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Digitalized academic work in higher education forms a specific psychosocial mechanism of boundary blurring between
professional and private life. For female teachers, this may have insufficiently studied physical consequences, since re-
productive well-being is sensitive to the deficit of recovery, emotional exhaustion, and disruption of life rhythms due to
risks to safety and attachment during wartime.

The objective: to examine whether boundary blurring in digitalized academic work is associated with lower reproductive
well-being among women university educators in Ukraine during wartime, and whether this association is mediated by
emotional exhaustion.

Materials and methods. A total of 869 women educators from 9 Ukrainian higher education institutions participated in the
study. Boundary blurring was assessed with an adapted test of boundary permeability “work — home — digital interference”,
emotional exhaustion — by the Emotional Exhaustion subscale of the Maslach Burnout Inventory (MBI-EE), reproductive
well-being — author-developed Reproductive Well-Being in Digital Academia Questionnaire (RWDAQ). Correlation analy-
sis, hierarchical regression, and mediation analysis were used to process the data, as well as testing the interaction with
internally displaced person (IDP) status.

Results. Boundary blurring was a statistically significant negative predictor of RWDAQ Total (B = —0.41, p < 0.001),
explaining 17% of variance. Adding emotional exhaustion increased the explanatory power of the regression model to
32% (R?*=0.32; AR?=0.15, p < 0.001). The indirect effect through MBI-EE was statistically significant (effect = —0.18;
95% confidence interval [-0.22; —0.14]), suggesting a mediated psychosocial relationship between boundary blurring
and reproductive well-being in the context of war. No moderating effect of IDP status was found (p > 0.05).
Conclusions. A key challenge of wartime digital academia for Ukrainian women educators is a structural boundary blurring,
linked to emotional exhaustion and reduced reproductive well-being, which may serve as a sensitive psychosomatic indicator
of the embodied load of digital labor, underscoring the need for institutional recovery and boundary-management strategies.
Keywords: women academics, reproductive well-being, attachment, interaction, digital work, wartime.

McuxivyHe Ta penpoaykTUBHe Gnaronosy4ys XiHOK-BMK/1aga4vok y undpoBi3oBaHiii BULLi OCBITi B
yMOBaXx BilHMU: PO3MUTTS MeX i eMOLiiHe BUCHAXXEHHS
0. A. YepenexiHa, O. O. CtraBuubkuii, B. A. BynaHos, O. B. lyynHa, B. B. CokonoBa, M. I. [pe4aHnk

[Tudposizartis akaeMiuHOI Tpatti y BuIlliil ocBiTi (hopmye crierdiunmii mcuXocomiaTbHU MEXaHi3M PO3MUTTSI MEXK MiK MTpoO-
eciitHnm i mpuBaTHUM KUTTAM. J[JI1 BUKJIAIAYOK 11e MOKe MaTH HEZIOCTATHBO JOCJI/KEH] TiJIeCHI HAC/IIIKN, OCKIJIBKY Perpo-
JYKTHBHE GJIATONONYYYS] € Yy TIAUBUM JI0 AeDilUTy BiIHOBJIEHHS, eMOIIIIHOTO BUCHAYKEHHSI Ta MOPYIIEHHS )KUTTEBUX PUTMIB Yy
3B’SI3KY 3 PUMKAMU JIJIst OE31IeKHU i IPUB’I3aHOCTI M/ yac BilHU.

Mema docaidicenns: BUSHAUEHHST B3AEMO3B'SI3KY PO3MUTTSI MeX y 1upOBi30BaHiil akajeMiuHiil mpaili 3 HUKYUMU [TOKa3HU-
KaM¥ PENPOLYKTUBHOTO GJIArOIOJYYYst BUKJIAJAYOK YKPAIHU Y BOCHHUH Yac Ta 3'sICyBaHHs POJi eMOI[IHHOrO BUCHAYKEHHSI SIK
MEeXaHi3My OIIOCEPEe/IKYBAHHS IIbOTO 3B’SI3KY.

Mamepiaau ma memoou. Y nocruijxenns ysiiinwm 869 Bukiazadox 9 3akiaaiB Buioi ocBitu Yxpainu. Po3amMutrs Mex oii-
HIOBAJIM 32 JIONIOMOTOIO /[AlITOBAHOTO TECTY TPOHUKHOCTI MK «poboTa — JiM — 1udpoBe BTPYYaHHS», eMOIliiiHe BUCHAKEH-
Hs — 3a nigmkano MBI-EE (the Emotional Exhaustion subscale of the Maslach Burnout Inventory), penipoaykrusHe 6aro-
nosryuust — 3a aBropebkoto ankeroro RWDAQ (Reproductive Well-Being in Digital Academia Questionnaire). [list 06po6ku
JIAHIX 3aCTOCOBYBAJIN KOPEJAIINHUI aHasi3, iEpapXiuHy perpeciio Ta MeiamiiiHnil aHali3, a TaKOXK TECTYBAaHHS B3a€MOIi 3i
CTaTyCOM BHYTPIIIHBO TepeMitieHoi ocobu (BITO).
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Pesynvmamu. Posmuttst Mexk OyJI0 CTATUCTUYHO 3HAYYIMM HEraTUBHUM npeaukTopoM nokasHuka RWDAQ Total (B = —0,41,
p < 0,001), nosicurotoun 17% aucrepcii. /lofaBaHHst eMOIIHHOTO BUCHAKEHHST TTiIBUIIIAJIO TTOSICHIOBAJIbHY 3/IaTHICTH perpeciitHol
mozerni 1o 32% (R? = 0,32; AR? = 0,15, p < 0,001). Heripsimuii ecbexr yepes MBI-EE 6y crarucriano sHauynmm (effect = —0,18;
95% mosipumii intepsarn [—0,22; —0,14]), 1m0 CBiTUUTH TIPO OMOCEPENTKOBAHMIT TICHXOCOTIATBHIUIT 3B’ 130K MiK PO3MHUTTSIM MEX i
PEIPOAYKTUBHUM OJIarorosyadsiM Ha Tui BiliHu. Mogepatiiitoro iy cratycy BITO ne Busiieno (p > 0,05).

Bucnoexu. KiouoBuM BUKJINKOM TIMGPOBI30BAHOI aKaZIeMiuHOI TIpalli /711 BUKJIAAa40K YKpaiHu y BOEHHUN Yac € CTPYKTypHe
PO3MUTTS MEK, TIOB'sI3aHe 3 eMOLIITHUM BICHAKEHHSIM | HUJKUMM PIBHEM PENPOLYKTHBHOTO OJIArOIOIyYYst, sIKe MOYKE POBIJIs-
JIATUCST SIK TICUXOCOMATHYHUIA 1HIMKATOP TIJIECHOTO HABAHTAKEHHs! 1U(MPOBI30BAHOI Ipalll Ta aKTyaidye norpedy B iHCTUTY-

MIHUX CTPATETISIX BiZIHOBIEHHS M YIIPABIiHHS MEXKaMI.

Kniouosi caosa: suxiadauxii, penpooyxmuene 1azononyuds, npue ssanicmy, 63aemodis, uu@posizoeana npays, eiina.

n the context of the ongoing digital transformation of
higher education, the well-being of women educators and
women academics has gained heightened social and medi-
co-psychological relevance. Academic work is increasingly
conducted online, accompanied by intensified professional
role demands, sustained digital availability, and shifting
boundaries between work and private life [1—4]. For women
who combine teaching, research, and emotionally supportive
functions within university environments, these processes
may generate a distinctive configuration of psychosocial
load, with implications not only for mental health but also
for embodied and reproductive dimensions of well-being [5].
The escalation of digital academic workload-linked to
remote teaching, administratively integrated workflows,
and continuous communication with students-has been
associated with elevated levels of stress and occupational
burnout among university teaching staff. Empirical evi-
dence suggests that online teaching is related to increased
emotional exhaustion and psycho-emotional strain in uni-
versity educators [6—8]. Women professors and women re-
searchers constitute a particularly vulnerable group in this
context, as digital working regimes often coincide with
unequal distributions of caregiving, invisible emotional la-
bor, and broader social responsibility. Prior studies have
addressed aspects of teachers’ occupational stress linked to
the digitalization of education [9—11], including the effects
of technostress on women'’s reproductive health among fe-
male educators and students [12, 13], teachers’ emotional
exhaustion during the COVID-19 pandemic [14, 15], and
technostress at work and its implications for psychological
well-being among employees and students [16, 17].

A key psychological mechanism capturing the specifici-
ty of digitalized academia is boundary blurring-the erosion
of boundaries between professional and private spheres of
life. In digital learning environments, information and
communication technologies increase the permeability
of work boundaries, promoting persistent role presence,
constrained recovery opportunities, and a chronic state
of “partial occupancy” even during non-work hours [18].
Research also indicates that after-hours digital communi-
cation substantially elevates the risk of emotional exhaus-
tion and burnout [19]. This positions boundary blurring as
a central driver of psycho-emotional overload in contem-
porary higher education and in educators’ work in particu-
lar [20—22]. However, empirical evidence remains limited
regarding whether and how boundary blurring functions
as a primary factor of psycho-emotional overload specifi-
cally among women university educators.

Within this framework, emotional exhaustion-the core
component of occupational burnout-becomes particularly
salient. Technostress and the digital demands of remote
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work may serve as predictors of exhaustion among educa-
tors, as supported by recent studies in educational set-
tings [23-25]. Yet, the literature still lacks focused analy-
ses of how technostress and the digital demands of remote
academic work predict exhaustion specifically in women
educators. Thus, the digitalization of higher education cre-
ates not only a new organizational reality but also new
psychosocial risks for women’s academic well-being.

At the same time, despite extensive research on mental
health and burnout in occupational contexts, the relation-
ship between these processes and women'’s reproductive
well-being remains insufficiently elaborated [26]. Repro-
ductive health in the research literature is often reduced
to fertility outcomes or clinical diagnoses, whereas contem-
porary approaches emphasize its multidimensionality as an
integration of bodily autonomy, hormonal regulation, men-
strual well-being, and the subjective sense of control over
one’s bodily rhythms. Evidence suggests that occupational
burnout is associated with reproductive disruptions among
women in high-demand professions, including female physi-
cians and women in medical academia [12, 27, 28]. Moreo-
ver, psychological distress and work-related stress have been
linked to menstruation-related symptoms among working
women [29], supporting the psychosomatic sensitivity of
reproductive functioning to chronic load.

These issues are particularly acute in Ukraine, where
digital academic work unfolds under prolonged wartime
instability. War constitutes a macro-context that amplifies
psycho-emotional strain, disrupts daily rhythms, constrains
recovery, and heightens vulnerability among women in the
academic community [30]. Studies indicate increased psy-
chosocial strain among Ukrainian scholars under wartime
conditions [31-33], as well as specific challenges of distance
education in relocated universities [34]. In our study, war-
time conditions are treated as a contextual amplifier of digi-
tal load rather than as a direct measure of trauma exposure.

Despite this growing body of work, several unresolved
issues define the current research gap. First, it remains in-
sufficiently understood how boundary blurring in digita-
lized academic work may be associated with women’s repro-
ductive well-being. Second, empirical models that explicate
psychological mechanisms underlying this association are
scarce, particularly regarding emotional exhaustion as a
potential mediator. Third, there is a methodological short-
age of instruments designed to assess women’s reproductive
well-being specifically within digitalized academic environ-
ments, underscoring the need for context-sensitive psycho-
metric approaches. Under wartime conditions, it is also
important to consider potential interaction effects between
digital boundary erosion and social instability factors, in-
cluding women educators’ internal displacement status.
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The objective: to conceptualize women university edu-
cators’ mental and reproductive well-being as a psychoso-
cial dimension of adaptation to digitalized higher education
under wartime conditions, and to empirically examine how
boundary blurring between professional and private life, via
emotional exhaustion, is associated with reproductive well-
being indicators among women educators in Ukraine.

MATERIALS AND METHODS

The study employed a quantitative cross-sectional
design and examined psychosocial associations between
boundary blurring (i.e., the erosion of boundaries between
professional and private life [35]), emotional exhaustion as
a core component of occupational burnout, and indicators
of reproductive well-being among women university edu-
cators. Data were collected in the context of digitalized
higher education in Ukraine during ongoing wartime in-
stability, which was conceptualized as a macro-contextual
amplifier of psycho-emotional load rather than as a sepa-
rate study variable (Table 1).

Participant recruitment was conducted through in-
ternal academic channels of the participating universities,
institutional email distribution lists, and professional edu-
cational networks. Data collection took place between Oc-
tober and December 2025. The survey was administered
online using secure digital platforms, consistent with the
prevailing conditions of academic work and remote tea-
ching in the context of digitalized higher education.

Inclusion criteria were: female gender; age > 22 years; af-
filiation with the academic community (university educator,
researcher, or academic staff member); and active engage-
ment in the digital educational process (online or hybrid
teaching and /or academic work). Exclusion criteria included:
pregnancy at the time of participation (to avoid physiological
confounding of reproductive indicators); and the presence of
acute medical conditions that could substantially influence
somatic well-being (self-reported). To operationalize the key
constructs, a combination of standardized instruments and
an author-developed measure was employed.

1. Digital Academic Boundary Blurring Scale (Adap-
ted Ttems).

Boundary blurring was assessed using an adapted set of
items rather than a standalone validated instrument. The
adapted measure was contextualized to digital academic
work and captured the degree of work permeation into pri-
vate time, sustained availability, and the absence of tempo-
ral pauses between professional and non-work roles. Higher
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scores indicated more intensive boundary erosion between
work and personal life in digital environments [19].

2. Emotional Exhaustion (Maslach Burnout Inventory).

The mental-health component of occupational burnout
was evaluated using the Emotional Exhaustion subscale of
the Maslach Burnout Inventory (MBI-EE), an interna-
tionally validated instrument designed to measure chronic
psycho-emotional depletion under sustained professional
demands. The subscale includes nine items reflecting fee-
lings of energetic exhaustion, emotional overload, and loss
of psychological resources. Higher scores corresponded to
greater levels of emotional exhaustion [36].

3. Reproductive Well-Being (Author-Developed Ques-
tionnaire; Appendix A).

To assess reproductive well-being under conditions of di-
gitalized academic work, an author-developed instrument —
the Reproductive Well-Being in Digital Academia Question-
naire (RWDAQ) was constructed. The questionnaire com-
prised 28 items and was designed to capture subjective psy-
chosomatic dimensions of women’s reproductive well-being,
including menstrual stability, hormonal regulation (via em-
bodied symptoms), bodily autonomy, sexual well-being, per-
ceived control over personal biological rhythms, and somatic
recovery. The scale was developed in response to a metho-
dological gap in measurement tools integrating the digital
academic work context with reproductive well-being concep-
tualized as a psychosocial process. The RWDAQ structure
included the following domains (subscales) listed in Table 2.

Table 1
Institutional distribution (9 Ukrainian HEls) (n = 869)
HEIls n %

PHEI “Dnipro Technological University “STEP”” 88 10.1
Oles Honchar Dnipro National University 112 | 12.9
National University Zaporizhzhia Polytechnic 101 11.6
Zaporizhzhia National University 98 11.3
Classic Private University 82 9.4
MIHE “.Ifho.rtytsia National Educational and 124 | 143
Rehabilitational Academy”
The National University of Water and
Environmental Engineering 86 9.9
Zaporizhzhia State Medical University 130 | 15.0
HEI “Alfred Nobel University” 48 5.5

Notes: HEI - higher education institution; PHEI — private HEI; MIHE — municipal
institution of higher education.

Table 2
Domains (subscales) included in the RWDAQ
Domains (subscales) Content focus Items ( c:ﬂ:::::: G)

1. Menstrual & Bodily Stability Cyclicality, bodily stability 1-4 0.82

2. Psychosomatic Sensitivity Bodily reactions to digital stress 5-8 0.84

3. Bodily Autonomy & Control Control over bodily rhythms, autonomy 9-12 0.81

4. Recovery Deficit & Resourcefulness Recovery deficit, exhaustion 13-16 0.86

5. Emotional-Reproductive Regulation Emotional-reproductive mutual regulation 17-20 0.83

6. Boundary Intrusion & Embodied Depletion Bodily exhaustion through boundary blurring 21-27 0.85

7. Global Well-Being ltem Integral reproductive well-being 28 -
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Table 3

Constructs and measures

Number
of items

Constructs/variables Measurement instrument

Response
scale

Reliability

Example of item content (Cronbach’s a)

) Digital Academic Boundary “Work invades my private time ) B
Boundary blurring (X) Blurring Scale (adapted items) 6 through digital accessibility” Likert 1-5 083
Emotlor}a;l\lﬂgg;austlon MBI-EE 9 “I feel emotionally drained by work” | Likert 0—6 0.91
Reprodugtlvg well-being Author-developed RWDAQ o8 | experience reproductive weII-b?mg Likert 1-5 0.89
(overall indicator) (Y) as part of my mental resource

Notes: boundary blurring was assessed using an adapted set of items derived from work—-home boundary permeability models and research on digital intrusion into
private time. Reproductive well-being was conceptualized as a psychosomatic dimension of women’s well-being within digitalized academic work environments;
MBI-EE — the Emotional Exhaustion subscale of the Maslach Burnout Inventory; RWDAQ — Reproductive Well-Being in Digital Academia Questionnaire.

Statistical analysis

Data processing was performed using SPSS version 27.
The analytical strategy included the following procedures:

1. Descriptive statistics M (mean), SD (standard devia-
tion) were computed for all primary study variables.

2. Correlation analysis was conducted to examine as-
sociations between boundary blurring, emotional
exhaustion, and reproductive well-being.

3. Hierarchical regression analysis was applied to de-
termine the incremental contribution of boundary
blurring and burnout-related indicators in explain-
ing variance in reproductive well-being.

4. Mediation analysis was performed using the PROCESS
macro (Model 4) to test the indirect effect of emo-
tional exhaustion as a psychosocial mechanism me-
diating the association between boundary blurring
and reproductive well-being.

Internal consistency reliability of the scales was assessed
using Cronbach’s alpha (o). Bivariate associations were
examined using Pearson’s correlation coefficient (r). Hiera-
rchical regression analysis was used to evaluate the incre-
mental predictive value of boundary blurring and emotional
exhaustion for reproductive well-being; results are reported
as unstandardized regression coefficients (B), standardized
coefficients (B), standard errors (SE), and associated t- and
p-values. The proportion of variance explained by the mo-
dels is expressed as the coefficient of determination (R?),
with changes in explanatory power indicated by AR

Indirect effects were estimated using bootstrapping
(5,000 resamples) with 95% confidence intervals (CIs).
Mediation was considered statistically significant when
the CI did not include zero. The model variables were
specified as follows: predictor (X) = boundary blurring;
mediator (Med) = emotional exhaustion (MBI-EE); out-
come (Y) = reproductive well-being (RWDAQ) (Table 3).

In addition to the core model variables (boundary blurring,
emotional exhaustion, and reproductive well-being), socio-
demographic covariates were included in the regression and
mediation analyses: age, years of academic experience, marital
status, and internally displaced person (IDP) status (0 = non-
displaced, 1 = displaced). This approach allowed us to control
for the potential influence of wartime-related life instability
on recovery processes and emotional exhaustion outcomes.
Furthermore, a moderation analysis was conducted to exami-
ne whether the strength of the association between boundary
blurring and reproductive well-being differed as a function
of IDP status (interaction term: boundary blurring x IDP).
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Ethical considerations

The study was conducted in accordance with the prin-
ciples of the Declaration of Helsinki. All participants pro-
vided informed consent electronically prior to completing
the survey. Data were collected anonymously, and all in-
formation was used exclusively for scientific purposes. The
study was approved by the Ethics Committee of the Insti-
tute for the Development of Practical Psychology (Zapo-
rizhzhia), Protocol No. 9, 02 September 2025. Informed
consent was obtained from all participants. Ethical prin-
ciples of anonymity, confidentiality, voluntariness, and the
right to withdraw were strictly respected in accordance
with the Declaration of Helsinki. Sensitive items were
minimized, and participants were provided with a list of
SRHR (Sexual and Reproductive Health and Rights) and
psychological support services at the end of the survey.

Limitations and future directions

First, the cross-sectional design does not allow causal
inferences; all relationships are interpreted as associations.
Second, wartime conditions were treated as a contextual
background of the sample rather than operationalized as a
separate variable, which limits the ability to quantitatively
disentangle their specific contribution. Third, RWDAQ is
an author-developed instrument requiring further exten-
ded psychometric validation.

Promising future directions include longitudinal research
designs, the inclusion of additional covariates (age, academic
experience, work schedule, marital status), and cross-natio-
nal samples to assess the generalizability of the conceptual
framework. Although IDP status was included as a contex-
tual factor, future longitudinal studies should more explic-
itly evaluate the role of wartime traumatic exposures and
displacement-related conditions as potential moderators of
psychosomatic dimensions of reproductive well-being.

RESULTS AND DISCUSSION

The sample comprised 869 women academics and edu-
cators recruited from nine higher education institutions in
Ukraine (PHEI “Dnipro Technological University “STEP””,
Oles Honchar Dnipro National University; National Uni-
versity Zaporizhzhia Polytechnic; Zaporizhzhia National
University; Classic Private University; HEI “Alfred Nobel
University”; MIHE “Khortytsia National Educational and
Rehabilitational Academy” of Zaporizhzhia Regional Coun-
cil; The National University of Water and Environmental
Engineering; Zaporizhzhia State Medical University (Ta-
ble 4), ensuring a multi-center sampling framework.
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The study examined levels of boundary blurring between
professional and private life domains, emotional exhaus-
tion (MBI-EE), and reproductive well-being (RWDAQ).
Descriptive statistics and correlation coefficients are pre-
sented in Table 5. The mean level of boundary blurring
was M = 3.42 (SD = 0.78), emotional exhaustion aver-
aged M = 3.15 (SD = 1.12), and overall reproductive well-
being (RWDAQ Total) was M = 3.08 (SD = 0.64). Across
RWDAQ domains, the mean values were as follows: Men-
strual & Bodily Stability (M = 3.11, SD = 0.72), Recovery
Deficit & Resourcefulness (M = 2.89, SD = 0.81), and
Bodily Autonomy & Control (M = 3.05, SD = 0.74).

Correlation analysis revealed statistically significant
associations among the primary study variables. Boundary
blurring was positively correlated with emotional exhaus-
tion (r = 0.54, p < 0.001) and negatively correlated with
overall reproductive well-being (RWDAQ Total) (r = -0.41,
p < 0.001). Emotional exhaustion was also negatively cor-
related with RWDAQ Total (r = -0.52, p < 0.001). Sig-
nificant correlations were additionally observed between
boundary blurring, emotional exhaustion, and the RWDAQ
domains of Menstrual & Bodily Stability, Recovery Defi-
cit & Resourcefulness, and Bodily Autonomy & Control.

Hierarchical regression analysis indicated that, at Step 1,
boundary blurring was a statistically significant predictor
of RWDAQ Total (B = -0.41, p < 0.001; R* = 0.17). At
Step 2, the inclusion of emotional exhaustion substantially
increased the explained variance of the model (R? = 0.32;
AR? = 0.15, p < 0.001). In the final model, emotional ex-
haustion remained a significant predictor of RWDAQ Total
(B =-0.45, p < 0.001), while boundary blurring retained
statistical significance, though with a reduced coefficient
(B=-0.18, p < 0.001) (Table 6).

TEMMU

Table 4
Socio-demographic and academic characteristics
of the sample (n = 869)

Variables Categories n %
M+ SD 38.9+9.4 -
22-30 214 24.6
Age, years 31-40 298 34.3
41-50 221 25.4
> 51 136 15.7
M+ SD 13.6 £8.2 -
Academic <5 176 20.3
experience,
years 6-15 372 42.8
>16 321 36.9
University
educator 512 58.9
Academic role (teaching staff)
Researcher /
scientific staff 357 411
Predomlnantly 489 56.3
A online
Teaching format Hybrid
(online + offline) 380 437
Married/ 502 57.8
partnered
Marital status Single/not 256 29.5
partnered
Divorced/ 111 12.7
widowed
Wartime IDP 283 32.6
displacement
status Non-displaced 586 67.4

Notes: M — mean; SD — standard deviation; IDP — internally displaced person.

Table 5
Descriptive statistics and correlations among the main study variables (n = 869)
Variables M SD 1 P 3 4 5 6
1. Boundary Blurring (6 items) 3.42 0.78 - - - - - -
2. Emotional Exhaustion (MBI-EE) 3.15 1.12 0.54 - - - - -
3. RWDAQ Total (Well-Being) 3.08 0.64 -0.41 -0.52 - - - -
4. Menstrual & Bodily Stability 3.11 0.72 -0.28 -0.34 0.71 - - -
5. Recovery Deficit & Resourcefulness 2.89 0.81 -0.45 -0.56 0.79 0.48 - -
6. Bodily Autonomy & Control 3.05 0.74 -0.39 -0.49 0.76 0.52 0.61 -

Notes: p < 0.001; M — mean; SD - standard deviation; MBI-EE — the Emotional Exhaustion subscale of the Maslach Burnout Inventory; RWDAQ - Reproductive
Well-Being in Digital Academia Questionnaire; RWDAQ scores are interpreted as indicators of psychosomatic reproductive well-being in the context of digitalized
academic work. Boundary blurring was assessed using an adapted set of items capturing boundary permeability and sustained digital availability.

Table 6
Hierarchical regression predicting reproductive well-being (RWDAQ)
Steps Predictors ] SE p

Step 0 (Covariates) Age -0.12 0.03 0.002
Academic experience -0.08 0.03 0.018

Marital status (partnered) 0.06 0.03 0.041
IDP status (1 = displaced) -0.15 0.04 <0.001
Step 1 (Main effect) Boundary blurring -0.41 0.04 <0.001
Step 2 (Mediator) Emotional exhaustion (MBI-EE) -0.45 0.04 <0.001
Step 3 (Moderation test) Boundary blurring x IDP -0.04 0.03 0.211

Notes: model fit: Step 0: R?=0.09; Step 1: AR?=0.17; Step 2: AR?=0.15 (Total R? = 0.32); Step 3: AR? = 0.00 (not significant); IDP — internally displaced person;
MBI-EE — the Emotional Exhaustion subscale of the Maslach Burnout Inventory; SE — standard error; p < 0.001.
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Table 7

Mediation analysis (PROCESS Model 4): indirect association between boundary blurring and reproductive well-being
through emotional exhaustion (n = 869)

Pathway / Effect B SE t p 95% Boot CI R?
A: Boundary Blurring — Emotional Exhaustion (a path) 0.78 0.04 19.50 < 0.001 - 0.29
B: Emotional Exhaustion — RWDAQ Total (b path) -0.23 0.01 -18.60 <0.001 - 0.32
C: Boundary Blurring — RWDAAQ Total (direct effect, c’) -0.14 0.02 -7.00 <0.001 - -
D: Boundary Blurring — RWDAQ Total (total effect, c) -0.32 0.02 -16.00 <0.001 - -
E: Boundary Blurring — Emotional Exhaustion —
RWDAQ Torglal (indir(gct effect, a x b) -0.18 0.02 - - [-0.22; -0.14] -

Notes: B — unstandardized regression coefficient; SE — standard error; R? — coefficient of determination; MBI-EE — the Emotional Exhaustion subscale of the
Maslach Burnout Inventory; RWDAQ — Reproductive Well-Being in Digital Academia Questionnaire; Cl — confidence interval; X = Boundary Blurring (6-item adapted
set); Med = Emotional Exhaustion (MBI-EE); Y = Reproductive Well-Being (RWDAQ Total); Cl not including zero indicates statistical significance (p < 0.05);

R? for Med = 0.29; R? for Y= 0.32.

At Step 0 of the model, socio-demographic covariates
(age, years of academic experience, marital status, and inter-
nal displacement status) were entered, collectively accounting
for 9% of the variance in RWDAQ outcomes (R? = 0.09).
IDP status emerged as a significant negative predictor of re-
productive well-being (B = —0.15, p < 0.001), reflecting the
vulnerability of women’s reproductive dimensions of well-
being within the broader wartime social context.

At Step 1, the primary predictor-boundary blurring
between professional and private life domains-was intro-
duced and demonstrated a statistically significant nega-
tive association with reproductive well-being (B = -0.41,
p < 0.001), explaining an additional 17% of variance
(AR? = 0.17, p < 0.001). The inclusion of emotional ex-
haustion (MBI-EE) at Step 2 substantially increased the
explanatory power of the model (AR? = 0.15, p < 0.001),
with emotional exhaustion emerging as a strong negative
predictor of RWDAQ (B = —0.45, p < 0.001). Overall, the
final model accounted for 32% of the variability in repro-
ductive well-being (R? = 0.32).

A supplementary moderation test indicated that the in-
teraction between boundary blurring and IDP status was
not statistically significant (B = —-0.04, p = 0.211), sugges-
ting relative stability of the observed associations regardless
of displacement status. Thus, boundary blurring in digital
academic work may be conceptualized as a broadly rele-
vant psychosocial mechanism linked to women educators’
reproductive well-being under crisis conditions.

Mediation analysis was conducted using the PROCESS
macro (Model 4) with 5,000 bootstrap resamples (Table 7).
The pathway from boundary blurring to emotional ex-
haustion was statistically significant (B = 0.78, SE = 0.04,
p < 0.001; R? = 0.29). In the model including both pre-
dictors (boundary blurring and emotional exhaustion),
the path from emotional exhaustion to RWDAQ Total
was significant (B = —0.23, SE = 0.01, p < 0.001), as was
the direct effect of boundary blurring on RWDAQ Total
(B = -0.14, SE = 0.02, p < 0.001). The total effect of
boundary blurring on RWDAQ Total was also statistical-
ly significant (B = —0.32, SE = 0.02, p < 0.001). The indi-
rect effect was —0.18, with a 95% bootstrap CI of [-0.22;
—0.14], indicating a significant mediated pathway.

The obtained findings support the interpretation that
emotional exhaustion may function as a psychosocial
mechanism through which boundary blurring in digitali-
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zed academic work is associated with reduced reproductive
well-being (RWDAQ), within the limits of a cross-sectio-
nal design. The core associations between boundary blur-
ring, emotional exhaustion, and reproductive well-being
remained statistically significant after controlling for age,
years of academic experience, marital status, and IDP sta-
tus. A supplementary moderation test indicated that the
boundary blurring x IDP interaction was not statistically
significant (p > 0.05), suggesting relative stability of the
observed effects regardless of displacement. Thus, boundary
erosion emerges as a broadly relevant mechanism of digital
load in women’s academic work under wartime conditions.

These results contribute to the growing international
literature on digital strain in knowledge work and suggest
that, for women educators, boundary blurring may repre-
sent a systemic psychosocial risk factor linked not only
to psychological exhaustion but also to broader embodied
and reproductive dimensions of well-being. A key empiri-
cal contribution is the presence of statistically significant
associations between boundary blurring and reproductive
well-being (RWDAQ), alongside a significant indirect ef-
fect via emotional exhaustion (MBI-EE), consistent with
mediated pathway logic in studies of digital availability
and work-home interference.

1) Boundary blurring as a digital load mechanism ra-
ther than a mere “inconvenience of schedule”.

Research using smartphone activity and after-hours
availability has shown that post-work digital communication
and social norms of constant accessibility are associated with
increased work—home interference and exhaustion [37]. Our
findings align with this line of inquiry and further specify its
relevance in an academic group where digital interaction of-
ten takes an “unbounded” form (preparation of teaching ma-
terials, continuous emailing, learning management platforms,
and student consultations). Boundary blurring among women
academics may therefore represent not merely organizational
tension but a persistent configuration of academic labor that
increases susceptibility to emotional exhaustion [38, 39]. A
bold but theoretically grounded implication of our results is
that, in digital academia, boundary blurring may operate as
a “low-intensity yet high-duration daily stressor” that gradu-
ally erodes recovery resources even in the absence of acute
peak stress events. Such prolonged, low-level strain often
falls outside the focus of classical occupational stress models,
yet accumulates as chronic embodied load.
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Digitalized Academic Work
(online teaching, constant
availability, home-as-workplace)

A

TEMMU

Boundary Blurring
(loss of temporal & bodily
boundaries, role permeability)
-

Vg

Emotional Exhaustion
(MBI-EE)

~.

Wartime Conditions
(contextual ampilifier: prolonged
uncertainty, reduced recovery)

~

Reproductive Well-Being (RWDAQ)

(menstrual stability, bodily autonomy,
recovery deficit)

Embodied boundary strain framework: an indirect pathway linking boundary blurring in digitalized academic work,
emotional exhaustion, and women academics’ reproductive well-being (Ukraine under wartime conditions)
Notes: RWDAQ - Reproductive Well-Being in Digital Academia Questionnaire; MBI-EE — the Emotional Exhaustion subscale of the Maslach Burnout Inventory.

2) Emotional exhaustion as a node linking digital
boundary erosion to embodied well-being.

Our findings demonstrated a strong association between
boundary blurring and emotional exhaustion, and in turn,
emotional exhaustion was significantly related to lower
RWDAQ scores. This is consistent with evidence of increas-
ing emotional exhaustion among educators during intensive
online and hybrid teaching, where technological load and
working from home have been linked to heightened stress
and depletion [2, 14]. Studies focusing on women educators
have similarly emphasized the role of technostress and digital
demands in shaping emotional exhaustion [40].

Importantly, the novelty of the present study lies not
in reiterating burnout as such, but in demonstrating that
emotional exhaustion is statistically associated with re-
productive well-being understood in psychosocial terms.
This brings our findings closer to research lines where
occupational stress and psychological distress are linked
to menstruation-related symptoms and disruptions [12].
Taken together, emotional exhaustion may be conceptual-
ized as a psychosocial “transmission mechanism” through
which digital overload and boundary erosion correlate
with perceptions of reproductive dysregulation (in terms
of recovery, cyclic stability, and bodily autonomy).

3) Reproductive well-being as a psychosocial indicator
of adaptation to digital academia.

Within our framework, RWDAQ is not reduced to cli-
nical diagnoses but captures subtle shifts in well-being: cyclic
stability, bodily autonomy, recovery deficit, and subjective
control over biological rthythms. This is where our contribu-
tion moves beyond the obvious: we propose reproductive
well-being as a sensitive indicator of disrupted recovery
processes under digitalized labor regimes. In other words,
RWDAQ may detect changes that have not yet reached
clinical thresholds but reflect functional “shifts” in embo-
died rhythms in response to chronic load. This interpretation
aligns with evidence that menstrual symptoms are associ-
ated with reduced work capacity and increased presentee-
ism among women, highlighting reproductive well-being as
a meaningful dimension of occupational functioning [29].

4) Wartime conditions as an amplifier, not the sole ex-
planation.

28

The results should be interpreted in light of the fact
that data were collected under wartime conditions in
Ukraine [41, 42]. Crucially, within our conceptual logic, war
is not treated as an “explanation of everything” but rather as
a contextual amplifier: it may intensify uncertainty, under-
mine recovery, and normalize prolonged states of readiness
in which digital boundaries erode even more rapidly. In this
sense, the present study does not merely restate that “war is
exhausting” but clarifies: war may magnify the very digital
mechanism (boundary blurring) that is statistically linked
to emotional exhaustion and reproductive well-being.

This study conceptualizes women academics’ reproduc-
tive well-being as a psychosocial dimension of embodied
mental health and examines how digitalized academic work
environments, intensified under wartime disruption, may be
associated with reproductive well-being outcomes through
boundary blurring and emotional exhaustion. In this study,
we propose an embodied boundary strain framework (Figu-
re) describing a potential psychosocial pathway through
which digitalized academic work may be associated with
women academics’ reproductive well-being. Within this
framework, sustained digital availability and role permea-
bility between work and private life contribute to boundary
blurring as a structural mechanism of temporal and embo-
died boundary erosion. In turn, this process is linked to emo-
tional exhaustion as a key burnout component, which may
manifest in lower reproductive well-being, including reco-
very deficit, bodily autonomy, and cyclic stability. Wartime
conditions are conceptualized as a contextual amplifier that
may intensify boundary erosion and complicate recovery
processes within academic environments.

CONCLUSIONS

This study empirically demonstrated that boundary
blurring between professional and private life domains — a
defining feature of digitalized academic work — is statis-
tically associated with reduced reproductive well-being
among women academics under wartime conditions in
Ukraine. The findings confirm that boundary blurring is
not merely an organizational characteristic of digital labor,
but may constitute a systemic psychosocial load factor
linked to embodied dimensions of women’s well-being,
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Emotional exhaustion (MBI-EE) was identified as
a key psychological mechanism in this relationship, sig-
nificantly mediating the association between boundary
blurring and reproductive well-being. This allows digital
boundary erosion to be interpreted as a factor associated
with recovery deficit and heightened psychosomatic vul-
nerability. Accordingly, the results support an indirect
pathway in which sustained digital availability and role
permeability may be linked to emotional exhaustion and
to lower levels of bodily autonomy, cyclic stability, and
subjective control over biological rhythms.

A central conceptual contribution of this article lies in
broadening the understanding of reproductive well-being
as a psychosocial indicator of women’s adaptation to digi-
talized regimes of academic labor, beyond reductions to
fertility outcomes or strictly biomedical parameters. The
proposed embodied boundary strain framework highlights
that digital academia may impose an “invisible cost of ef-
ficiency”, manifested through the gradual depletion of re-
storative and embodied resources.

The practical implications underscore the need for in-
stitutional rethinking of boundary management in higher
education. Protecting temporal boundaries, implementing

TEMMU

policies of digital availability, and supporting recovery pro-
cesses may be important not only for burnout prevention,
but also for broader dimensions of women’s reproductive
well-being. Future research should further clarify these
associations through longitudinal designs, expand the psy-
chometric validation of RWDAQ, and examine the role
of additional contextual and biopsychosocial moderators.
The present findings support an applied conclusion: with-
in digitalized academia, boundary protection should not be
framed as an individual employee’s “self-discipline”. Rather, it
represents an institutional mechanism for safeguarding well-
being-including reproductive well-being-through availability
regulations, the “right to disconnect”, structured communica-
tion windows, and recovery-oriented organizational support.
Evidence from the pandemic period has already in-
dicated a high risk of chronic exhaustion as a systemic
phenomenon in academic environments and our results
further specify that for women academics such exhaus-
tion may have embodied, reproductive-sensitive manifes-
tations directly relevant to reproductive well-being.
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Appendix A

Reproductive Well-Being in Digital Academia Questionnaire (RWDAQ)
(Author-developed instrument; 28 items)

Response format (Likert scale, 1-5)

1 — Does not describe my condition at all
2 — Rather not

3 — Partly/Sometimes

4 — Mostly yes

5 — Fully describes my condition

A. Cyclic Stability and Bodily Regulation
1. My menstrual cycle remains stable even during periods of
high academic workload.
2. I notice that intensive online work affects my bodily rhythms.
3. During prolonged stress, my body responds with changes
in cyclic regularity.
4. | feel that my body is able to recover adequately over the
course of the month.
B. Psychosomatic Signals of Reproductive Well-Being
5. | experience somatic symptoms (tension, pain,
discomfort) when overloaded by digital work.
6. My reproductive well-being is sensitive to emotional
exhaustion.
7. I notice a connection between psychological fatigue and
bodily manifestations.
8. My body provides signals when the threshold of workload
has been exceeded.
C. Bodily Autonomy and Perceived Control
9. I maintain a sense of control over my bodily rhythm within
a digital work routine.
10. The online format of academic work often blurs my
physiological boundaries of rest.
11. lam able to respond to my body’s needs in a timely manner
even during demanding work periods.
12. My academic schedule leaves space for bodily self-care.
D. Recovery Capacity and Resourcefulness
13. After online workload, | have sufficient time for full recovery.
14. 1 often experience a recovery deficit due to constant digital
availability.

15. The absence of pauses throughout the day affects my
overall female bodily well-being.
16. Sleep and rest support my hormonal and emotional
balance.
E. Emotional Well-Being and Reproductive Context
17. My reproductive well-being is closely connected to my
emotional state.
18. Chronic exhaustion reduces my sense of bodily harmony.
19. | feel that women’s health requires psychological resources.
20. I have space for inner stability even under crisis conditions.
F. Sexual Well-Being (A sensitive yet important dimension)
21. Psycho-emotional overload influences my sexual well-
being.
22. | experience reduced bodily sensitivity during periods of
digital fatigue.
23. I maintain a positive connection with my body and
femininity.
G. Boundary Blurring as a Contributor to Bodily Exhaustion
24. Work often “intrudes” into my private space and personal
time.
25. | find it difficult to mentally end the working day in an
online format.
26. My bodily needs are often postponed due to academic
availability demands.
27. The boundary between work and recovery has become
less distinct for me.
H. Integrated Reproductive Well-Being
28. Overall, | experience reproductive well-being as part of my
psychological resources and life balance.
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