lab personnel.” Of the 325 “Non-
Clinical Researcher/Scientist” or “Lab personnel” respondents, 3 participants self-identified as working in
Administration/Management and 36 participants self-identified as working in Pathology or Hospital Laboratories.
These 39 cases were omitted, as this study aimed to identify stressors in individuals working in traditional research-
intensive roles. An additional 41 cases were omitted using list-wise deletion due to missing information resulting in
a final analytic sample of non-clinician biomedical researchers of 245 (31.5%).

Dependent Variables

Data were collected concerning work- and nonwork-related stressors, and well-being. Well-being was measured using the
9-item Well-Being Index (WBI) tool that has been previously validated and used to capture levels of distress in the
surveyed population.®’ >* Scores derived from the WBI range from —2 to 9, with higher scores indicating higher distress.
In the general population, scores greater than or equal to 2 are indicative of “high distress.” For the purpose of this study,
WBI scores were recoded into a binary outcome. Scores greater than or equal to 2 were given the designation of 1
representing “high distress”, while scores lower than 2 received a value of 0.

Independent Variables

Work-Related Factors

A modified 8-item Perceived Organizational Support measure® was utilized in this study, as previously described.?’
Briefly, a 3-question adaptation of the Perceived Organizational Support scale was used to assess participants’ perception
of their organization’s interest in their satisfaction, well-being, and extra efforts and contributions. Scores derived from
this scale range from 3 to 15.

Moral distress was evaluated using a single-item measure,*® as previously described.?’ Participants were asked the
frequency at which they experienced moral distress, such as feeling as though they could not do the right thing or were
unsure of what the right thing was on a 5-point Likert scale, with 5 indicating “almost every work day”, 4 “A few times
a week”, 3 “Once a week”, 2 “A few times per month”, 1 “A few times or less”, and 0 “None.”

Participants were also asked to identify their major work-related stressors, such as rapid change in workflows or
policies, inability or lack of support to take time off, conflict with colleagues, conflict with supervisor/leader,
feeling mistreated by other employees at work, and increased responsibilities or job demands. Cases that indicated
presence of a major work-related stressor were given the designation of 1, while those that did not receive a value
of 0.

Nonwork-Related Factors

Participant resilience was measured using the previously described 2-item Connor-Davidson Resilience Scale (CD-RISC2).*’
Scores from this scale range from 0 (not at all resilient) to 8 (highest resilience) and mean CD-RISC2 score for the general US
adult population is 6.91. Participants were asked to identify their major nonwork-related stressors, ranging from childcare and
social isolation to personal COVID-19 infection and politics.

Surveyed participants were prompted to provide information regarding gender and race. Due to sample size, gender
was collapsed into three categories: Male, Female or Sexual Minority (which included those indicating “Non-Binary or
Self-Describe”), and Prefer not to answer. Likewise, race was collapsed into three categories: White, Non-white, and
Prefer not to answer.

Journal of Multidisciplinary Healthcare 2023:16 https: 335

Dove:


https://www.dovepress.com
https://www.dovepress.com

Boitet et al Dove

Analytic Strategy

The data were analyzed using State SE 17.0 for Mac (Stata Corp., College Station, Texas). WBI distress, perceived
organizational support, and CD-RISC2 scores were calculated and expressed as mean with standard deviation. Work-
related stressors were expressed as frequency of indicating presence of the stressor. Moral distress was expressed as mean
with standard deviation. Bivariate logistic regression was used to determine the association between the outcome variable
(distress) and all numeric predictors. Chi-squared and Fisher’s Exact tests were conducted as appropriate to determine the
association between the outcome variable and all categorical predictors. A multivariable binary logistic regression
analysis with robust estimators was used to predict the odds of high distress when considering individual and organiza-
tional level factors in our sample population. To identify the relative contribution of each variable to the variance in
distress in our sample, dominance analysis was performed.

Results

Participant Descriptives

The majority of the sample identified as White (n = 133; 54.3%), whereas 80 (32.7%) identified as other races and 32
(13.1%) preferred not to answer. Due to low numbers in each of the race categories, other races are represented here as
“Non-White.” Approximately three-quarters of participants identified as Female or Sexual Minority (n = 150; 62.2%),
with 73 (29.8%) identifying as Male and 22 (9%) who preferred not to answer.

Descriptive Analysis

Table 1 describes each variable by mean, standard deviation, percentage, and whether the variation in the selected
predictors was significantly associated with distress in this sample of non-clinician biomedical researchers. Nearly half
(43.67%) of the sample exhibited high distress scores (WBI > 2) at the time of survey collection. In the bivariate analysis,
heavy workload or long hours (30.6%, p < 0.001), inability or lack of support to take time off (14.7%, p < 0.001), conflict
with colleagues (11.4%, p< 0.05), and conflict with supervisor (10.2%, p < 0.001) as major stressors were significantly
associated with high WBI distress. Additionally, lower perceived organizational support scores were significantly

Table | Sample Characteristics of Non-Clinician Biomedical Researchers from a Southeastern Academic
Medical Center from June to July 2021 (n = 245)

M (SD) % p*
Distress (WBI Score 2 2) 0.44 (0.50) 43.67
Perceived Organizational Support (3—15)° 9.73 (2.89) 0.000%#*
Heavy workload or long hours as a major stressor® 0.31 (0.46) 30.61 0.000%**
Inability or lack of support to take time off as a major stressor® 0.15 (0.35) 14.69 0.000%**
Conflict with colleagues as a major stressor® 0.11 (0.32) 11.43 0.019%
Conflict with supervisor as a major stressor® 0.10 (0.30) 10.20 0.000%**
Resilience (0-8)° 6.42 (1.30) 0.00 ¥
Moral Distress Frequency (1-5) 0.70 (1.04) 0.000%#*
Gender® 0.128
Male 29.80
Female or Sexual Minority 62.22
Prefer not to answer 8.98
Race® 0.201
White 5429
Non-White 32.65
Prefer not to answer 13.06

Notes: “Significance of Logistic regression, Chi-squared Test, or Fisher’s Exact Test, determining the association between distress and the
predicting variable. "Logistic Regression. “Chi-squared test. “Fisher’s Exact test. * <0.05, ** <0.01, *** <0.001.

Abbreviations: M, mean; SD, standard deviation; %, percent of participants who responded “Yes”; WBI, Well-Being Index Distress Score
(score ranges from —2 to 9).
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associated with distress (p < 0.001). On an individual level, resiliency (p = 0.001) and moral distress frequency at work
(p < 0.001) were significantly associated with high WBI distress.

Multivariate Regression

Table 2 presents results from multivariate logistic regression analyses predicting the odds of experiencing high distress in
biomedical researchers. Odds ratios (OR) and robust standard errors (SE) are shown. In our sample, work-related
stressors that were associated with increased odds of high WBI distress scores included heavy workload or long hours
(OR = 3.25, p = 0.002), the inability or lack of support to take time off (OR = 2.80, p = 0.045), and conflict with
supervisor (OR = 5.03, p = 0.033). Additionally, non-clinician biomedical researchers who felt more supported by their
organization exhibited lower odds of high WBI distress (OR = 0.79, p < 0.001). In terms of nonwork-related variables,
biomedical researchers with low resiliency scores had higher odds of distress (OR = 0.69, p = 0.003). No significant
findings were observed related to conflict with colleagues as a major stressor, moral distress, gender, or race.

Table 3 presents the results from the dominance analysis. The factors with the greatest level of contribution to the
overall variance in distress, ranked high to low, are depicted. Perceived organizational support (27.89%), heavy workload
or long hours (18.39%), and conflict with supervisor (13.08%) contributed most to the variance in high distress,
accounting for 59.4% of predicted variance, while inability or lack of support to take time off (12.86%) and resilience
(9.97%) explained a lesser portion of the variance. Non-significant predictors in our model contributing to overall
variance in distress included moral distress (11.11%), conflict with colleagues (3.54%), gender (2.92%), and race
(0.24%), non-significant predictors of distress in our sample, accounted for less than 7% of predicted variance.

Discussion

The purpose of this study was to evaluate the individual, team, and organizational level stressors of non-clinician
biomedical scientists in a US academic medical center. This work extends our previous research that examined similar
stressors for all members of the healthcare team.”® The prevalence of burnout between clinicians and biomedical
scientists was recently investigated but concluded that biomedical scientist burnout could not be assessed or addressed
in the same manner as those who work in clinical environments.> Therefore, non-clinician biomedical researchers were
exclusively investigated in this report. In the present analysis, we found that nearly 44% of non-clinician biomedical
researchers reported high distress. Previous literature indicates that high WBI distress scores correlate with poor quality
of life, burnout, and suicidality.>'*** To be fully understood, stressors that are correlated to distress were divided into

Table 2 Logistic Regression Analysis Predicting Odds of High Distress (WBI 2 2) for Non-
Clinician Biomedical Researchers (n = 245)

OR (SE) 95% CI P

Perceived Organizational Support (3—15) 0.79 (0.05) | 0.70-0.90 | 0.000%**
Heavy workload or long hours as a major stressor 325 (1.24) | 1.53-6.88 | 0.002**
Inability or lack of support to take time off as a major stressor | 2.80 (1.44) | 1.03-7.66 0.045*
Conflict with colleagues as a major stressor 1.80 (0.97) | 0.63-5.16 0.271
Conflict with supervisor as a major stressor 5.03 (3.80) | I.13-22.1 0.033*
Resilience (0-8) 0.69 (0.09) | 0.54-0.88 | 0.003**
Moral Distress frequency (1-5) 1.39 (0.31) | 0.89-2.16 0.144
Gender (Ref = Male)

Female or Sexual Minority 1.46 (0.54) | 0.71-3.01 0.298

Prefer not to answer 2.65 (2.47) | 0.43-165 0.295
Race (Ref = White)

Non-White 0.76 (0.26) | 0.39-1.48 0.428

Prefer not to answer 1.01 (0.84) | 0.20-5.16 0.987

Note: *p<0.05, ** <0.01, *** <0.001.
Abbreviations: OR, odds ratio; SE, standard error; Ref, reference.
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Table 3 Contribution of Predictors to Overall Variance in Distress in Non-Clinician Biomedical
Researchers (WBI 2 2) (n = 245)

Standardized Ranking
Dominance Statistic
Perceived Organizational Support 0.2789 |
Heavy workload or long hours as a major stressor 0.1839 2
Conflict with supervisor as a major stressor 0.1308 3
Inability or lack of support to take time off as a major stressor 0.1286 4
Moral Distress 0.1111 5
Resilience 0.0997 6
Conflict with colleagues 0.0354 7
Gender 0.0292 8
Race 0.0024 9

those that are work-related and those that originate outside of work for the purposes of the discussion. Interestingly, likely
due to the unique job role of the non-clinician biomedical researcher, the correlates of distress were distinct from
previously analyzed healthcare workers.?® This elucidates an opportunity for the organization to implement tailored
interventions that address correlates of distress in non-clinician biomedical researchers, separate to those that address the
entire healthcare team.

Work-Related Factors

Multivariate analysis identified perceived organizational support as significantly associated with high distress after
controlling for other factors. This important indicator also accounted for the greatest portion of the variance in distress
in our sample. We found that individuals who have a higher sense of organizational support were less likely to be
distressed, emphasizing the need to consider the unique needs and experiences of non-clinician researchers within the
academic medical center setting. It is imperative that organizations consider the impact of biomedical research in the
academic medical center, especially when approaching communication, inclusion in decision-making, and operational
decisions. In fact, Girod et al cited that attrition of non-clinical faculty from academic medical centers was driven by lack
of support, alongside not feeling valued or recognized in the work setting, lack of infrastructural support for scientific
work, and lack of opportunity for advancement to leadership positions.* Another study similarly reported that low
institutional support was one of the main drivers of intent to leave academia.*® Importantly, perceived organizational
support is positively correlated with employee well-being and includes support from leaders and the extent to which the
organization values employee contribution.*'*?

Heavy workload or long work hours as a major stressor accounted the second greatest portion of variance in distress
and were significantly associated with this outcome. The perception of heavy workload and the obligation to work long
hours have long existed in academic research. This perception is historically driven by the pressure to produce high
impact research, acquire funding to support research, and require administrative and teaching duties. Another factor
driving a culture that celebrates heavy workloads and long working hours is acquisition of a faculty position or
tenure.'®'®'” One study showed that biomedical researchers, trained to design and conduct rigorous experiments,
were only spending 30% of their time on research-related activities, with the remaining 70% of tasks revolving around
supervision, administration, teaching, and funding.18 Of importance, the COVID-19 pandemic likely exacerbated the
perceived requirement to shoulder a heavy workload and work long hours due to disruptions in supply chain, access to
facilities and equipment, and research productivity. These factors in turn adversely affected the tenure clock, acquisition
of faculty positions, and research funding.*>**

While there is pressure from society and organizations to practice self-care and work—life balance, the reality of
a hypercompetitive work environment does not support such ideals.'**>*® This may also influence the significant
association of the inability or lack of support to take time off as a major stressor and distress, as researchers may not
feel they are able to take time away from their workload due to a productivity-oriented culture. A recent survey indicated
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that nearly 60% of American workers did not take advantage of their time off*’ and since 2020, the average workday
nearly extended by an hour,*® despite evidence highlighting the benefits of time away from work.**>® The specific
reasons behind why nearly 15% of our sampled biomedical researchers cited inability to take time off as a major stressor
remain to be explored.

Conflict with supervisor as a major stressor was also identified as a significant contributor to distress in biomedical
researchers and accounted for the third greatest portion of variance in this outcome. We hypothesize that this stressor
could originate from researcher interaction with administrative as well as research-oriented supervisors. Though studies
that focus on inter-workplace conflict within biomedical research are scant, previous reports have acknowledged the
contribution of conflict between researchers and administration to stress and low morale'” and negative effect on work
culture.?’ It has been suggested that there exists tension within academic centers, in which administration is prioritized
over faculty. This was described by data that showed that though professorial growth had expanded by 51%, the number
of administrators and staff had grown by 181%, creating the perception that organizational investment and priority was
taken away from teaching and research.’’*>* Studies also point to issues regarding perception of decision-making from
leadership and lack of transparency and communication therein.?” Within the research work setting, extant evidence
within the literature further suggests that power imbalances and top-down power dynamics exist and are associated with
discrimination, harassment, bullying, and isolation, especially when considering those in more junior positions.*”** In
fact, it has been suggested that the “publish or perish” reality may in part drive these negative power imbalances
throughout different roles within biomedical research, from trainees to senior faculty.”®>> Though conflict with super-
visor was identified as a major correlate of distress within this dataset, more investigation is required to fully understand
the precise nature of this major stressor within biomedical researchers in the academic medical center setting.

Nonwork-Related Factors

Our study identified a significant association between resiliency and distress in biomedical researchers, wherein
researchers with low resiliency scores have higher odds of distress. While the two variables were significantly associated,
resiliency accounted for less than 10% of the variance. This suggests that, while individual resiliency building practices
are important, organizational factors are more prevalent drivers of distress in non-clinician researchers. While mental
health is gaining traction in organizations as a priority for maintaining wellness in employees, the emphasis has mainly
been on providing resources for employees to manage their own well-being by way of self-assessments, meditation,
yoga, and training.’® Though being resilient is undeniably important in stressful work environments, recent articles note
that the push for employees to refine resiliency skills disregards organizational issues that contribute to employee stress.’
Furthermore, these skills are shown to treat symptoms of distress and burnout instead of resolving the cause.’®>’ In fact,
employee burnout serves as a significant indicator that the organization requires systematic change.®® Individual-level
solutions for employee health and satisfaction are less likely to be sustainable compared to those on an organizational
level®' and result in costly consequences, such as resignation and employee attrition.®® Importantly, studies suggest that
building resilience is not only an individual-level responsibility but also the responsibility of the organization.>®3%:63-64

There has been success in the recruitment of underrepresented minorities into biomedical research training programs
in recent years; however, these increased numbers are not reflected in the number of underrepresented minorities who
hold faculty positions or NIH-funding.*>®® One explanation for this is increased workplace stress and burnout in this
population of researchers.®®’ In our study, we did not identify any significant differences in gender or race as they relate
to distress. While these findings do not necessarily suggest that no differences exist in the general population, it could be
postulated that the organizational factors driving distress have significant impact on all individuals.

There are several limitations to note in this study. The cross-sectional nature of this study limits our ability to investigate
cause-and-effect between the outcome and predictors. It also remains unclear whether individuals who are more or less
distressed are more likely to participate in an optional survey on well-being. Of note, in our initial data exploration, we
investigated the inclusion of physician-scientists within this analysis due to their participation in research as part of their job
role. We determined that, due to their dual role in patient care and research, it was best to investigate biomedical researchers
and physician scientists separately. Therefore, physician-scientists were excluded from this analysis and will be subjects of
future studies. Specific job roles within the non-clinician biomedical researcher category, such as faculty or trainee, were not
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captured and we were also limited in our sample size, though robust estimators were utilized in our analysis. We postulate
that a portion of this small sample size may be attributed to observed levels of perceived organizational support of non-
clinician biomedical researchers within the academic medical center. Though some variables did not reach statistical
significance, we must not discount their importance in creating sustainable work environments for non-clinician researchers.
We also note the limitations associated with the surveyed population originating from a single institution, nonresponse bias,
and their effects on the generalizability of the results. However, empirical studies of distress in biomedical researchers within
single organizations should not be overlooked or discredited, as they provide important insights into correlates of distress and
reduce the confounding variables when measuring across organizations such as macroenvironmental differences. Despite the
listed limitations, these findings contribute to a large evidence-based knowledge gap in the drivers of distress in this vastly
understudied population that exists within academic medical centers in the US.

Conclusion

The findings presented here indicate that nearly half of non-clinician biomedical researchers were in high distress at the
time of survey, indicating an increased risk of suicidal ideation, turnover intention, and burnout. Failure to address
organizational drivers of distress could also further weaken employee perceived organizational support, challenging the
notion that the organization cares about employee well-being and satisfaction at work.

The major correlates of distress in this population were at the organizational level, including perceived organizational
support, heavy workload, long hours, inability or lack of support to take time off, and conflict with supervisor. While
lower individual resilience was associated with greater distress, it accounted for less than 10% of the overall variance
when controlling for work-related factors. These findings demonstrate that greater emphasis should be placed on
developing organizational interventions that address institutional support for non-clinician biomedical researchers within
academic medical centers that take into consideration the nuances of the job role and unique dynamics that exist within
this population. While emphasizing resiliency as an important factor for success in research, it is also the responsibility of
the organization to create and foster an environment in which employees are able to access their own resilience.
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