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Aim: To estimate the burden of parenting and caregiving duties among clinical microbiologists in
Germany and to identify workplace-related support systems and barriers to engaging in career-relevant
activities. Methods: A cross-sectional web-based survey was conducted. Participants were asked to answer
37 questions, of which 24 specifically addressed parenting and caregiving duties. Results: Only few
workplace-related support systems are currently available, and experiences of job-related disadvantages
were frequently reported (27 of 47; 57.4%). Main barriers were a lack of flexible working hours
and reliable childcare. Sociocultural norms and a lack of role models were perceived as detrimental.
Conclusion: More support systems and a credible culture of family friendliness are needed to prevent
jeopardizing the academic potential of young parents.
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Background
Leading positions within academic medicine, including clinical microbiology, are disproportionately held by men [1–

3]. Internationally, women in infectious diseases are also underrepresented as researchers and senior clinicians [4]

as well as in the scientific publishing process, including authorship, h-index and editorial positions [5,6]. This
phenomenon is generally termed the ‘leaky pipeline’, indicating that women leave academia before reaching high-
ranking positions [7–9]. Among the reasons for this representation gap are parenting and caregiving duties [10], which
are still disproportionately carried out by women and are most prevalent at early career stages [7]. Furthermore, early
publication success is decisive for progression to a successful career pathway in academic medicine [11,12]. This leads
to a challenging situation for parents, and especially young women trainees and scientists early in their career, if
they aim to combine both parenting and academic ambitions [13–15]. Of note, this parenting and caregiving burden
may of course be relevant for parents of all genders and may also be pertinent at later career stages. The risk of
a ‘productivity gap’ in publication activity among female parents in academia is especially pertinent in the years
following parenthood and is caused by time-consuming caregiving and parenting duties [16], parent-unfriendly
work environments, discriminating gender stereotypes and the burden of household labor [17]. This phenomenon
is also termed ‘parenthood penalty’ for female parents [16].

Men in high-ranking academic positions are significantly more likely to have children compared with women
in the same positions [14], whereas women pursuing a high position in academic medicine tend to avoid or delay
parenthood more often than male colleagues [18]. Among young clinical microbiology and infectious disease trainees
and physicians in Europe, the prevalence of parenthood, parental leave options and satisfaction differed significantly
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across countries in a survey from 2017; however, men reported an overall higher satisfaction with parental policies
and granted flexibility at the workplace for parents [19]. A 2020 survey of US residents demonstrated that a lack
of support systems for parents, such as available and affordable childcare options, were among the key challenges
perceived by respondents. One-quarter of respondents felt that trainees with children were a burden to those
without children [20]. A 2019 survey of cardiology residents reported deleterious effects associated with becoming
a parent during residency, such as forced alterations of training schedule, hurdles in fulfilling research obligations,
‘perceived stigma’ of pregnancy and significantly earlier cessation of lactation [21].

Positive spillover effects of parenthood and family (‘work–family enrichment’) on the work–life balance of women
in leadership positions are reported in a qualitative interview study from Austria [22]. Mentoring, networking and
coaching were identified as important support mechanisms for career advancement and increased satisfaction. Most
recently, the COVID-19 pandemic has led to an increase in studies on (gendered) parenthood and scientific
productivity due to aggravated imbalances in parenting and caregiving duties in light of school closures and lack of
available institutional childcare [23].

Research gaps
The representation gap of women in leading positions in academic medicine has not been analyzed specifically
for clinical microbiology and infectious diseases. Furthermore, thus far in the field of clinical microbiology, no
in-depth study has been carried out to specifically and thoroughly analyze parenting and caregiving duties as early
career challenges based on quantitative and qualitative survey data. Clinical microbiology is generally perceived as a
‘family-friendly’ specialty within academic medicine; however, the caregiving burden, accessibility of and need for
workplace-related support systems and barriers to family–career compatibility within this discipline have not been
scrutinized systematically.

Methods
Study aims
In this cross-sectional web-based survey, the authors aimed to assess the overall burden of parenting and caregiving
duties among clinical microbiologists in Germany to determine attitudes toward the topic of family–career com-
patibility (comparing parents and non-parents), to picture the current infrastructure of workplace-related support
systems and to identify specific hurdles for parents and caregivers in the everyday work setting and in career-relevant
activities such as research and scientific conferences.

Study setting
This cross-sectional, web-based survey was conducted using the online platform LimeSurvey (LimeSurvey GmbH,
Hamburg, Germany) between October and December 2019. Eligibility of participants was irrespective of specialist
training status, hierarchy level and training background (medical or biological). Participants worked as clinical
microbiologists in Germany at the time of answering the questionnaire.

Survey design
Participants were asked to answer 37 questions in German (Supplementary Material). Apart from 13 questions
concerning basic demographic data and workplace setting (age, gender, federal state of employer, work environment,
hierarchy level), questions were grouped into three domains: attitude and awareness, workplace infrastructure and
workplace culture/day-to-day reality. The survey items were developed by the authors and included a final review
to verify relevance, context suitability, topic coverage and internal validity. Additionally, the survey was tested in
a pilot phase prior to dissemination. During this pilot phase, respondents unassociated with survey development
tested the functionality of the survey platform, general feasibility of the survey and clarity of the survey items.

Measurement
Questions regarding basic demographic data and workplace setting consisted of nine multiple choice questions and
four questions in the form of numeric open-ended response items. The survey items covering the remaining three
domains consisted of five yes/no questions, seven 5-point Likert scale questions, seven open-ended response items
and five multiple choice questions. The Likert scale ranged from 1 (strongly disagree) to 5 (strongly agree). Answers
to the open-ended response items were screened regarding the themes they covered and ranked according to the
number of times a certain theme was mentioned by survey participants.

590 Future Microbiol. (2022) 17(8) future science group



Parenting & caregiving duties as career challenges among clinical microbiologists Short Communication

Table 1. Demographics of survey participants.
Parameters All With children Without children p-value

Age, mean (SD) (n = 92) 37.3 (6.6) 39.2 (6.3) 34.4 (6.3) 0.0007

Female, n (%) (n = 92) 67 (72.0) 42 (72.4) 25 (73.5) 0.91

Participants with children, n (%) (n = 92) 58 (63) – – –

Number of children, median (IQR) 1 (0–2) 2 (1–2) – –

Participants with caregiving duties for relatives, n (%) (n = 93) 5 (5.4) 4 (6.9) 1 (2.9) 0.65

Participants who took leave for caregiving/parenting, n (%)
(n = 92)

53 (57.6) 51 (86.4) 2 (5.88) <0.0001

Trainees in CM, n (%) (n = 89) 13 (14.6) 9 (16.4) 4 (12.1) 0.76

Specialists in CM, n (%) (n = 89) 18 (20.2) 12 (21.8) 6 (18.2) 0.79

Consultants, n (%) (n = 89) 8 (9.0) 7 (12.7) 1 (3.0) 0.25

Heads, n (%) (n = 89) 2 (2.3) 1 (1.8) 1 (3.0) 0.99

Biologists without specialization, n (%) (n = 89) 27 (30.3) 12 (21.8) 15 (45.5) 0.03

Biologists with specialization, n (%) (n = 89) 8 (9.0) 7 (12.7) 1 (3.0) 0.25

Working at an academic setting, n (%) (n = 95) 75 (78.9) 49 (81.7) 26 (74.3) 0.44

Working on fixed-term contracts, n (%) (n = 89) 49 (55.1) 29 (51.8) 20 (60.6) 0.51

Actual work hours, mean (SD) (n = 84) 43.7 (8.2) 40.6 (7.3) 48.8 (7.2) <0.0001

Contractual work hours, mean (SD) (n = 85) 37.7 (5.3) 36.9 (5.7) 39.1 (4.5) 0.0679

Significant p-values are indicated in bold.
CM: Clinical microbiology; IQR: Interquartile range; SD: Standard deviation.

Survey administration
The invitation to the survey was disseminated on behalf of and via the official newsletters of the German Society for
Hygiene and Microbiology and the Young German Society for Hygiene and Microbiology. A professional newsletter
dissemination tool was used to track the opening rate of the email. The invitation to the survey was disseminated
to 1206 individuals, of whom 413 (34.3%) opened the email and 105 (25.4%) participated in the survey.

Statistical analysis
Answers were analyzed using the analysis tools provided by LimeSurvey in Excel (Microsoft Corporation, WA, USA)
and Prism 8.0 (GraphPad Software Inc., CA, USA). Both completed and partially completed questionnaires were
analyzed with the item-specific number of complete responses as the denominator. Demographic characteristics
and survey items regarding attitudes/awareness were compared between parent and non-parent participants using
Mann–Whitney U test or t-test for continuous variables and chi-square or Fisher’s exact test for categorical data.
The statistical significance level was set at 0.05.

Ethical considerations
Participation in the survey was voluntary. Before filling out the questionnaire, each participant was informed about
the purpose and anonymity of the survey. No financial or other incentive was provided to the participants. Because
of the voluntary nature of the survey, ethical approval was not required. The principles outlined in the Declaration
of Helsinki were followed.

Results
A total of 1206 individuals received the official society newsletter containing the invitation to the survey, of whom
413 (34.3%) opened the email. Ultimately, 105 respondents (25.4%) participated in the survey.

Demographics
The demographic data are depicted in Table 1. In brief, the mean age (standard deviation) of the participants was
37.3 (6.6) years, the majority were female (72%) and had children (63%) and the median number of children
per participant with children was two (interquartile range: 1–2). The prevalence of caregiving duties for relatives
was 5.4% (five of 93). The largest fraction of the study cohort consisted of biologists without specialization (27
of 89; 30.3%) followed by trainee physicians in clinical microbiology (13 of 89; 14.6%), specialists in clinical
microbiology (18 of 89; 20.2%), consultants and biologists with specialization (each eight of 89; 9%) and heads of
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Figure 1. Geographical distribution of participants. Shades of green indicate the number of participants per federal
state. Dark green = 20 or more participants; medium dark green = ten to 19 participants; medium light green = five to
nine participants; light green = one to four participants. Figure created with mapchart.net.

their department (two of 89; 2.3%). Most participants reported working in an academic setting (75 of 89; 78.9%).
The geographical background was diverse, with participants representing 12 of the 16 German federal states, with
most respondents from North Rhine-Westphalia and Lower Saxony (both more than 20 respondents) (Figure 1).
The majority of participants (49 of 89; 55.1%) declared themselves to be on fixed-term contracts, with 16 of 89
(18.0%) being on contracts of ≤1 year’s duration.

The actual average work hours per week was indicated to be 43.7 (standard deviation: 8.2), which was significantly
higher than contractual working hours (i.e., 37.7 h per week) (standard deviation: 5.3; p = 0.016). Participants in
the study population with children were older (39.2 vs 34.4 years; p = 0.0007) and more likely to have taken leave
for caregiving (86.4 vs 5.88%; p < 0.0001) and worked fewer hours per week (40.6 vs 48.8; p < 0.0001) than
participants without children (Table 1). Parents did not differ from non-parents in terms of contractual working
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Figure 2. Distribution of participants’ responses on the items ‘Compatibility of work and family is important’, ‘I
think clinical microbiology has better family compatibility than clinical specialties’ and ‘I chose clinical microbiology
because of better family compatibility’.
CM: Clinical microbiology; FC: Family compatibility.

hours or hierarchical level of their working position. For the demographics of survey participants per gender, please
refer to Supplementary Table 1.

Attitude & awareness
Overall, career–family balance was perceived to be an extremely important topic by the majority of participants
(mean Likert scale score: 4.7). Microbiology was regarded by the majority of participants to be a specialty that is
more compatible with family and care duties than other medical specialties with, for example, their own inpatient
wards (mean Likert scale score: 4.1). However, the majority of respondents did not factor in compatibility with
family and care duties when they chose microbiology as a career (mean Likert scale score: 1.8) (Figure 2). Of note,
these results were non-divergent between parent and non-parent participants (data not shown).

About half of the participants indicated that they had already taken a career break for either parental leave or
care of a relative (parental leave: 49 of 92; care of a relative: four of 92). In contrast to their actual work hours,
the participants favored working a median of 30 h per week (interquartile range: 30–35). The main reasons for
the discrepancy between actual and contractual work hours were ‘expectation of the employer’ (34 of 141 answers;
32.4%), ‘fear of falling behind in career’ (28 of 141 answers; 26.7%) and ‘inefficient workflow organization’ (18 of
141 answers; 17.1%), whereas the main reasons for the discrepancy between actual and favored work hours were
‘financial loss’ (37 of 162 answers; 35.2%), ‘fear of falling behind in career’ (32 of 162 answers; 30.5%), ‘expectation
of the employer’ (31 of 162 answers; 29.5%) and ‘prestige’ (12 of 162 answers; 11.4%).

The authors asked whether participants ever thought about changing jobs because of their employer’s attitude
toward family/care duties, a position that 31 of 105 (29.5%) participants affirmed. Factors that influenced the
choice of a new employer were stated to be ‘flexibility of workplace infrastructure, e.g., home office’ in 61 of 197
(58.1%) answers, ‘credible family friendliness and a workplace culture of support for parents and families’ in 54 of
197 (51.4%) answers and ‘general infrastructure, e.g., childcare facilities’ in 26 of 197 (24.8%) answers. One-third
(35 of 105; 33.3%) of the participants confirmed that there was at least one occasion on which they were not
able to attend a scientific conference because care duties could not be delegated or care options were financially
inaccessible.
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Figure 3. Distribution of participants’ responses to the item ‘Reducing working hours is a tangible option in relation
to. . . ’

Workplace infrastructure
The majority of respondents reported that no specific support infrastructure was available for parents at their
workplace, with 68% (53 of 77) answering that they had no parent/child room available and 77% (58 of 75)
stating that access to a lactation room was lacking. Concerning options to work remotely (‘home office options’),
almost half (37 of 78; 47%) of the respondents reported having the opportunity to work from home, whereas 40%
(31 of 78) did not have this possibility and 12% were not sure about this option (ten of 78). Moreover, 49% (38
of 77) had no guaranteed access to daycare centers in direct proximity to their workplace, whereas 37% (29 of 77)
affirmed this option.

Workplace culture & day-to-day reality
The ‘authenticity of family friendliness’ was rated on a Likert scale to be higher for colleagues than for the immediate
superior or employer (4 vs 3.7 vs 3.3). Similarly, participants reported having had colleagues’ support to meet care
responsibilities (e.g., by taking over their workload) more frequently (Likert scale score: 3.8) than the support of the
immediate superior (Likert scale score: 3.4). A reduction in working hours to increase compatibility with caregiving
duties was perceived as a tangible option by participants, especially with regard to their colleagues; however, this
option was considered less feasible in relation to the head of the department (Figure 3). Care-related work absence
was met by understanding, especially by colleagues and immediate superiors (Figure 4). The authors asked the
participants to name the reason for the lack of workplace family friendliness. The employer was named as the main
reason in 33 of 125 (31.4%) answers, the immediate superior in 18 of 125 (17.1%) answers and the attitude of
fellow colleagues in 15 of 125 (14.3%) answers.

Twenty-seven participants reported in an open-ended answer format that they had experienced job-related
disadvantages because of care-related duties (27 of 47 answers), especially in highly competitive work environments
in which scientific research was expected to be conducted before and after regular working hours and during
weekends. Parental or care leave was the reason for non-extension of their contracts in seven of 105 (6.7%)
participants.

The authors asked the participants what facilitating factors they could envision as most greatly benefiting their
work–life balance. Most often, participants listed flexible and reduced working hours, including part-time work
and home office options (17 times), but also named daycare centers in direct proximity to the workplace as
beneficial (three times). Childcare was also considered to be highly helpful as pragmatic support, especially during
scientific conferences (four times). Additionally, family-friendly time slots for meetings, seminars and conferences
were mentioned (two times). Perceived barriers to a more satisfactory family–career balance pertained most often to
the workplace culture and day-to-day reality, such as ‘hierarchical structures with few female role models in leading
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Figure 4. Distribution of participants’ responses to the item ‘care-related work absence is met with understanding
by. . . ’

positions’, ‘sociocultural norms favoring work over family’ (12 of 45 answers) and ‘rules of the game within the
scientific community’ (eight of 45 answers).

Discussion
Main findings
The authors showed that only a few workplace-related support systems, such as parent/child rooms, lactation rooms
and home office options, are currently available for clinical microbiologists in Germany. In addition, experiences
of job-related disadvantages due to care duties and family responsibilities were frequently reported. One-third of
participants stated that they had not attended a scientific conference because of care duties at least once, leading
to potential strategic disadvantages for young (female) researchers who miss out on conferences as important
networking events at early career stages. The majority of participants considered balancing a career with family
life a very important issue, but did not choose clinical microbiology as a specialty for that reason. Although a
large majority of respondents had not changed their employer because they were dissatisfied with their handling of
family–career balance issues, a considerable minority had done so. Decisions to change jobs along the later career
path are strongly influenced by infrastructure support systems and family friendliness at the new working place. In
summary, the ill-equipped infrastructure of workplace-related support systems adds to the high overall burden of
parenting and caregiving duties among clinical microbiologists in Germany.

Potential solutions
Open-ended text responses suggested that important ways to improve the career–family balance are more flexible
work hours, reliable childcare options and an organizational culture and climate of authentic support and family
friendliness in the work environment. A lack of female role models in leading positions and sociocultural norms
favoring work over family are additional hurdles to advancing to leading positions for (female) parents at early
career stages. Although a large number of responding parents felt strongly that their work–life or work–non-work
balance and career advances would be greatly improved by several structural changes and also pointed out concrete
disadvantages they had experienced, there was no overwhelming dissatisfaction with the field of microbiology and
its employers. This is promising but may also reflect socioeconomic privileges of the group relative to other parents
in society or a sense of contenting oneself with historical improvements on a larger social scale, such as the German
legal claim to childcare options for children under the age of 3 years old introduced in 2013, neither of which the
authors studied.
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Research in context
The results of the authors’ survey add to previous data on parenting and caregiving within academic medicine. To
the best of the authors’ knowledge, this is the first survey of clinical microbiologists offering an in-depth qualitative
assessment of the overall caregiving burden and different barriers as well as perceived disadvantages associated with
parenting and caregiving. The risk of a ‘productivity gap’ for (female) parents and the subsequent ‘representation
gap’ in high-ranking positions appear to be as pertinent to clinical microbiologists as has been demonstrated already
for physicians and scientists in academic medicine in general. The authors’ study adds childcare options at scientific
conferences and female parent role models to the list of needed support mechanisms to enable (female) parents to
circumvent the ‘parenthood penalty’ in the early years after the beginning of parenthood. Reliable childcare options
and flexible working hours were regarded as decisive support systems for parents and caregivers. Additionally,
as previously described in the literature, parent-unfriendly work environments and a lack of workplace-related
infrastructure were confirmed as barriers to achieving a satisfactory family–career balance and maintaining the
ability to publish.

Strengths & limitations
There are several strengths of the authors’ study. First, the survey was completed by microbiologists from 12 of the
16 federal states, thereby covering a largely representative proportion of Germany. Second, the open-ended format
of several questions enabled an in-depth qualitative analysis of personal perceptions regarding career challenges due
to family obligations. Third, responses were collected prior to the COVID-19 pandemic, resulting in an analysis
that was most likely representative of the baseline level of caregiving and parenting duties with which microbiologists
are faced on a daily basis. Limitations of the study are the relatively low response rate and the restriction to one
country and microbiologists only. In addition, possible over-representation of participants with a high awareness
of the issue of parenting and caregiving may have introduced some degree of bias.

Conclusion
Implications for future research
Future research should expand this general analysis of parenting and caregiving duties of clinical microbiologists in
Germany to other countries [24] and neighboring medical specialties, such as infectious diseases. Future surveys on
parenting and caregiving duties should incorporate questions on structural barriers in the general academic labor
system to evaluate and quantify the extent to which care duties embody the most prevalent early career challenge
for women and parents in academic medicine.

Policy implications
More infrastructure support systems, reliable childcare options and a credible culture of family friendliness in
the workplace and childcare options at scientific conferences are urgently needed to mitigate the productivity
gap of female parents and close the gender gap in leading positions within the field of clinical microbiology in
Germany. Our findings are therefore highly relevant to department heads who carry the responsibility not only to
render a healthy work–family balance possible, but also to facilitate a cultural change. Policymakers may consider
that a changed legal framework with, for example, obligatory workplace-related and infrastructure support systems
and flexibility regarding working hours could promote the transition to a modern, family-affirmative culture.

In light of the current scarcity of trainees in clinical microbiology and a majority of heads of clinical microbiology
departments being well above the age of 50 years old [25], it is of paramount importance that the academic potential
of young women and parents is not jeopardized because of limited support systems for parenting and caregiving.
Otherwise, clinical microbiology in Germany risks reproducing and reinforcing the ‘leaky pipeline’ in academia [7].
Since the ‘leaky pipeline’ correlates with many reported experiences of gendered structural barriers, it can be
surmised that these barriers disproportionately outweigh meritocratic selection criteria.

Future perspective
Future research could specifically compare this pre-COVID-19 situation with the pandemic phase since early
2020, during which an increased diagnostic workload in microbiological laboratories and restricted childcare
options have presumably led to an even more challenging situation for female parents and caregivers in clinical
microbiology [2,26–29]. This is also exemplified by the gender disparity among principal investigators of COVID-19
clinical trials [30,31].
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To circumvent the ‘leaky pipeline’ of academia for clinical microbiology, it will be paramount during the next
years to establish more tangible and sustainable infrastructure support systems, with a special focus on early
career researchers who suffer from the extra burden of parenting or caregiving. Another challenge will be to
mitigate the deleterious effects of the COVID-19 pandemic, which has not only multiplied the clinical burden for
microbiological laboratories but has also most probably increased parenting and caregiving duties, especially in the
face of childcare and school closures, sick family elders and a higher level of individual stress.

Summary points

• Clinical microbiologists regard a balance between work and family life as very important but do not choose
clinical microbiology as a specialty for that reason.

• Experiences of perceived job-related disadvantages due to caregiving duties were frequently reported.
• Among the barriers to a more satisfactory family–career balance are a lack of workplace-related and

infrastructure support systems such as flexible working hours, reliable childcare options and a culture of credible
support.

• Sociocultural norms favoring work over family and hierarchical structures with few (female) role models in
leading positions were perceived as detrimental to family–career balance and advancement to high-ranking
positions.

Supplementary data

To view the supplementary data that accompany this paper please visit the journal website at: www.futuremedicine.com/doi/

suppl/10.2217/fmb-2021-0197

Author contributions

K Last, C Papan, CM Koch and N Jazmati designed the survey. V Schwierzeck, SL Becker and J Forster contributed to the pilot test

of the survey. K Last, C Papan and N Jazmati analyzed the quantitative survey results. K Last, C Papan and CM Koch analyzed the

qualitative survey results. All authors have critically revised the manuscript. All authors have read the final version of the manuscript

and agreed to its final form.

Acknowledgments

The authors would like to thank all survey participants. The authors are indebted to N von Maltzahn for her support in digitally

distributing the survey. Preliminary results of this survey were presented at the 2020 annual meeting of the German Society for

Hygiene and Microbiology.

Financial & competing interests disclosure

This study was funded by a 2021 CAREer Grant from the European Society of Clinical Microbiology and Infectious Diseases to

C Papan. The authors have no other relevant affiliations or financial involvement with any organization or entity with a financial

interest in or financial conflict with the subject matter or materials discussed in the manuscript apart from those disclosed.

No writing assistance was utilized in the production of this manuscript.

Ethical conduct of research

Participation in the survey was voluntary. Before filling out the questionnaire, each participant was informed about the purpose

and anonymity of the survey. No financial or other incentive was provided to the participants. Because of the voluntary nature of

the survey, ethical approval was not required. The principles outlined in the Declaration of Helsinki were followed.

Open access

This work is licensed under the Attribution-NonCommercial-NoDerivatives 4.0 Unported License. To view a copy of this license,

visit http://creativecommons.org/licenses/by-nc-nd/4.0/.

References
1. Carr PL, Raj A, Kaplan SE, Terrin N, Breeze JL, Freund KM. Gender differences in academic medicine: retention, rank, and leadership

comparisons from the National Faculty Survey. Acad. Med. 93(11), 1694–1699 (2018).

2. Roberts LW. Women and academic medicine, 2020. Acad. Med. 95(10), 1459–1464 (2020).

future science group www.futuremedicine.com 597

https://www.futuremedicine.com/doi/suppl/10.2217/fmb-2021-0197
http://creativecommons.org/licenses/by-nc-nd/4.0/


Short Communication Last, Schwierzeck, Koch et al.

3. D’armiento J, Witte SS, Dutt K, Wall M, Mcallister G. Achieving women’s equity in academic medicine: challenging the standards.
Lancet 393(10171), e15–e16 (2019).

4. The Lancet Infectious Diseases. Gender parity in infectious diseases. Lancet Infect. Dis. 19(3), 217 (2019).

5. Clark J, Horton R. What is The Lancet doing about gender and diversity? Lancet 393(10171), 508–510 (2019).

6. Ha GL, Lehrer EJ, Wang M, Holliday E, Jagsi R, Zaorsky NG. Sex differences in academic productivity across academic ranks and
specialties in academic medicine: a systematic review and meta-analysis. JAMA Netw. Open 4(6), e2112404 (2021).

7. Huttner A, Bricheux A, Buurmeijer-Van Dijk CJM et al. Joint ESCMID, FEMS, IDSA, ISID and SSI position paper on the fair
handling of career breaks among physicians and scientists when assessing eligibility for early-career awards. Clin. Microbiol. Infect.
doi:10.1016/j.cmi.2021.01.029 (2021) (Epub ahead of print).

8. Pell AN. Fixing the leaky pipeline: women scientists in academia. J. Anim. Sci. 74(11), 2843–2848 (1996).

9. Smaglik P. Patching a leaky pipeline. Nature 427(6975), 657 (2004).

10. Boylan J, Dacre J, Gordon H. Addressing women’s under-representation in medical leadership. Lancet 393(10171), e14 (2019).

11. Tregellas JR, Smucny J, Rojas DC, Legget KT. Predicting academic career outcomes by predoctoral publication record. PeerJ 6, e5707
(2018).

12. Al-Busaidi IS, Wells CI, Wilkinson TJ. Publication in a medical student journal predicts short- and long-term academic success: a
matched-cohort study. BMC Med. Educ. 19(1), 271 (2019).

13. Last K, Papan C. Being a parent at ECCMID 2019. Clin. Microbiol. Infect. 25(9), 1159–1160 (2019).

14. Raj A, Carr PL, Kaplan SE, Terrin N, Breeze JL, Freund KM. Longitudinal analysis of gender differences in academic productivity
among medical faculty across 24 medical schools in the United States. Acad. Med. 91(8), 1074–1079 (2016).

15. Freund KM, Raj A, Kaplan SE et al. Inequities in academic compensation by gender: a follow-up to the National Faculty Survey Cohort
Study. Acad. Med. 91(8), 1068–1073 (2016).

16. Morgan AC, Way SF, Hoefer MJD, Larremore DB, Galesic M, Clauset A. The unequal impact of parenthood in academia. Sci. Adv.
7(9), eabd1996 (2021).

17. Komlenac N, Gustafsson Sendén M, Verdonk P, Hochleitner M, Siller H. Parenthood does not explain the gender difference in clinical
position in academic medicine among Swedish, Dutch and Austrian physicians. Adv. Health Sci. Educ. Theory Pract. 24(3), 539–557
(2019).

18. Bering J, Pflibsen L, Eno C, Radhakrishnan P. Deferred personal life decisions of women physicians. J. Womens Health (Larchmt) 27(5),
584–589 (2018).

19. Maraolo AE, Ong DSY, Cortez J et al. Personal life and working conditions of trainees and young specialists in clinical microbiology and
infectious diseases in Europe: a questionnaire survey. Eur. J. Clin. Microbiol. Infect. Dis. 36(7), 1287–1295 (2017).

20. Magudia K, Ng TSC, Bick AG et al. Parenting while in training: a comprehensive needs assessment of residents and fellows. J. Grad.
Med. Educ. 12(2), 162–167 (2020).

21. Mwakyanjala EJ, Cowart JB, Hayes SN, Blair JE, Maniaci MJ. Pregnancy and parenting during cardiology fellowship. J. Am. Heart Assoc.
8(14), e012137 (2019).

22. Schueller-Weidekamm C, Kautzky-Willer A. Challenges of work–life balance for women physicians/mothers working in leadership
positions. Gend. Med. 9(4), 244–250 (2012).

23. Staniscuaski F, Kmetzsch L, Soletti RC et al. Gender, race and parenthood impact academic productivity during the COVID-19
pandemic: from survey to action. Front. Psychol. 12, 663252 (2021).

24. Delliere S, Peiffer-Smadja N, Joao-Lopes M et al. Aims and challenges of building national trainee networks in clinical microbiology and
infectious disease disciplines. Future Microbiol. 16(10), 687–695 (2021).

25. Robert Koch Institute. Hygienefachpersonal – wann ist der Bedarf gedeckt? (2018).
www.rki.de/DE/Content/Infekt/EpidBull/Archiv/2018/Ausgaben/45 18.pdf? blob=publicationFile

26. Woitowich NC, Jain S, Arora VM, Joffe H. COVID-19 threatens progress toward gender equity within academic medicine. Acad. Med.
96(6), 813–816 (2021).

27. Sarma S, Usmani S. COVID-19 and physician mothers. Acad. Med. 96(2), e12–e13 (2021).

28. Staniscuaski F, Reichert F, Werneck FP et al. Impact of COVID-19 on academic mothers. Science 368(6492), 724 (2020).

29. Brubaker L. Women physicians and the COVID-19 pandemic. JAMA 324(9), 835–836 (2020).

30. Cevik M, Haque SA, Manne-Goehler J et al. Gender disparities in coronavirus disease 2019 clinical trial leadership. Clin. Microbiol.
Infect. 27(7), 1007–1010 (2021).

31. Last K, Power NR, Delliere S et al. Future developments in training. Clin. Microbiol. Infect. 27(11), 1595–1600 (2021).

598 Future Microbiol. (2022) 17(8) future science group

https://www.rki.de/DE/Content/Infekt/EpidBull/Archiv/2018/Ausgaben/45_18.pdf?__blob=publicationFile


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'PPG Indesign CS4_5_5.5'] [Based on 'PPG Indesign CS3 PDF Export'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks true
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 600
        /LineArtTextResolution 2400
        /PresetName (Pureprint flattener)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.835590
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


