Mahsood et al. BMC Psychology ~ (2025) 13:362 BMC Psychology
https://doi.org/10.1186/540359-025-02668-2

: : ®
Assessing the well-being of PhD scholars: @i

a scoping review

Naheed Mahsood', Usman Mahboob?’, Muhammad Asim? and Neelofar Shaheen*

Abstract

Background Gaining insight into the well-being of PhD scholars is essential for cultivating a nurturing academic
environment that boosts their efficiency and adds to the overall excellence of higher education. Our scoping review
aimed to comprehensively map and analyse the current body of literature on the well-being of PhD scholars, identify
important themes and gaps, and offer valuable insights for future studies and interventions to improve the overall
well-being of PhD scholars.

Methods We conducted a scoping review using the Preferred Reporting Items for Systematic Review and Meta-Anal-
ysis—Scoping Review extension as per the Joanna Briggs Institute Protocol guidelines. A systematic search was per-
formed across search engines and databases, including Medline, Embase, PsycINFO, CINAHL Ultimate, and Web

of Science. The data were retrieved from inception to May 2024. All identified records were gathered and imported
into the Covidence Software for screening, removing duplication, and final selection by the review team. The socio-
ecological framework was used as a theoretical framework to analyse the data thematically.

Results The search across five databases resulted in the identification of 3,391 records, supplemented by an addi-
tional 25 records from Google Scholar as grey literature. Following the application of the eligibility criteria and thor-
ough deliberation by the review team, 63 records were included in the review. Inductive thematic analysis system-
atically identified a conceptual framework encompassing the description of PhD scholars'well-being. The results
revealed a comprehensive understanding of the concept of the well-being of PhD scholars, identifying themes

at the individual, interpersonal, institutional, community, and policy levels.

Conclusion The scoping review highlighted the complex, diverse, and multifaceted nature of PhD scholars'well-
being, emphasising the need for comprehensive and tailored interventions at the individual, interpersonal, institu-
tional, community, and policy levels to enhance their overall well-being.

Keywords PhD Scholars, Well-being, Mental Health, Academic Environment, Scoping Review, Socio-ecological
Framework
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Background

A large increase in doctoral education enrolment in
medical universities in developed and developing nations
has resulted from the widespread growth of higher edu-
cation [1]. PhD academics are vital to knowledge and
innovation, but there is a lack of information on the pre-
cise elements that affect their well-being. PhD scholars
often experience stress, anxiety, and issues in new aca-
demic settings, which hinders their academic growth
[2]. Well-being is a multidimensional and multifaceted
phenomenon described as “the individual’s experience of
his or her health” [3]. The well-being of PhD scholars has
been a significant concern in recent years because it may
influence their research and teaching productivity, thus
affecting higher education quality. Given the intellectual
and emotional toll of a PhD, it is essential to understand
the intricacies of the PhD students'well-being. Concerns
regarding the well-being of PhD researchers have esca-
lated following documentation of facts on the attrition
rate among PhD scholars [4]. PhD scholars are often
stressed by publications, frequent assessments, work-
load, paper deadlines, financial concerns, scholarly activi-
ties, future uncertainties, and relationship issues with
supervisors [5]. The well-being of this educational group
affects the academic quality and sustainability of the edu-
cation system in the short and long terms [6]. A previous
study found that 56% of PhD scholars consider quitting
due to stress, anxiety, exhaustion, and lack of interest [7].
Most evidence comes from Europe, the USA, and Can-
ada, omitting the perspectives of developing countries
[8]. PhD scholars in developing countries may face dis-
tinct obstacles owing to limited resources, infrastructure,
and support, which can harm their well-being. Compre-
hending and addressing these difficulties are essential for
retaining, progressing, and optimising PhD scholars and
protecting their education and research investments. In
a systematic review, it is recommended that doctoral stu-
dent well-being be multidimensional and not limited to a
particular setting or role, and should be conducted more
comprehensively [6]. Despite the vital role of PhD schol-
ars in promoting knowledge and innovation within their
fields, there is a dearth of understanding of the factors
that impact their well-being, particularly in developing
countries [9]. By assessing the well-being of PhD schol-
ars, policymakers can identify areas for improvement and
develop policies to facilitate the journey of PhD schol-
ars. Our scoping review aims to explore how the concept
of the well-being of PhD scholars in medical and allied
health sciences is mapped in the literature and iden-
tify methodologies and theoretical frameworks used to
describe this concept. Moreover, this review focuses on
the medical and allied health sciences because of the spe-
cific challenges faced in these fields, such as heightened
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stress levels and burnout, which result from the rigorous
nature of their combined academic and clinical duties.

Methods

We employed a scoping review methodology intended
to map broad research areas, offer a comprehensive
qualitative exploration of concepts, and synthesise vari-
ous types of evidence [10]. The research sought to iden-
tify key themes, assessment methods, and conceptual
understanding of PhD scholars'well-being. Consequently,
a scoping review employing an inductive and iterative
approach was deemed the most appropriate methodol-
ogy, ensuring methodological rigor and alignment with
the study objectives. We utilised the Population, Con-
cept, and Context (PCC) framework to explore how the
well-being of PhD scholars has been defined and assessed
in the literature. We developed a scoping review proto-
col following the Preferred Reporting Items for System-
atic Review and Meta-Analysis- Protocol (PRISMA-P)
checklist [11] and subsequently preregistered it on the
Open Science Framework (OSF) (https://osf.io/smvyj/).
During a preliminary search of PROSPERO, MEDLINE,
Cochrane Database of Systematic Reviews, and JBI Data-
base of Systematic Review and Implementation Reports,
we could not locate any published or ongoing scoping or
systematic reviews on this subject.

To conduct a comprehensive and systematic scop-
ing review, we implemented the protocol established by
the Joanna Briggs Institute(JBI) [12]. Additionally, the
PRISMA-ScR checklist [13] was used to ensure transpar-
ent and systematic reporting. The review team developed
a systematic search strategy by identifying keywords and
selecting appropriate databases for the literature search.
The research commenced with a systematic search of
the following databases: Medline (Ovid), Embase (Ovid),
PsycINFO (Ovid), CINAHL Ultimate (EBSCO), and Web
of Science. Subsequently, Google Scholar was used to
identify grey literature.

Defining and aligning the research questions
and objectives
We followed the PCC format to generate research ques-
tions for our scoping review, which represent the Popu-
lation, Concept, and Context [14]. Explicitly stating
objectives, interventions, or phenomena of interest is
necessary for a scoping review [12] (Table 1).

The research questions guiding the scoping review
were derived from this structure. Therefore, our scoping
review research questions are as follows.

+ How is the concept of well-being in PhD scholars
defined and described in the literature?
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Table 1 The PCC format for formulating the research question
P Population: PhD scholars enrolled in different medical and allied health science subjects

Concept: The well-being of PhD scholars is interpreted as a multidimensional and mul-
tifaceted phenomenon, and well-being is generally described in the literature as “the
individual's experience of his or her health”

C Context: Context encompasses the circumstances under which the study will take
place, including the scholastic, cultural, and societal milieu, institutional rules, support
structures, and any distinctive characteristics that potentially impact the well-being
of PhD scholars

+ What methodologies have been used to explore
well-being in PhD scholars in the medical and allied
health sciences?

+ What theoretical frameworks have been considered
when discussing well-being in PhD scholars?

These research questions prompted the formulation of
the following objectives:

+ To explore the concept of well-being in PhD scholars
in literature

+ To identify methodologies used to explore the con-
cept of well-being among PhD scholars.

+ To evaluate the theoretical framework used to dis-
cuss the concept of well-being among PhD scholars.

Developing and aligning the inclusion criteria

with the objectives and questions

Due to the extensive nature of subject matter, we
reviewed the English-language literature irrespective of
time frame. The team examined all pertinent literature
that"explicitly"or"implicitly"addressed"well-being"of PhD
scholars in medical and allied health sciences.

Inclusion & exclusion criteria

The literature included English-language peer-reviewed
papers, original full-text research articles, and litera-
ture reviews. The team analysed all pertinent literature
that indirectly or directly addressed the'well-being of
PhD scholars". The explicit illustration of well-being was
defined as encompassing concrete and quantifiable ele-
ments, while the implicit elucidation was regarded as
subjective and individual features contributing to over-
all satisfaction and fulfilment of PhD researchers. Both
viewpoints were crucial for comprehending well-being in
the doctorate academic environment.

Articles focusing on well-being in general other than
PhD scholars or doctoral students, conference papers
and abstracts, and articles without full text following
contact with the corresponding authors were excluded
from the scoping review. Records discussing the concept

of well-being in PhD scholars from disciplines/speciali-
ties other than medical and allied health sciences were
also excluded from the review. To ensure a uniform level
of quality and rigour among the included studies, disser-
tations or theses that had not been published as articles,
symposiums, or books were not considered.

Searching for evidence

The research question was divided into three concepts:
assessing, well-being, and PhD scholars, to enhance the
search strategy and conduct a comprehensive literature
search. Keywords for each concept were systematically
identified. Search queries were created for each notion
utilising the Boolean operator"OR"to ensure a compre-
hensive scope for the enquiry. We used an iterative search
approach combining several keywords with the Boolean
operator’AND"to obtain pertinent results. We used the
OVID interface for EMBASE, which employs Emtree
terms and the"Exp"function to expand all the relevant
terms. For CINAHL, we utilised EBSCO for CINAHL
Headings, whereas Web of Science relies on keyword
searches without a controlled vocabulary. By incorpo-
rating these different databases and search methods, we
aimed to comprehensively capture the relevant literature.
The search was conducted without any specified time
constraints to obtain a comprehensive picture of the
evolution, trends, and full scope of research, eliminating
biases and including all relevant papers. We increased the
search sensitivity by incorporating a field tag and trunca-
tion into the search queries.

A grey literature search was conducted to ensure that
all viewpoints and perspectives on the topic were consid-
ered and no relevant information was overlooked. His-
torically, grey literature has been difficult to document,
and cataloguing has been a challenge [15]. Therefore, a
systematic grey literature search approach was adopted.
The search of article titles focusing on the first 200 to 300
results has been recommended if grey literature is used
in systematic reviews [16].

After a thorough assessment, considering the review’s
objectives and having detailed discussions with co-
authors and our institute’s librarian, the final search
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query combined all individual search queries. The details
of the concepts, key terms, and final search queries for
each database are provided in an additional file (Annex-
ure A). A Peer Review of Electronic Search Strategies
Checklist [17] was verified by a certified and professional
librarian.

Selecting the evidence

All identified records were gathered and imported into
the reference management software EndNote 20 and
then imported into the Covidence Software for screen-
ing and removing duplications. Two review team mem-
bers, NM and MA, independently examined the titles
and abstracts of all collated records for the eligibility
criteria. Any conflicts between reviewers at any stage
of the screening process were resolved by consensus. If
the two reviewers could not reach a consensus, the other
two reviewers, UM and NS, were consulted to finalise the
list of records. After the initial screening, the selected
records were extracted for full-text screening based on
the inclusion criteria. The PRISMA flow diagram (Fig. 1)
shows the systematic selection process of the studies and
reasons for excluding the records.

Extracting the evidence
A data extraction sheet was developed in Microsoft
Excel to extract data from the included records. It was
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finalised following a thorough deliberation process that
involved all authors in achieving a unanimous agree-
ment. Three reviewers (NM, MA, and NS) retrieved data
from five studies to pilot the extraction tool and ensure
consistency. The data extraction sheet was then sub-
jected to iterative modifications. The changes included
supplementary columns to streamline the data extrac-
tion process relating to an implicit or explicit descrip-
tion of the concept of the well-being of PhD Scholars.
The data extraction sheet contained information on the
items in terms of title, author, year of publication, jour-
nal, country/countries of origin, aim/objective of study,
theoretical frameworks used to describe the well-being of
PhD Scholars, study design, sample size, data collection
tools, data analysis techniques, conclusion/key findings,
and explanation of the well-being of PhD Scholars as an
implicit or explicit concept. The lead investigator (NM)
charted the data for all included items and finalised the
data analysis strategy after the group consensus meeting.
The co-authors (UM, MA, and NS) checked the data for
accuracy and inclusiveness.

Evidence analysis and presentation

To identify the categories and themes that character-
ised the concept of well-being among PhD scholars, we
implemented a qualitative inductive thematic analy-
sis [18] as we required a comprehensive description

‘ Identification of studies via databases and registers

‘ Identification of studies via other methods

)

Records identified from*:3391 Records removed before

CINAHL (n =1270) screening: (n=878)
o Duplicat " "
Web of Science (n=712) uplicate 'EE?,; s)remwe n

=878
Embase (n = 615) Records marked as ineligible by
MEDLINE (n = 413) automation tools (n = 0)
PsycINFO (n = 381) Records removed for other

v

Identification

Records identified from: (n = 25)
Websites (n = 0)
Organizations (n = 0)
Grey literature (n = 25)
efc.

reasons (n=0)
I

Records excluded™
(n =2348)

Records screened
(n=2513)

}

Reporis sought for retrieval
(n = 165) >

Reports not retrieved
(n=12)

Reports sought for retrieval
(n=25) v

Reports not retrieved
(n=0)

Screening

I

}

Reports assessed for eligibility
(n=153) »

Reports excluded: (n=101)
Wrong outcomes (n = 58)
wrong study population (n = 19)
Wrong topic of interest (n = 2)
Books (n=2)
Symposium (n=1)
Dissertations (n=19)

v

Studies included in review

Reports assessed for eligibility
(n=25) » Reports excluded: (n=14)
Duplication (n = 5)
Wrong Study Population (n=7)
Wrong outcome (n =2)

(n=63)

Fig. 1 The PRISMA flow diagram
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of the extracted data that was not associated with the
researchers’preconceived notions or analytical frame-
works. The review team conducted regular meetings to
deliberate on their initial thoughts and rationale behind
the merits of the extracted evidence, which facilitated
the development of themes and categories. The key find-
ings from the data extraction process are summarised in
Table 2, and the detailed data extraction sheet is attached
as an annexure for comprehensive reference (Annexure
B).

Result

The search of five databases yielded 3391 records. We
identified an additional 25 records from Google Scholar
as grey literature. Covidence identified 853 duplicate
records, and 25 duplicate records were identified manu-
ally. 63 records met the eligibility criteria after a sys-
tematic screening and selection process following the
PRISM-ScR flow diagram and logical exclusion, as illus-
trated in Fig. 1.

A substantial number of articles (30 articles, 47.6%)
were published in the 2010 s [3, 6, 8, 9, 22-25, 29, 31, 36,
40, 43, 45, 46, 48, 49, 57, 58, 60, 63, 65, 67, 69, 70, 72-74,
76, 79] while a slightly higher number (33 articles, 52.4%)
were published in the 2010 s [19-21, 26-28, 30, 32-35,
37-39, 42, 44, 47, 51-53, 56, 61, 62, 66, 68, 71, 75, 77,
78, 80—83]. In high-income countries, 51 studies (80.9%)
were conducted [3, 6, 8, 9, 19-21, 23-33, 35-40, 42, 43,
46-49, 52, 53, 5658, 60, 61, 66—68, 70-78, 80, 83], which
accounted for the plurality of the studies, seven studies
(11.1%) were conducted in upper-middle-income coun-
tries [22, 45, 62, 63, 65, 79, 82], while two studies (3.2%)
were in lower-middle-income countries [51, 69]. Studies
from low-income countries have not yet been conducted.
Furthermore, three studies (4.8%) were conducted in
multiple regions [34, 44, 81]. The World [84] country
classifications by income level were used to categorize
countries into high, upper-middle, lower-middle, and
low-income categories [84].

The selected articles employed a variety of study
designs. The predominant design utilized in the study
was cross-sectional/survey (34 articles,53.9%) [3, 19,
21, 22, 25-28, 30, 32-36, 38-40, 43—-46, 49, 65, 66,
68, 71, 72, 74, 76, 78-82]. The other designs that were
included in the study were correlational studies (two
articles, 3.2%) [69, 77], longitudinal studies (three arti-
cles, 4.8%) [29, 61, 83], reviews (six articles, 9.5%) [6, 8,
9, 48, 62, 67], qualitative studies (seven articles, 11.1%)
[20, 31, 42, 56, 63, 70, 73], mixed method studies (eight
articles, 12.7%) [23, 24, 37, 47, 51, 57, 60, 75], interven-
tion studies (one article, 1.6%) [52], pilot studies (one
article, 1.6%) [53], and one-group ex post facto design
(one article, 1.6%) [58]. Aside from the six reviews, the
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sample sizes exhibited significant variation. Out of the
total number of studies, 15 (26.3%) had less than 100
participants [20, 22-24, 27, 31, 51, 52, 56, 63, 70, 73, 75,
79, 80], while 18 studies (31.6%) had a participant range
between 101 and 500 [19, 25, 26, 28, 29, 38, 42, 45, 47,
53, 58, 65, 69, 72, 74, 78, 81, 83]. Ten studies (17.5%)
included a participant range of 501 to 1000 [3, 33, 46,
49, 57, 61, 68, 76, 77, 82]. Six studies (10.6%) had a par-
ticipant range of 1001 to 2000 [21, 30, 35-37, 60]. Addi-
tionally, five studies, accounting for 8.8% of the total,
had a participant range of 2001 to 5000 [32, 39, 40, 66,
71]. Of all the studies, only three (5.3%) had a partici-
pant count of over 5000 [34, 43, 44], with the most sig-
nificant sample size being 6812 [44].

Surveys and questionnaires comprised the primary
methods of data collection (42 articles, 66.7%) [3, 19, 21,
22, 25-30, 32-36, 38-40, 43-46, 49, 52, 53, 58, 61, 65, 66,
68, 69, 71, 72, 74, 76-83]. Interviews and focus groups
were implemented in seven studies (11.1%) [20, 31, 42,
56, 63, 70, 73], whereas eight studies (12.7%) imple-
mented multiple methodologies of data collection [23,
24, 37, 47, 51, 57, 60, 75]. Furthermore, databases were
used for data acquisition in six review articles (9.5%) [6,
8,9, 48, 62, 67]. The bulk of the studies (50 papers, 79.4%)
employed specialized instruments, scales, or question-
naires to gather data [3, 19, 21-30, 32-40, 43-47, 49, 51—
53,57, 58, 60, 61, 65, 66, 68, 69, 71, 72, 74—83]. Except for
the six reviews and seven qualitative investigations, most
studies (45 articles, 90.0%) utilized valid and reliable tools
[3, 19, 21-30, 32, 33, 35-40, 43-47, 49, 52, 53, 57, 58, 60,
61, 65, 66, 68, 69, 71, 72, 74, 76, 77, 79, 81-83]. Of the
total number of studies, only five (10.0%) did not provide
information on the validity and reliability of the instru-
ment or questionnaire utilised [34, 51, 75, 78, 80].

In 40 articles (65.1%), theoretical frameworks were
employed to describe the well-being of PhD scholars [3,
6,9, 19, 20, 23-25, 29, 32, 34, 35, 38—40, 42, 44—46, 48,
49, 52, 56-58, 60-63, 65, 66, 70, 73—79, 83]. These stud-
ies employed diverse theoretical frameworks, demon-
strating the multifaceted nature of well-being among
PhD scholars. The frameworks encompassed a variety of
psychological theories, including the Six-Factor Model
of Psychological well-being [34] and Self-Determination
Theory [42], as well as stress and burnout models such as
the Perfectionism and Stress Model [19] and the Conser-
vation of Resources Theory [29]. The Broaden-and-Build
Theory of Emotions [6] and Diener’s Tripartite Model
of Subjective Well-Being [9] examined emotional expe-
riences and overall life satisfaction. Theoretical models
addressing stress and coping mechanisms were also prev-
alent. The Transactional Theory of Stress and Emotions
[32], the Conservation of Resources Theory [6], and the
Effort-Reward Imbalance Model [61] as the frameworks



Page 6 of 36

(2025) 13:362

Mahsood et al. BMC Psychology

uswisn(pe [elusiy
1oddns |epog
A12IXue 159

passaippe Al

-1/dwil ae uswisnipe
SIWapede pue yijeay
[PIUSWISIR|OYDS QUd
‘A19IXUP 1591 pUP SSaU

UOIIR[2110D UOSIeR

alleuuonsanb
A12IXUE 1531 SUoseles
alleuuonsanb

SSOUDISIWOH SpIsawoy ybnouy sisAleue aAnduDSaQ  SSUXDISSWOY UBISISd 08 [PUOIID35-S501D IIN [cq] 1z1zy upweS
9ouewlopad dlwap
-ede pue ‘AoedLya-J|9s
dduPWIONAd DIWSPEDY  Ydieasal ‘uoisiaiadns 2JleuuonsanD
uoneUIWILDSI] ‘Buriolusw Jo soue} $5920.d Uolsialadng
y1eay |euonowy -jodwi sy ybnouyy sisAjeue Jusuodwod SISy pue BulolUs|y pauonuaw A
uols  siejoyds gyd Jo buisqg ledidund ua1dYj20d 24IPUUONSIND YO -211dxa 10U sI Apnis oY1
-InJ2dns pue Buousy -||9M 3Y3 SassaIppe eydie syodequold) paleay-sisay | pue BulApiopun siomaulely [17] sodwed
AoedJa-495 Ydleasay Apddwir spiie sy UONP[LIOD SUOSIERd  ADBDLYT-J9S YdIeasay SOzl |BUOIID35-5501) [ED112102Y1 By -IOPRWY OlUOIUY uenf
uoysialadns
[eJ0120p Ul sdiysuorn
-e|aJ oA;0ddns pue yijeay |edisAyd pue
'SS2U1S 'UOIIDRJSIIES [PIUSW PUB ‘BJI] YlIM
'UOBAIIOW UO S9DOUD uonoeysites ‘sssuiddey
SIejoyds gyd Jo bursg  -uadxs diysiolusu Jo ‘3411 Jo Alijenb s jenpia
-||9M ||BI2A0 33 pue 1oedwl 3yl ybnoayy -Ipul Ue se siejoyds
9oual|isal bupnowold 1o} passaippe Apdiduwi st ayd Jo buisg-jlom ayy
uolsiAIRdns [BI0ID0P Ul siejoyds gud jo Abojouswouayd 9Q110S9p SYIoMawel) 07
sdiysuone|as aAnISOd BuIsg-|lom ay | sisAjeue deway | SMmalAIRIUL Yidep-U| 71 9Anaidisiuf aAielenD [EDI2I02YI YL YalWeyye |V BYeN
AJo1uaAU| INouINg usb
-eyuadod ay3 Jo ajeds
AbojoyoAsd uj soaulesy -gns Inouing [euosIad
|eJo1o0p buowe no 7 UOISI9A -SWO)}
-uing pue ‘uolssaidap -dwiAs A1aixuy pue
‘uoissedwod-J|as uoissaida( 4o K101
‘wsiuondagad -UAU| 33 JO 3|eds
nouing [BD1ID-J[3S JO -gns uoissaidaQg |9POW INO
uolssaudag sua| ay1 ybnoiyy 3|edS uolssedwod-J|aS -uing pue ws|uonday
uoissedwod-j|95  passalppe Apidul si SENVENECTRIS -13d [RUOISUSWIPIYNIA
ws| SIEJOYDS QYd JO  SISAjeue uoissaibas pue 1234194 ISOW|Y Y3 JO [9POW\ SSaaS pue
-uoiapad |15 Bulag-|lam ay | annduossg  9jedsqns Aduedaidsiqg 6L1 |BUOI1D35-5501) wsluondadd  [61] °[e 39 uospleydiy
1daduod siejoyds
1d11dx® Jo 31| dw ayd jo buiag-jlam
ue se siejoyds ayd 3y aquIdsap 0}
Jo buiag-jam ayy sanbiuydal pasn syJomawesy
Burag-||am jo saway Jo uoneue|dxy sisAjeuy eleq@ $|00] UO13I3)||0) eI azis 9jdwes ubisaq Apnis |eonaio9y IPIIY

1o9ys UodeiixXe e1e ¢ 9jqelL



Page 7 of 36

(2025) 13:362

Mahsood et al. BMC Psychology

uon

-BJUSLIO JUSUIRAIIYDY
Ayjenb dasys

yi[eay [elausn
poddns Ajiuieq
uonealdap-jas
9DUSPYUOD I23IeD)
poddns Aiosialadng

JuaWabeueW SSa11S
sadNoeld 21ed-419S

sdiysuone|al ynoyig
S9OUaNbIsSUOD aAIIRDIN
sdiysuonie|al aAjoddng
ymmoib |euolssajoid
Bulag-|lam [euonow

1uswdojansp asiadx3
sol

1suodsal bupuejeg
sabuajjeyd
pale|aJ-aIn1epipued

S9UWODINO Yijeay
[BIUSW 2dUSNYUI
yo1ym ‘uoniedaldap
-J|9S pue ‘9dU3PYUOD
J931ed ‘oddns A1os
-InJadns ybnoiyy
passaippe Apidu st
SIPJOYdS Qyd 4o
Buisg-jjom ay

S|9A3| ssau1s buibe
-uew Ul sadnoeid a1ed
-J|9S 4O ddurLOdWI YL

bunybybly Aq
Siejoyds qyd Jo buisqg
-||9M 8y sessaippe
Apiduar Apnas ay .

ssaupoud [euols
-s3joid pue [euonowa
109}je sadualadxa uon
-B1I3SSIp 2AED3U pue
aAIsod moy but
-uuexe Aqg bulsq
-|loM,s1ejI0YdS Qyd
sassalppe Al

-oljdwi Jaded ay |

$9|2P1SQO [RIOIDOP
Bulknuspr pue sioy
-e2Ipul $SasIp [e2160]
-oyoAsd buissasse Aq
Bulag-||om,siejoyds
Qayd sossaippe A

siskjeue
uolssaibas ajdiniy
sisAjeue aAndidsaQ

sisAjeue 9|qe

-lieA Jo12Ipald dypads
uolssaibal

3|dinul [ea1ydiealH

$159)-1 'SUOIR2.110D
'sonsnels sAndussag
sanbiuydal

SIsAjeue e1ep oAl
-e1ljenb [ensuasuod

e1ep aAlellenb Jo
sisAjeue aAdNPQY

3|eds uonepaldap-j|as
'9eDS UOI1PIUSLIO JUSW
-9AJIYDY 'S 9[RS SSANS
paAladIad Hoddng
[PIDOS PaAIDDIR JO
9]e2S [euoISUIWIPIINIA
3eds

9oU3NPNeI4 PIAIRDIDY
9eS BuIag-||am
[elus| ybinquipg
SPIMmIeA 1oys

9]©2S $5211S PAAIDDIDY
'3|B2S SSUINJPUIN
elydjape|iyd ‘J1reuuon
-S9NQD uoe|NbHaY uon
-ow3 ‘poddng epog
PaAI923d JO 9|edS
[eUOISUSWIPIIINIA
'24IBUUONSIND 3SDIaXT
QW] 2INSI3T UIPOD)
Xapu| aualbAH da3|s

wioj 1oys
—2INSeaW YoJ1easal Ul
JASLRTIENTES

9|eDS U2Ieasay
PIBMO] SOPNINY
UOISI9A JUSPNIS
-K101USAU| DUl
BulsIop AIOSIAPY

e1ep

dAI1YI[BND) 10§ SUON
-sanb papus-uadp
(SSd)

9[IS S5311S POAIDD
-13d @Y1 pue a|eds
$$911S A13IXUY UOIS
-saida@ ay1 buipnpdul

ey

(weiboid
Ayd Ul pa]|01us 9%8S)
88%

sa1enpelb [e10100p 57

uBISIP [BUOIIDIS-SSOID

uBIS3P [BUOIIDIS-SSOID

ubisap PoyIaW-paxiw

I'N

SIIIANDE SSaUINJPUIL
13Y10 JO uoleypaw
SOAJOAUI YDIYM ‘211

-deid sssujnjpuiw Jo
1da5u0d ay3 uo
paseq si 3|o1de ay3 ul
pasn ylomaulesy
SSauNypuILL Y|

(4OD) Youeasal
dAI11eYI[eND [ENSUSSUOD
Buisn ssdusuadxe uon
-B1I3SSIP 2A11HAU pue

an1sod sarenpelb
paiojdxa Apnis ay |

SONSS| [BUISIXS JO
[euosiad pue asiadxa
SY15ads-ulewop se
s9|pIny,saieplpued
Qud Anuspy o1

pasn sem ABO

[07] eIsseieN WoiAg

[57] SI9AN g uouurys

[vc] pieing uely

SSU1SIP [BD100|0YIASH -oljdul Apnas sy YAONY Aem-aup ‘SJUSWINIISUL ASAING 18 -|odA1 Q1eYAd Ay L [cZ] W > ‘Alieg
1dad>uod siejoyds
d1dxa Jo didwiy ayd jo buiag-jlam
ue se siejoyds ayd 3y 3qLIdsap 0}
Jo bulag-||am ay) sanbiuydal pasn syJomawesy
Buiag-jjam jo ssway | Jo uoneue|dx3 sis|euy eleg s|00] UONI3||0) kIR azis ajdweg |eonaloay Py

(panunuod) g ajqey



Page 8 of 36

(2025) 13:362

Mahsood et al. BMC Psychology

151s19d 01 UolUAY|
1oddns
199d/p0ddns |e1oos

Bulag-|lam J1ay3
pupueyus ul poddns
[BIDOS JO 9]01 Y}
Buiziseydwa ‘9ous1
-sisiad pue ‘ssaiboud
‘suopowa ybnoJyy
SIeloydS gyd Jo buieqg
-|lom 3y sassalppe

SYAONV
SuoIssalbal

d[eds
151s19d 01 uonuaU|
d[eds

ssa1b0id paAldIad
d[eds

SUOIIOWS SAINSOd
9|eds 1oddns saaneRy
9leds uod

-dns s19ad d1wspedy
9[eds

siejoyos
QYd 40 Butag-|lam sy
puelsiapun 03 K103y}
UoneUIWIISP

-J|9S 93 pue ‘A1oay |
1oddng |e1pos ayy
‘K103 S92IN0S3Y JO

ubIsap anem UONBAIZSUOD) DY)

poddns Josialadng Apdidwr Apnis ay | [eDIyDIRIBIY JBaUl| poddns Josialadng (124 -9y} [eUIPN1IBUO| pazinn Apnisayl [l bossp =q [eeIn
Ayjenba Jsp
-uab Joj ejwiapede Ul
Bulag-||am Jo aouedyIu
-Bis ay1 Bunybyybiy
Awouoine qof  $i012e} [euoneziuebio aireuuonssnb
1uswdojansp J9ale)  buisAjeue Aq siejoyds (OVNY) Aaoyiny
YIom e A19jes pue Qyd jo buieq (@dueLRAOD JO uondnuod-nuy
Y3eay Jo suondaniad -|]oM dY3 SasSaIppe sisleuy) SYAODNY  [eUOlIeN Uel[el 8y} Jo
Ayjenba Jspuan Apidwir Apnis ay 1591 SRUAT SISAjeuy uoIsIaA pardepe ocl [PUOND35-5504D I'IN [87] ouIAIOD D
elWapede Ul y1jeay |el
-USW JO dUPA3JI 3}
DURIANSIDd  Buiziseydws ‘sadIAIRs
SE} poddns pazijeuos
-UoJeasal J9aled Aea Joj  -1ad Joj paau AY3 pue 71(S
S9DIAIRS 1oddng  1I0JwodsIp [euonow 9dUBLEAJO  -11D) 3|EDS D) LIoYS
Sa1MAIDe BupiomIaN  Jaybiy bulkynuspl Aq SISAjeue a1eLeAIlNN 0C -9|e2S uoneNbay
uonejnbau Bulag-||amsiejoyds 9DUBLEA JO  UOIOWT Ul S21NdWIJ
UonOWS Ul sa1NdWIQg ayd sassaippe Aj siskleue Aem-auQ | 7 591B2S Ssa41S ApNis [UOI1D35-550.D
SSaIISIP [eUOOW ldwir Apnisayl  sansiels aAndusag A1a1xuy uolssaidag PEL |PUOIIBAIRSCO IIN [£2] 11D eiou03g
1das>uod siejoyds
1211dx? Jo 31 dw Qayd jo buiag-jjam
ue se siejoyds ayd ay3 aquidsap 01
Jo buiag-jlam sy sanbjuyds) pasn syiomawesy
Burag-jjom jo saway Jo uoneue|dxy sisf|euy eleq $|00] UOII3)|0D kIR 9z1s 9|dwes ubisaq Apnis |eonaioay | Py

(panunuod) g ajqey



Page 9 of 36

(2025) 13:362

Mahsood et al. BMC Psychology

1nb 01 uonuA|
uonejsies weiboid
puiag

-|I9M [B2160]0YASq pue
'|leDoS ‘|euonowy
SSUIS PAAIDDID

1nb 01 uonusUI pue
uonoesies welboud se
[[9M Se ‘Bulag-|[am
|ed1bojoydAsd pue
'[BIDOS ‘|euOIIOWS Uo
SS241S paAldiad jo
1oedwi ay: buiul
-wiexa Aq slejoyds
Qud Jo buraq

-|]oM BY3 S35S3IppPe
Appdydui appne ay |
ESIVENIECY]

Budueyua 1oy salb
-91e115 A1N2e) pue
9dual|Isai 03 syied
[ENPIAIPUI UO SUOIS

(W3s) bujiapony
uonenb3 [ein1onag
S1USIDL30D
UOI1R[2110D U0SIESd

uon
-dejsiies welbold 1oy
alleuuonsanb wail-g
unb o1 uon

-U31Ul 10§ 3|BDS W3l
W04 1oy wnnun
-UoD Yi[eaH [elusy
9]©2S $5211S PAAIDDIDY

1nodolp |ooyds Jo
[9pow sse30id $S2.15
s0J1onbay-zaunN
SUOIIOWS PUE $5313S JO
Aloay) [euondesuel]

0877  UDISIP [BUONDSS-SSOID S UBWIY|O pUB SniezeT

[¢€] 12194 eaiweS

puoddns -snosip ybnoayy
[BIDOS SPIM-UONNIASU|  SIejoYds gyd Jo bulaqg
sa1balens buidod -||oMm a3 sassalppe SUOIS  SIOSIApe Alnde} g pue ubisop
2dU3||ISaY Apo1dwi apd1ue ay | sisAjeue djeway | -snosip dnoib sndoy SIULPNIS Qyd-an 8 24easal dAIRY[END IN  [L€]Jeynbaeq ‘\ elnr
9|eds Josinadng
siseyl 8yl yum uon
-DBJS11eS pue ‘211eU
Buiaq -uonsaNY 2Iuod
-||oM [[BISAC J1DY} 10} AJIUIB4-3{IOAN ‘WO
1oddns |e1>os pue uon 110yS-3|edS uonenbay
-e|nbHal [euoows Jo uonow3 Ul sanndy
aouenodwi ay bul -1 '9e2S 3y Ym
-ziseydwa pue yijeay UOI1DBJSI1eS ‘UONIPa
S||14S 2182-J|9S |euaw bupuanyul 51591 24enbs-1yd pue pu023s ‘AI0JUSAU|
suonelidse Jaated)  si010e) buikjnuapl Ag $1591-1 SULIPNIS uolissaida sypeg v
uondeysies  siejoyss gyd Jo buieq uols  -2I1eUUONSAND Yi|eaH
947 Woddns [epos -|lom a1 sassalppe  -sai1bai dsIbo| Aleulg 1USNed ‘7| -241eUUOn [og]
uone|nbai |euonowy Appdwir apie syl soaspels aARduosag  -sanQ YijesH [elausn 310l [PUOIID35-S501D IIN euidnisy - 0dspueI4
1dad>uod siejoyds
d1jdxa Jo 1 dw ayd jo buiag-jjam
ue se siejoyds ayd 9Y31 aquIdsap 01
Jo buiag-jam ayy sanbiuydal pasn syJomawesy
Burag-jjom jo saway Jo uoneue|dxy sisfjeuy eleq $|00] UOII3||0D kIR 9z1s 9|dwes ubisaqg Apnis |eonaioay | Py

(panunuod) g ajqey



Page 10 of 36

(2025) 13:362

Mahsood et al. BMC Psychology

1oddns [e1>os

sadUalIadXa

AUARDNP Aayd 2y jo s1dadse
-o1d pue uonosejsiies [ea160joydAsd 01
SIUSW  Pa1e[al $3]eds JO U YAONY Aem-auQ
-UOJIAUS YdJeasal uiyum  -dojaasp ayi ybnoiyy ST
uonelbau|  Apnis ayi Ul passalppe -j90 UOI1e|2110D) (©dd0)
Buisg  Apdiduwl sem siejoyos v a1leUUONSIND Wielb [og]
-||am [e2160j0YDASd  gUd JO Bulag-|lam ay | V43 -01d Qyd Jo Aljenp 08/'L [PUOIID3S-5501D IN  UUBWLISH Jadsar wiry
SJejOYdS 10 Sysi
SW21sAs 1oddng 959y} 01 puodsal 0}
adueleq SIISIDAIUN 10§
3jI|-j4om Jo aduerodw|  pasu syl buiziseydwa
A)jepioins isurebe ‘sabua)jeyo yieay
SI010B} 2AIID10M4  [BIUSW pue AlepiIns A5U315ISUOD [EUIRIUI
Bulag-|lam uo  Bujuiwexs Aq siejoyds e1ep aAleljenb 1oy JUS||9IX3 peY ¥Y-DgS
sa1pN1s qyd 4o 1oedul] AydJo buiag  sisAjeue dnewsyy pue (4-04S) (AN
$10)08) -||oM 3Y3 Sassaippe  elep aAlRHIUBND JO)  PasIASY-SIIeUUONRSIND [PUOIH|OA-|PUOIIBAOIN [s€]
SU pue AljepIoing Apiduwir apdiue ay | sisAjeue aAndudsaQ InolAeyag apIdIng ozl Aaning pajesbau| ay) [|9ZeH "W 31sseD Ig
Jusuwiuol
-IAUS aA1Ioddns e Joy
pasu ay1 bunybiybiy salpnis
‘uondnuaiul Apnis |B10120P JO IX2U0D Y1
S||I4S UOIIN|OSaI DIPJUOD)  BudYe S10108) Yi[eay pUBISIOPUN O} YI0M
ERUETEEN [eIUSW BuisAjeue Aq -3Wely [BD112I03Y] B S
Awouoiny  siejoydss qud 4o buisq pasn sem HBulaq-|[em
1oddns [e1dog -||9M 3Y3 SISPISUOD S|2pow Uo|ssaibal 6107 |ed160joydAsd jo [p€] 10>
uolssaidap pue A1aixuy Apndwir apdiue ay | onsibo| [elwoulg AdAINS Qyd ain1eN 07£9 AdAIng |9POW J01DRJ-XIS Y|  -UBIDg-Z|RZUOD) ‘'S
s3JedS
SI0SS911S DIWISAS pue
UondeJsies qor S91AIs 1ioddns 1oy [PUOIINIASU| PUE ‘3|edS
SUOIUSAIIUI A)ssadau ay) pue AIINdasu| gor ‘a|eds
Bulag-||am pazijeuosiad  ‘saNss| yijeay [eIuswl UOI12BJSIIeS qOf '9]BdS
JUSWIUOIIAUT  ‘S10SS13s BuIssnosIp Aq SIS PAAIDDID ‘91edS
Slwapede aaioddns  siejoyds gud jo buieq Iapios|q A1axuy pazije
sadlAlRs Moddng  -jlam ay3 saziseyduia UO|ss2I031 1B3UIT  -IBUSD) ‘D1IBUUOISIND
SaNSS| Yijeay [erusiy Apiduwir apd1ue ay | sisAjeue uone|a110) Y1|eaH paniadiad 685 [PUOIID35-S501D IIN [€€] youpal4 uelng
1das>uod siejoyds
d1jdxa Jo 1 dwy ayd jo buiag-jjam
ue se siejoyds ayd 9Y31 aquIdsap 01
Jo buiag-jam ay) sanbiuydal pasn syJomawesy
Burag-jjom jo saway Jo uoneue|dxy sisf|euy eleq $|00] UOII3)|0D kIR 9z1s 9|dwes ubisaq Apnis |eonaioay | Py

(panunuod) g ajqey



Page 11 of 36

(2025) 13:362

Mahsood et al. BMC Psychology

Alsianiun
losiniadng
[e1D0s
yoieasay
Ueay 13 SWoH
Sanl|1oe4
1uswdojansg

2due|eq I|-IoM
SduPWIORd dIWSpedY
AETHEEY

a|geunba jo suondsdiad
uondeIAUl Anoey
SANISOd S1PWI|D Welboid
uononpal ewbng
puoddns yiesy [eausiy
suon

-IpUOD [EIUSWUOIIAUT

SSU1SIP [BD100|0YIASH
Bulag-||am [pIUSN
AUNWWOD djWap

-ede 3y} pue siosiaiadng
s19ad yum

UoedY[IUSPI [BID0S
1oddns |epog

A1uap! Jayieasay
Josiadns yum diysuon
-B|2Y 9dUeeq 3JI|SHOM
9DUIPYUOD Y1353l
|BUOSIad [eIB3]|02-[RID0S

BuISg-||om Jo ainjeu
pa31228JINW 3y}
Bunedipul suewop
snoleA ybnoiyy
passaippe Apidu st

slejoyds gyd jo
Buisg-jjom ay
Uieay

|erusW anoldwl 03
SJUSWIUOIIAUS SAILI0d
-dns Joj pasu sy}
Bulziseydwsa ‘sjuapnis
Qyd ul swoydwiAs uols
-saudsp pue A1aixue
Bunoaye SI0108) UO
Buisndoy Aq passaippe
Apiijduwir s siejoyds
QUd J0 butag-|jam ay |
SEhN[e

|ed1bojoydAsd pue
Bulag-||om [prUSW UO
1oeduwil suonesyiuap!
[e120s pue oddns
[eIDOS Bululwexe AQ
passaippe Adidu st
SIejoyds gyd 4o
Burag-jlam ay |
9dueleq 9y

1O\, PUB,OUSPYUOD)
21easay [PUOSID,SE
4ons sio1oey buizis
-eydwa Aqg siejoyds
Qud Jo burxq

-|]oM dY3 SasSalppe
Apdydui appne sy

1591 asT sdvysi4 pue
"VAONY ‘sisAjeue
AM[IGe12J [PUIRIU|

sa|qe
-1IBA |0JIUOD) SISA[euy

uolssaibay sisAjeuy
1010p4 AI01BWILYUOD
so1sne1s aAndusssqg

SD1Is1elS [enud
-J2Ju) pue aApRdidSIp
‘AOUB1SISUOD [RUIRIU

eyd|e sysequoid)
SisAjeuy

2IN12NJ3G 101084
SisAjeuy

syusuodwio) [edpulld

160018/0="D
pa1eJISUOWIRP

Apnis siyr Ui pado
-|2ASP USWINASUL 9Y |
sdnoib

SN20J 931Y1 papua1ie
FE'959U1 JO 'S1U8pNIS
Qyd £S5 Yyumsial

7 -24eUUON
-SaNQD Yi[eaH 1uaned

9 -13|SS9Y
3|eds

Buraqiam [eausy
ybinquipg spimIe
ulio4 1oys

InoiAeyag aAioddng
K||e120S 104 AIO1UDAU|
3]edS SUOISINOIJ [B120S

(0MQ) 211eULOAS3ND
BUIDq|[A) [R10320Q

00Ss¢

785'C

00¢

€€/ ASAINS |euoneN
gee aseydaold

ASAINS

|BUOI1D9S-SSOID)

|PUOI1295-SSOID

SpoYIaW paxiw

sulewop
SnolleA uo buisndoy
'siejoyas qud Jo buiag
-||9M 33 $9553558

(1) sisAjeuy 10edw| se
UMOUY SIOMIWE Y

Yieay
[BIUSUI,SIUSPN]S |20}
-D0P 9dUSN|jul SI0108)
[ENPIAIPUI PUE [UOIIEZ
-luebio 1eyy s1s966ns
4oJeasal Yyijesy [euon
-ednd>20 WOJ) 3IoM
-awiely [enideduod ay|

AKloayy

uonedYIIUIPI [B120S
110ddns |e1>0s JO sIom
-9UlelJ [D112403 Y1 Sy |

IIN

[ov] 42diunr g

(6€]
3YM-SBUOT Y [3IUeq

[8€]
uewse[ ) eileg

[£€]100IqI0H Y

Buisg-|jam Jo ssway |

1dad>uod

1d1dx3 10 321 dwt
ue se siejoyds gyd
Jo buiag-jjam ayy
Jo uoneue|dxy

sanbiuyda]
siskjeuy ejeq

$|00] uon?3||0) eIeg

9z1s 9|dwes

ubisaqg Apnis

siejoyds

aud jo buiag-jjam
Y1 aqudsap 03
pasn s)Jomawe.y
|e>n3aioay

|pnIy

(panunuod) g ajqey



Page 12 of 36

(2025) 13:362

Mahsood et al. BMC Psychology

S9A1S

diysiapes| Josiasadng
|013U0d gof
Spuewap qor
ERCIENPAIETE eV

S3UuapnIS
Qayd buowe yijeay
[eIUSW JO SJo1dIpaud se
s3}A1s diysiapes) Jos
-IAJ9dns pue adepa1Ul
AJludej->1om 31| $1018§
Bupebnsanul Aq
SIPjoYyds gyd Jo bursqg
-||oM 3y SasSIppe

Solel SppO
uolssalbal o1sibo
sasA|eue

10315} A101RWIYUOD)
sonel

(OHD) auteULON

swiajqoid yiesy [eausiy Apdidwir spiie syl ¥su pue sabejusdisd  -SaNQ Yl|esH [rlaULsD £5¢€'S [PUOID3S-SS0ID IIN [€¥] oanboanaT eney
sanIuny
-loddo ylomuleay pue
‘uoneloge|od ‘sld s|aAl] ABJaua pue
S{IOMOD YIM SS3UPS  UOIIDRYSIIeS 119y} 9UD SUPIPaW Ul SJUIPNIS
-1ej2J pue sdiysuone|ay -npur eyl sdiysuon Qayd Jo buieg-jjam aya
I0M JO -e|2J pue ‘Aullouoine Bupusnyul s1010e) 3y}
an|eA 3yl Jo uoiuboday “1ioddns 1| s10108) suonsanb pay pueisIapun 01
SIoMm Ul Awouoiny punybiybly Aq 1x3)-uado yum Aaains SIOMUIRL) [BD11D)
uon  siejoyss gyd Jo buiaqg 21U0J1D3J3 SO END € -oay3 e se (1Qs) A1oay
-edjunwwod uado pue -||oM 3Y3 SassaIppe 1ep SAljRIIRU Buisn pa1d3)|0d sem UONRUIWLISIDJIDS SY3 [y
uolsialadns aaiioddng Apdidwr Apnas ay | 4O sisAjeue 1us3U0d QEENET e} 98¢ Alinbul aAi3eleND pazijn Apnis ay 1exInsny| "y Iwysey
sdiysuone|al sanl|Iq
Kiosinsadns bunebinen -Isuodsai A|iuiey pue
SUIDUOD  3DUBJRQ 3jI|-I0M Ml
Buipuny [euosiad sabus||eyd jeuosiad
sa1Iq Buibpajmoude Ag ASAINS DAL
-Isuodsai [euosiad pue  slejoyds gyd jo buieq -eyuenb |ew.oy e pue
Ajiwej buibeuey -||oM 23 s3ssaIppe alreuuonsanb uy [1+] Bul
2due|eq I|-IoM Aj23l1pul 3)dde ay | sonsnels aAndudssp -1UM DAEjeND B ST [eUOND35-5501) IN - -Youy pleyary inyuy
1das>uod siejoyds
d1jdxa Jo 1 dwy ayd jo buiag-jjam
ue se siejoyds ayd 9Y31 aquIdsap 01
Jo buiag-jam ay) sanbiuydal pasn syJomawesy
Burag-jjom jo saway Jo uoneue|dxy sisf|euy eleq $|00] UOII3)|0D kIR 9z1s 9|dwes ubisaq Apnis |eonaioay | Py

(panunuod) g ajqey



Page 13 of 36

(2025) 13:362

Mahsood et al. BMC Psychology

1USWUOIIAUD YDIeasay
UOIIRSIIeS I
aInssaid pue ssang
SWw91sAs Loddng
SIBIITERIES

salbaienss buidod
1pNpoidau Jo
1oedwl yijeay [eIusy

JUSWUOJIAUS Bululea]
SJ91199 D1wsid]
sa|yoid bunLp

sdiysuone|al bunouay
AoedJa-4|35 Ydleasay
sabus|jeyd djwapedy
1oddns |epog
S9WODINO Y3[eay [RIUSN

Syuspn3s a1enpeib Jo
yijeay [exusw ay3
1oedwi) ued Ayjiql

-onpolidaul Jo sadua

-ladxe Moy Jo uon
-eJjojdxa ay1 ybnoiyy
passaippe Appijdu si
SIeJOYds Qyd 4o
Burag-jjam ay |

S3UWI02IN0
Slwapede pue ‘sjal|aq
o1u1sIda ‘sajyoud bul
-JM UM UOIIRID0SSE
s) ybnouyy passaippe

Apdidwar s siejoyds
Qyd 40 Butsg-|jam ay |

sabua|jeyd

dlwapede pue ‘4od
-dns |e120s ‘sawo2INo
yi[eay [pIusw se yons
s1010e) bulujwexa Aq
siejoYyds gyd Jo buisg
-|[9m 3y3 passaippe
Appdydui ape ay |
S3UapNIS

[P101D0P JO BUISg-|[om
||e42A0 21 01 bunn
-qu1uod 1y yoddns

sisKjeue diew

-9y SIsAjeuy Joide
uolissalbay
uone|210)
S21151181S [PRUSIU|

V4D
VYAONY
3|yold e

sisA|eue UONBIPAN
$159)-]

siskjeue

uoIssalbal [ed1ydIelalH
SUOI1e|3110D)

dpIND MIIAIAU|
3]e2S g W04 paxi4 uop
-DBJSI1eS 3)I7 [BIDUSD)
(3]82s W1/ Japiosig
A13IXUy pazi|elauan

(8 -241eUUON

-SaND Y3[eaH 1usned

3|edS 1UsWUOI
-1AUg Buiules ayi Jo
suondaniag

alleu

-uonsenO 40N dIw
alleuuon

-SaND) 5592014 DU

UOISI9A JUDPNIS
-A101UaAU| 3dUBl||Y
BulsIop A1OSIAPY
3[eds

A2eDLY34|9S Yoieasay
/ Japiosig

A13IXUY pazI[elaudn)
6 241PUUON

-SaND Y1|eaH Jualied

yoeoidde
SPOYIaUW-paxiw

PaMIIAIDUI /€
AonIns ul 9z |

699 A3AINS

Gze  Apnis [PUOIIDIS-SSOID

IIN

[9POW SSB[2-931Y |

[9pOoW 1y JusW
-uoJIAUS-uostad sy Jo
ylomaulely [eiausb ay |

AiaIxue pue
uoissaidap uo buisndoy
'sIeloyds Qud Jo
Bulag-||am ay1 pueis
-lapun o1 sdiysuon
-eja) bunoluaw pue
A2eDLJ9-4[35 UDIR3Sl JO
|9poWl |ed112103Yy |

Yiesy
[PIUSW JI9Y) 103)e

[/t] eBagnT JasseN

[ov] e3uoT NSty

[S¥] Ny uny>

sailjod |edueUY pUe 1y 1oddns |epueuy pue
uoddns jedueuly  2unynd [euoneziuebio ‘21ny N> |euoneziuebio
poddng pue 14 uoissajo.d |9PON ‘uolissajoud dlwap
S3IDI|Od [PUOIINIASU| DIWapede 1y JUsW  satenbg 3sea AleuipiQ -BDB JUSWUOIIAUD
1y 1oddns jedueul4 -uoJIAua Bujuresy se [9pOoW 1607 Bujuten,siuspnis
W YoNnssiode;ybnolyl 1S3 Olley pooylayI] 91I01D0p MOY 354
2inyn> [euoneziuebiQ  passaippe Apdiduwi si [9POW 1goid [e10120Q [€QO|D -eue 03 pasn s| Aloayy
14 uolissajoid djwspedy SIeJOYdS Qyd 4o POYIdNy  InieN 6107 Yl Woij uoneziuebio woiy
14 JUSWUOIIAUR Bululel] Bulag-|lam ay | 101284 [edidUlld 2JleuuonsanD 7189 Aaning K109411y 3y [ Buep 1kuenyD
1dad>uod siejoyds
d1jdxa Jo 1 dw ayd jo buiag-jjam
ue se siejoyds ayd 9Y31 aquIdsap 01
Jo buiag-jam ayy sanbiuydal pasn syJomawesy
Burag-jjom jo saway Jo uoneue|dxy sisfjeuy eleq $|00] UOII3||0D kIR 9z1s 9|dwes ubisaqg Apnis |eonaioay | Py

(panunuod) g ajqey



Page 14 of 36

(2025) 13:362

Mahsood et al. BMC Psychology

3oUeISISSe
|PIUSWIIEdSp pUP
voddns Josiaiadng
uons|dwod weiboid ul
sKejap 01 anp sabuajieyd
[PUOIIOWS PUB [EIUSIN

UOI1DRSIIBS PUB S9DUD
-padxa Apnis [|eIn0
saIsIaAluN Aq papiroid
$92JN0S3I PUe S0
pioddns diwspede pue
swelboid bujurel|
Ayjenb uoisia

-12dns yum uonoejsiies
S3IPN3S |el01d0p bul
-INp padej sabus|ieyd

BUISG-|[oM [euonows
wsl
-U0I1D3}43d dAndepeey

9DURISISSe [eluaUl
-1ledap pue poddns
Josia1edns Jo 3|0l syl
Bunybijybiy ‘uon
-9|dwod Ajpwiy bupdu
-Nyul s1010e) ybNOIY)
SIe|OYDS Qyd Jo Bulaq
“|]oM 3Y1 SISPISUOD
Aj231ipul Apnis ay |

suespboud bul

-utesy pue Ajenb uols
-IAI2dNS Yim uonoeys|
-1es bunyBiybiy sjym
sIaleq abenbue| pue
1uaWabeuew

auw a1 sabudjeyd
Buibpsimousde Ag
siejoyds gyd Jo buiaqg
-||oMm a3 Sassalppe
Aj23lipul 3)dnde ay |

S9OULIadXD [eUON
-OWa PUB 'UON1DBJSIIeS
3l ‘ssah1s paalddIad Uo
1oedwil susiuon
->apiad ybnoiyy
passaippe Adidul st

SISAjeue dpeway |
sonsiels aAdudssQ

sisAjeuy UIUOD
sisAjleuy 2AndidssQ

sonse1s aAndidsa(

7 9seyd 1o}
apinb o1doy mainiau|

| 9524 10} 1X21U0D Uel

-9bIN 81 1Ns 01 pay
-lpow Sem Jeyy aijeu
-uonsanb paiepijen e

S1U9PNIS |BIOY
-D0p pUe SI01eUIpIO0D
welboid gqud uo bui
-SNJ0J Salleuuonsanb
paubisap-j|as om|

SodUo

-11ladx3 aAnebaN pue
9ANISOd JO 9|ed§
3[eds

3JI7 Yam Uondeysies
3|8 SSRUIG PAAIRDIR

SM3IAIIUL Yrdap-ul 8
ASAINS 3UIUO UB Ul /1

S1U9PNIS
[BI0IOOP €61 pue
$101eUIPIO0D 9/

Apnis spoyiaw-paxiu IIN

A3AINS [PUONIDIS-SSOID IIN

BH[Ve/ieEIES!
anndepejew pue
s1s|uoIdaIad-uou

[19]
eAUBSO\ ' IgoepY

[05] Sholsse[ol X3l

wisiuondapad aandepy SIEJOYDS QUd JO  SISAjeuy 3|yold uaie SENVEN >apiad anndepe
WISIUOI1D949d BUIDg-|loM Yl SUONE|OD d1BUBAIJ  -D[DS 1D39}19d 1SOW|Y 875 [PUOI1235-5504D ) [9pOW SsepP-€  [61] 91RO ‘W ||lepuey
90U9IDG JO
BuIg-||om Joy suop g9\ PUe ‘PaNaNd
S|00] JUDWISSasSe bul -USAJ31Ul PaIO0|Ie] U0} (0DS93) O4NIPAS
-1epijeA pue BUlUBISIQ  Pasu Syl pue JUSWUO) '(DIY3) anuad uon
uod -IAUS |BJO1DOP Sy Ul -eWLIOJU| $92IN0SaY
-dns yijeay [exusuw Joy sabuajieyd yieay uonedNnp3 ‘a1e|dwod Kioayy
SUOIUSAISIUI PaIO|Ie| [EIUSW UO SUOISSND DJesS dlwspedy |e2160]023-[eID0S
yieay -sip ybnoiyl passaippe paydieas InoiAeYaq
[eausw bunoedwi Ajpidudr st siejoyds U99( 2ARY S95EQq aoe|dyI0M pue [eUO [8¥]
10108} [EIUSWIUOIIAUT  QYd 4O BUIdg-||om ay L sisAjeue dl1euway ] -eyeq Bumojoy ay L S9Nl 97 MaIA3) buidods  -ezjueblo Jo saloay | IR\ SUUY BIAAS
1das>uod siejoyds
I1dxa Jo 1 dw ayd jo buiag-||am
ue se siejoyds gyd 3yl aqidsap 01
Jo buiag-jlam sy sanbiuyda) pasn syiomawesy
Burag-jjom jo saway Jo uoneue|dxy sisf|euy eleq $|00] UOII3)|0D kIR 9z1s 9|dwes ubisaq Apnis |eonaioay | Py

(panunuod) g ajqey



Page 15 of 36

(2025) 13:362

Mahsood et al. BMC Psychology

JusW
-$5955€ 9JI| JO AU[enD
SIOSIA

-1adns yum diysuonejoy
uolssaldap pue A1axuy

Bulag-||aM [erusw Ul
SODUBIBYIP JOPUID
S9W0DINO Y3[eay [eIUdN
swordwiAs dnew
-0s0ydAsd Jo aouajenald
Bulaq

-||9M [e21D60J|0YIASY

SSa.1s1p [eDIbojoYdAsd Jo
uolissaidap JO Sysu
pa2NpPal pUB SaUW02IN0
Yijeay [eausu paroidull
poddns Jsad

9dueleq

SJ[HIOM pUE SJIf LM
UONDRYSIIES PISEIDU|
A13IXUe pue UOIIR[OS| JO
sbuljeay paseaida
dulelpwin

[PUORNIASUI BY) UlLIM
weiboid gyd ay1 bul

sonjiqls

-uodsal djwapede pue
[euosiad bupueleq uj
Ay noyip pue ‘A1aixue
'ssai1s bujuiwexa Aq
S1ej0YDSs Qyd 4o Bulag
“|]oM 9Y3 S35S3Ippe
Appidwi ape ay |

[9AS] 5,4915BW 31 1B 3l
-pN1s JIayl papu oym
95041 01 SWOodWAs
J1ewosoydAsd pue
Yijeay |ed1bojoydAsd
119y bunedwod Ag
Bulag-|lom,siejoyds
ayd saulwexa Ajjen
-U3ssa Apnis ay |

ERVEIERNE]

[BIO1DOP |[RIDAO JIDY}
9ouUeyuD 01 bulwie
'31eds SGMINIM U3
puisn syUsWISSasse
Bulag-|lom [pIUsW
uopuaAIUI-ISOd pue
-a1d ybnouys siejoyds
Qud Jo burxq

-||oM 3Y3 SassaIppe

sasAjeue 9|qe
-LBAI}NW PpUE 31eLieAlg
V4D ‘sisAjeue
A2UR15ISUOD [euUIaU|
‘so1siels sAndudssg

2duUeLeAOD)
Jo sisAjeuy

sasuodsal
aAneyjenb 1oy sis
-Ajeue dieway |

4348-1000HM @43 Jo
UOISI9A UBJ|iZelg ay |

GC -9[ed>S
JUBWISSDSSY AdUI|ISDY
8 -211eUUONSaND

3[eaH [BI2UD) 3y |

suonsanb papua-uado
3[eds
Buiag-||om (RIS

€0S

0s¢

dnoib yoes uj syued
-piued 7| yum sdnoib

|PUOI1995-SSOID IIN

Apnis 10|14 IIN

'SUOIUSAIRIUI
paseq-AUsIaAIUN pue
3101 Qud 2y 4q
pasuanuLbulag
-||oMm, JO uonIuysp
Buppiom e pazi|

[7G] ¥D4 1esed

[£6] eYsunzid euieq

-19|dwod Ul 3dUspYuUoD Appidwir spide syl sonsiels aAdudsaq ybInquipIPImIe yoddns qud xis Apnis UOIUAIDIU| -nApnisayl  [¢S] nopikeued 1uki4
1dad>uod siejoyds
1 dxa Jo 1 dwiy ayd jo buiag-||am
ue se siejoyds gyd 9yl aqidsap 01
Jo buiag-j|am sy sanbiuyds) pasn syiomawesy
Burag-jjom jo saway Jo uoneue|dxy sisfjeuy eleq $|00] UOII3||0D kIR 9z1s 9|dwes ubisaqg Apnis |eonaioay | Py

(panunuod) g ajqey



Page 16 of 36

(2025) 13:362

Mahsood et al. BMC Psychology

suole12adxa [e131005
(sSoualeme |eny

-X31UOD 'SSSUBIBME-J|SS
'[PUOIIEINPI) SSAUIBMY
(Aynoey

‘s199d ‘s101usW ‘Ajludey)
1ioddns jo Auunwiuwiod

Awouoiny

1uoddns |e1og
UoleAIIOW

DISULIIX3 PUB DISULIIU|
uonoey

-sies dydads-urewoq
UOIIOB)SIIES 9)I]

uon

-BAIJOW P3UIWIDISP-J9S
SsauISIP [eD160]0YdASH
$$2.15

SIUSPNIS [RI0}D0P
Slew yoe|g buowe
$S322NS pue 3OU3J|IS3I
uoddns 1eys sio1oe)
aAnd3301d Jo uon
-eJojdxa ay1 ybnoiyy
Apnis ay3 ul passaippe
Apd1idwr s siejoyds
QU4d J0 butag-|jam ay |

dnoub 1uspnis siy1 Ul
swoldwiAs ssais pue
Y1jeay [erusw

$5955€ 0] SaINseaw
o|qel|94 pUe pijeA Jo
aouenodwi ay}
bunybiyb1y Aq
S1ej0YDs Qyd 4o Burag
“|]oM 9Y3 S3SSIppPe

sisAjeue
J1PWSY1 dAIXS|)

M3IAIDIUI
PINIDNIIS-IWSS Y S

saseq
-€1ep SNdODS pue

SIEIETE
|BINYND0ID0S SIR|OYDS
Qyd asAjeue 01 A10ay |
SWI9ISAS |ed160j007 Jo
1ueLieA [ed1bojoud
-wouayd ayi pue
K103y 228y [BD111D
pasn Apnis oy |

yoeoidde |eo1bojous
-wouayd anneyenD

[SPOW VINY3d
Kloay |

uolleulwialed-J|=S
‘buiag-|lom
9A1123(gNS JO [9POW
911edi] sJausig

M3IN3I [9pOW

[96] ur Asjuels D piaeq

Kia1xue 1 uoissaldag Appndwir apdiue sy MIIADI D11BUIBISAS 159ND0Id ‘O4NIPASd sapIle 6| 2INJRIBY| DIIPWSISAS  103DB4-XIS S JAY [01eD) [6] 11025 yeuueH
suon
-ow Jo L1091 pjing
Bulag 2duaadxe -pue-uspeoig ‘[apow
-|[oMm Jo saoualadxa DIUISPEDE ||RINO |e2160]023-[PID0S
|eJodway pue jepeds  u12yy bupueyus pue ‘K103 $321N0S3 JO
1dadu0d-§|3s pue sabua|eyd Jisy bul UOI1BAIDSUOD) ‘[9pow
AIuapl |euoslad  -ssaippe o} yoeoidde [BD112402Y3 $S32IN0S3I
Bulag-||am [PUOISSJOI4  DNISI|OY B JOj PIau Y} sisKjeue uolssaibay -spuewap gor ‘A1o0ay}
Bulag-|am dlwapedy  bunpybiybiy ‘siuspnis SiSAjeue UOB[RII0D) a19|dwod sndoj Alole|nbal ssulb
Bulag-jjom [euonowy  |eio01dop buowe bulaq YAONY UDJeasay uolied -biH ‘A10ay3 uoneulw
Bulag-|lam [e1oos -loM jo aInleu pare  spoyiaul aAnduosag -Np3 pue ‘O4NPAsd -1212p-§|9S ‘aAindadsiad
Bulag-||[oMm [eIUSYY  -DByI}NW Y3 Sa10|dxXd 'sanbiuyda] ‘JI¥3 ‘(saseqgeiep MIINDI  [eD119103Y) abueydXxa
Buiag-|lom [ea1sAyd Apiduwir apd1ue ay | sisAleuy aAeNeND [[B) 92USIDS JO G/ SaIPNIS /| 2IN1eI}1| DIIBWISAS 190WaW-I19peaT  [GS] IPILYDS Bjanuey
1dad>uod siejoyds
d1jdxa Jo 1 dw ayd jo buiag-jjam
ue se siejoyds ayd 9Y31 aquIdsap 01
Jo buiag-jam ayy sanbiuydal pasn syJomawesy
Burag-jjom jo saway Jo uoneue|dxy sisfjeuy eleq $|00] UOII3||0D kIR 9z1s 9|dwes ubisaqg Apnis |eonaioay | Py

(panunuod) g ajqey



Page 17 of 36

(2025) 13:362

Mahsood et al. BMC Psychology

suolIe1adXa 24nIN4
10108} [B1D0S
JUSWIASIYDR DJWSPRDY
1] Yum uonoeysnes
90UBl|Is31 [e2I60JOYDASY
UOIDR)SIIeS 3y

S9AIS JUsWIYDRNY

'SJUaPNIS

Alslanlun buowe
9dual|isai [ed1bojoyd
-Asd pue ‘uonoejsies
31| ‘S91K1S JUSUI
-yoene bujuiwexs Ag
SIe|OYDS Qyd 4o Bueg
-|]oM dY3 Sassalppe
Appidw Apnis ay |

SJU9PNIS
|eJ0100p ABojoydAsd

siskjeue

uolissalbas sy dniniy
sisAjeue uone|a1i0)
1591

a1enbs-1yD 'YAONY
1591-1 53USPNIS

SHNPY 104
9|BDS 9UB|ISaY (DS
3JI7 YUM UONDEJSIIeS
|| 9J2S sdiysuone|ay
950D Ul s9dudadx]

3]eDG UlRIS [RIDURUL

o|dwes
Gy 40 IN0
SIBIOYds dyd Gl

Apnis [pUOIIDAS
55010 aAndudsaq

9dual|isal [ea1bojoyd
-Asd pue ‘uonejsies
ENREISEREI]
-yoeye usamiaq diys
-uonejaJ sy aJojdxe 03
|9pow buiudaids
[PUONE|2J S pUE
A109Y) JUswydene
pazijnn Apnis ay |

[6S]
z1wa) fjaday apiyez

AusIanp [ea1ul> buowe 1no 3[eds saaulel]
JIUYIS pUe JSPUSD -uing pue aduel|je 121yuo) diysuonelay |eJ0100p ABojoYd
PIPuod diys Bursiom Aiosia Qaulel] -Asd Buowe 1nouing Jo
-uole|aY ‘UlelIS [eIDURUI4 -ladns ay1 ybnoiyy —A101UaAU| 3dURI s10121paid aulwexe 0}
Il passaippe Appidwi st sisleue elep  bunyiopp Aiosiaiadng ubisap K103y} $924N0S31 JO
Buppiom Aosiaiadng SIe|oYds gyd 4o an1eIedwod Axoid 2INsealp 1nouing 01084 350d UOIIBAJSSUOD 3y
nouing Buiag-||om ay SISAjeue UOR[R1I0D PRWRBIN-WOIIYS €0¢ x3 dnoib-auo paiidde Apnis ay . [85] SPIOMS 'y 11219
YIom
JUSUWSDURADE 193180 1uawWabebus SISO JI9Y3 JO bulueaw
YIMOID [eUOSISd  APNIS PUB S52.35 S109)e panle2Iad siuspnis
SIOM SISaU1 JO  INOge| sisayl moy bul |BJOIOOP U9aMID]
BulueSW PaAIDIRd  -PUBISISPUN JO 9DURAS 1USWISSISSe aireuuonssnb diysuoneal ayx
awabebus Apnis -2 oY1 buiziseydua Aujiqeljal Jo1elLu| gYON d3w PRulpon puelsIapun 01 3|2
1594911 JO y2eT  ‘Bulag-||om 1di|dxe pue 'SDIISNPIS [PIUISMU| ‘sjusW -11Je 9Y1 Ul pasn sI
Awixue pue  3d1dwisie|oyds gyd ‘sisKjeue aAndLSRQg -a1e1s 9dA1-1ayIT 4o suonows Jo A1oayy
‘UONSNBYXS 'SS3I1S SSUILIEXD 9|d1e 9y | ‘sisAjeue aAneUEND BunNsISUOd ASAINS 699 SPOY1SW PaxiW  P|ING-pue-Uuspeoiq ay | [£S] ggms 1uusf
1dad>uod siejoyds
1211dx? J0 31 dw Qayd jo buiag-jjam
ue se siejoyds ayd ay3 aqudsap 01
Jo buiag-jlam sy sanbjuyds) pasn syiomawesy
Burag-jjom jo saway Jo uoneue|dxy sisfjeuy eleq $|00] UOII3||0D kIR 9z1s 9|dwes ubisaqg Apnis |eonaioay | Py

(panunuod) g ajqey



Page 18 of 36

(2025) 13:362

Mahsood et al. BMC Psychology

uouswousyd Joysodw|
5915 JIUISPEDY

sabug)

-[eY2 Yeay [elusy

JUSWHWWODIBAQ
9DUB[RCWI PJBMBI-1I0YT
2DUBI|ISaY

1UaWabebUD YoM
$S211S PIAIRDID

uon

-dejsiies aoudladwod)
UONAIIOW DISULIIU|
voddns Josiaadng
suonuaiul Inodoig
suonuIUI

2duaisisiad [e10120QJ
sanIAnDe

|BI01D0P Ul JUSWSA|OAUI
dA11€ Bud3|ay
1uawWabebus [eI010Qg
Uooejsiies pasN
1oddns pasN

uouswouayd Jol
-sodwl| ay3 pue sabua|
-leyd yijeay [eausw
Buissnosip Aq siejoyds
Adyd 40 buiag-|lam sy
saziseydula Ajdijdu
M3IA3J Buldods sy

3DUBI|ISal pue
"Juswabebus yiom
'ss213s paAledIad Y|
s1010e) bulujwexa Aq
siejoyds gyd Jo buisg
-||oM 3y SasSUppe
Appidwr Apnis ay |

sa1es nodoup pue
92ua3sIsiad [I01DOP 01
pa3ul| 318 YdIYM ‘Uol}
-JBJSI1eS PI2U puR
uoddns pasu se

42NS SI018) JO U
-$$955E 9y YybnoIY)
Apnis ay1 Ul passalppe
Apidudr st siejoyds
QUd Jo Burag-|jam oy

sishjeuy aAndudsa(

S9sA|eUY UOIIRIPAN
paielapo pue ‘uon
-BIPA ‘S9SA[BUY UOIS
-sa169y 9|dnIN V4D

SUONR[2110D) 15919Y
-159] pue ‘suofejal
-10D) Jo uosuedwod)
‘sisKleuy UO[B[2110D)
‘sisKleuy uoIssa1bay 1
51607 ‘sisAjeuy 401064
Al03RWLILUO)) ‘SIsKjleuy
1010e4 A101RI0|dX]

dOLSI pue

‘P3NGN ‘@2UBIDS JO
g “Iejoyds a|600D
196unIds a1e mMalAaI
Buidods sy ul

pasn sasegele

3|edS dU3|ISAY
‘312 (1 -SSd) SS24IS
PaAIR2I3d ‘91eds (6
-S3IMN) Wswabebus
IO/ ‘3]s 3due
-lequi| pJemay-1o43
3]eds suonuAUl
aouaisisiad [eio1d0Qg
‘3825 Juawabebua
[eUOIIOW] ‘3|BDS JUSW
-abebus aanubod
'9edS JuUsWabebus
[eINOIABYSg ‘3|edS UoN
-DBJSIIeS PIau 3y} JO

UOISUsWIp ssaupoie|oy

'9]BJS UOIIDRJSIIES
pa3U 33 JO UoIsUSWIP
Awouoiny ‘a|ess uon
-DBJSIIeS PI3U Y} JO
uojsuawip aduaiad
-wo) ‘ajeds yoddns
pa3U Y3 JO UoISUSWIP
2IN312N435 ‘9|eds 1od
-dns pasu ay1 Jo
uojsuswip Auouoiny
'UOI1DBJSIIES PIN pue
1oddng pasN
pa3e[21-91e10120( JO
s3|e2s 110dal-}|9s

[9pow J01de)-23141 3y |
K103y} uonngLy

S1U9PNIS Qyd Ul
BUISg-|[om pue $59115
siom usamiaq diys
-uonejaJ sy1 aJojdxe 03
[SPOW (1y3) e2ueRqU|
pJeMay-11043 9yl
$9zZI|1In Apn3s 3y |

S9DIME OF M3IADI Buidods

S0z ubisap [eutpnibuo

SIejoyos

Adyd Jo 9oua1sisiad pue
Bulag-|lom ayi bupus
-N|ul S1010B) 31 pUelS
-19pun 01 }Iomaulely
[BD119109Y1 31 SB
(1as) A1oay
UOIRUIULIRIS-HSS
pazi|1in 9dua3sisiad

8GpL  UDISIP POYIDW-paxiul  [2I03D0p U0 ApNis YL

[29] Buep) ueAueA

[19] 195)IA Suejapy

[09]
UapulT Jop UBA SB|ODIN

Buisg-|jam Jo ssway |

1dad>uod

1d1dx3 10 321 dwt
ue se siejoyds gyd
Jo buiag-jjam ayy
Jo uoneue|dxy

sanbiuyda]
siskjeuy ejeq

$|00] uon?3||0) eIeg

siejoyds

aud jo buiag-jjam
Y1 aqudsap 03
pasn s)Jomawe.y
|e>n3aioay

9z1s 9|dwes ubisaqg Apnis

|pnIy

(panunuod) g ajqey



Page 19 of 36

(2025) 13:362

Mahsood et al. BMC Psychology

1USWUOIIAUD DIeasay

JUSWUOIIAUD
2Jeasal syl pue
UOIBAIIOW Y ||

swoldwiAs

ssaul|| ‘AojusAul
1nouing ‘s[ess uols
-sauda( sa1pnis [ed1bo)
-olwiapid] 10 213ua)

iomauwel (S3ud)

UONPAIIO)  SI01DB) Bulujwexs Aq ‘9B S3IPNIS QYd 104 A9AING 3dualRdxX]
swoldwAs ssauj||  Siejoyds qud 4o buiaq sonsnels UONBAIIOW ‘ASAING ydJeasay arenpeld
nouing -||9M 3y SasS2IPPR aAndudsa( sisAleuy  9dualadx3 ‘Ydieasay -1504 (1@s) A109y
uolssaidaq Apiduwi apd1ue ay | 101284 AI01RWILYUOD) 21enpe.bisod 8/5T [PUOIID3S-SS0ID Sl EVTIEIEGRIEIS [99] uayD unfunr
SIUSPNIS AUSIDA
-lun buowe BuRg-||aMm
|en3uids jo 3usw
-ssasse ay1 ybnoiyy ‘Bulag-|lom
Bulsg-|lom [enualsIx3  sIejoYdS gyd 4o buisq [en1uids Jo siomawely
Bulag-|lom snoibijy -||oMm Y3 sa10|dxd SDI1S13€1S [BUIU| 3|eds Apnis [pUOIID3S [eD1I2409Y) 33
Bulag-|jom [enyuids Aapidwrapiieay]  sanshels aAnduosag Bulag-jjom [eniids op€ -s5010 aAnRdudsag pazi|in Apnis ay | [59] 1noder7 ysely
(SAsyo) suspnis
[e10120( 10§ A3AINS
Buisinpy 21enpelo
'UOI1DBJSIIeS pUR JUSW
sa|gelen -dojaAap J1uapedy
UOI1eZI[eId0S pUe S|y ‘21042 Jo Ajuieniad)
Bupouapy  -oid yyeay [erusw jo ‘3|eds Buibuojag jo
Buibuojeq Jo asuag sisAjeue ue ybnoiyy 95USS ‘2I1BULONSIND
swisiueydaw 1ioddng SIeJOYdS Qyd 4o sisKjleue Al BuIRg-|[opN [PIUSIN
S9|qeLIBA UOIIEZIBIDOS Bulag-|lam syl -|igeljal 3|eds ‘siskjeue ‘Koning buney-j|as SIET ]
sajyoud yijeay |exusiy sa10|dxa 3]d11e 3y | uolssaiba1onsibo]  2duaNadX3 Yoieasay ogg Apnis [euipniibuo|  UOIIEZIeIDOS 31eNpPeID) [9] bueyz bua4
SWIDISAS
poddns Joj buned STl
$I0SSaNS -OApE pUe S3UapnIs ayd ur ssahis urejdxa 03
sw1sAs Loddng  asaulyd buowe 1010y 3IOMIWEJJ [BD1I2I0
sdiysuonelay Ssa.1s bujuiwexs Ag -394} 9Y3 Se ulguoD) pue
s1oadsosd qor  slejoyds guyd 4o buiaq ssnelis Aq pasodoid
SSAUIS  -||om aY3 saziseydwia ubisop  AI0sy] papunois) ayx
paje[aJ-uoiienpeln Apidwir Apnis ay | sisKjeue djeway | SM3IAIRIUI Yidap-ul 0l yoieasal aAlellenD pazijnn Apnis ay | [£9] Buep Nkany
1dad>uod siejoyds
d1jdxa Jo 1 dw ayd jo buiag-jjam
ue se siejoyds ayd 9Y31 aquIdsap 01
Jo buiag-jam ayy sanbiuydal pasn syJomawesy
Burag-jjom jo saway Jo uoneue|dxy sisfjeuy eleq $|00] UOII3||0D kIR 9z1s 9|dwes ubisaqg Apnis |eonaioay | Py

(panunuod) g ajqey



Page 20 of 36

(2025) 13:362

Mahsood et al. BMC Psychology

Buipjing e>ualjisay
sdiysuone|al Ajiueq pue
Bunum bupueleg
salbaienss buidod
sabuajjeyd [euonowy

sjeob

wlia1-buoy Joy uolssed
9DUPRJDASSID

yi1buas jeuonow
Spusuy pue suaied yum
sdiysuone|ai sANISOd
JUSWIUOI

-IAUR A|1uwie) aAnJoddng
(ssons

‘A1a1xue ‘uoissaidap)
$s11SIP [P2IBOJOYDASH

swesboid arenpelb uj
AKoualedsuesy pue
poddns |eldueuly
SUJSOUOD [eDURULY O}
3Np SIUSA 3Jl| pake;ag
SIDINIDS

2JedY}[eay 01 55900y
S9WODINO Y3[eay [RIUSN
$S911S |eIdURUI4

s92110e4d 24e-J[3S
uonoNpPaJ 55215
9duewoyiad dlwapedy
UOIIDR)SIIES 9)I]

$sau1SIP [e2160|0YDASH

DUETNY
|BIOIDOP USWOM JO
sa1balens buidod pue
sabuajjeyd |euon
-ows ay1 buuojdxs Aq
Siejoyds gud Jo buisg
-||9M 33 S3sS2IPPR
Apidur e 3y

siejoyds
QYd Jo burag-|jam
[ea1bojoydAsd ayy bul
-Jowoud ul spusliy pue
syualed yum sdiys
-uonejas dAIsod pue
SIUSWIUOIIAUD AJiwiey
aAioddns Jo 3|01
[e1>NID ay3 saziseydwa
Apoidwir oppnue ay |

SUSPNIS

|e10100p ABojoydAsd
[e21ul)> Buowe yijeay
[PIUSU UO $S9415 [B1D
-ueuy Jo 1oedwl ayy
bunybyybly Aq
Bulag-||om,siejoyds
ayd sassa1ppe Aju
-Dl|dwil 9p1e sy
uoloeJsIIes

3JI| pue ssansip [e2160|
-0yoAsd uo sadnoeld
24BD-J[95 JO S109)9
aAIsod syl ybnoayy
SIe|OYDSs Qyd 4o Buleq
-llom au sybyyblY

SISAjeue dpeway |

VAONY pue 1s91-1
‘UOIR[21I0D UOSIeR
‘so1sne1s aARduosap

siskjeue

UOI3e[2110D pue
‘sisKjeue uoIssaibal
‘so11se1s aAnRdunsag

sasAjeue Jolelapow
BuoNpUOd pue sazis

elep
papod Ajsnoiraid pue
‘sleuinof yoieasal
‘sdnolb snooy ‘skanins
QUI|UO 'SMBIAIRIUI

31edS bulysunold -
(lz-ssva)

9|8G SSANS pue ‘K19
-IXuy ‘uojssaida( -

/-1apiosi
A121XUY paz|[eiauan)

6-2lleuuon
-SaNQD Y1[eaH 1uaned

sadUBLRAXSSIUSPNIS
[RIOID0P USUIOM JO
SUOISUSWIP [euo
-OW? 31 SUIWEXS 0}
JNOQe| [RUOIOWS JO

ubisap 1dadu0d ay3 uo

81 2Jeasal aAlelenD SMeIp d1e 3y
ubissp

00%  YDIBSS3I [BUOIIR|S1I0D) IIN

413 Aanins IIN

SISAjeue-e1a|\ pue

[0/] UosiyduY 31D

[69] Auuns "y euaaly

(89] Apoxzs eou3

(£9]

uolssedwod-|9s Apdijduir opie ay 109y bunenoed aseqelep O4NI2Asd sapnie /| MIIADI D11BUIRISAS IIN uew|o) 3 sejbno(
1das>uod siejoyds
I1dxa Jo 1 dw ayd jo buiag-||am
ue se siejoyds gyd 3yl aqidsap 01

Buisg-|jam Jo ssway |

Jo buiag-jjam ayy
Jo uoneue|dxy

sanbiuyda]
siskjeuy ejeq

$|00] uon3|[|0) eIRg

pasn syiomawely

9z1s 9|dwes ubisaq Apnis |eonaioay |

|pnIy

(panunuod) g ajqey



Page 21 of 36

(2025) 13:362

Mahsood et al. BMC Psychology

1nb 01 suonuaA|

UOISIA

-19dNS Yum Uonoesiies
nouing

Aunwi

-WOD J12yDIeasal 9yl pue
SI0SIAJANS WOl

uoisiaIRdns yum
UO[1DBJSIIeS pue
1nouing uo 1oedull
J13y1 pue sajyoud
poddns |edos jo uon
-eUIWBX3 3y ybnoJyy
Apnis ay3 Ul passalppe
Ajpijdw st siejoyds

sisAleuy a|yold Juaie
SISAjeuy 101064
A101RUWIYUOD) ‘SIsAjeuy

3|eds
1nouing pasuaiiadxy
9|exs yoddng Ayunwi
-W0D) JayDJeasay a|eds

siejoyos
ayd buowe sa3es uon
-3|dwod pue 1nouing
'Bulag-||lom uo sajyoid
10ddns |e1dos jo
1oedw| ay) pue
yoeoidde panuad
-uosiad e paz|

uoddns [e1pos  qQyd Jo Bulag-|lam ay 1010e4 A101RI0|dX] poddng Aiosialadng o [PUOI1D35-5501D -n Apnis ay | [#7/] usuolxd 1
SUOISSas bulydeod Aq SUOISSas Bulyorod
paJayo 1oddns pue P3AISI3I OYM SIB|OYDS
SSOUDIBME-J]9S  SS2UDIBME-J[3S JO JUSW Qayd Jo buiag-jjam ay3
uoddng  -adueyuL 3y ybNOIY} 210[dxa 01 (vdI)
SS9U|NJ2DIN0SAY  APNIs ayi Ul passaippe sisAjeuy sisAjeuy |ed1bojous
95USPYUOD-J[9S Apdidwar s siejoyds [eo16ojOUBSWOURYd MIIAIRIUI -wouayd aAnelaidiaiul
UONPAIIOW  QUd Jo buiag-jjam ayL aAneiRidIsiul  pPaInIdNs-Iwes uado 9 Apnis aAilelIenD pazinn Apnisayl  [€/] Yoo N ezSaIuby
nouing
Alunwwod
4o1easal ay3 Ulyim
A)jenba jo asuas
Aunw S9DUD
-W0D Y2Jeasal 3y} ol -13dxa 1nouing o1
uoneibayu  Aduanbaiy pue Aujenb
siosiaJadns  uolsiaiadns bupul Aq sisAjeuy 9eds 1oddns Aju
a|diynw woly poddng  s1ejoyds Qud 4o buiag  Aljiqel|ay pue ‘siskjeuy -NUWOD-12YDIeasay
Aduanbaly pue -||oM 3Y3 SasSUppPe 101284 ‘s|sA[euy UOIS 3|eds
Aujenb uorsiaiadng Appidwr Apnis ay | -sa1bay adiniy pvoddns Alosiaadng [ LEINaIS IIN [¢/] 19u10D) Bianjos
sauwo21no bulaq
-||oMm paureisns 1oy dn
-MOJ||0} pUB UOIBN|eAT  BUIDg-||oM JUSpNIs |[e 3|edS UOoIe[os| [B120S
JUSWUOIIAUD  -JOAO 10§ JUSWIUOIIAUD 3]eDS SIS PAAIDDIDY
Bujuies| anoddng  Bujuies| aantoddns e / -12piosig
Ay ndey pue Buiziseyduws sanireln A1RIXUY PazZI|elausn
S1U9PN1S BUIA[OAUL -lul y3jeay [eausw 6 -2lleuuon
yoeoidde aAreI0GR(|0D paJojiel ybnoiyy SISAjeuy 9AlRLEND  -SaND) Y3edH 1udited
spasu dyIdads  slejoyds gyd Jo buieq sisAjeuy 101oe4 (Pasinay-a|eds uols
-Juswiledap 01 palojie} -||oM 3Y3 SassaIppe SOIISIIEIS [eRUAIU|  -sa1daq salpnis d1bo)
SOAIIRIIUI YI[eay [elus|y Appdwi apie syl sonspels aAnduosag  -olwapid3 Joj anuad) 998 AanIng IIN [1/] edialleg |ned
1dad>uod siejoyds
d1jdxa Jo 1 dw ayd jo buiag-jjam
ue se siejoyds ayd 9Y31 aquIdsap 01
Jo buiag-jam ayy sanbiuydal pasn syJomawesy
Burag-jjom jo saway Jo uoneue|dxy sisfjeuy eleq $|00] UOII3||0D kIR 9z1s 9|dwes ubisaqg Apnis |eonaioay | Py

(panunuod) g ajqey



Page 22 of 36

(2025) 13:362

Mahsood et al. BMC Psychology

A131XUe pUe ‘uonSNeYXs
'SSU1S 1Y3[eay [RIUSIN
Buibuojeq Jo asuas
s109foud

yoJeasal uj Awouoiny
Ajend uoisiaiadng

s109(0id ydieasal ul
Awouoine pue ‘A
-lenb uoisiaiadns
‘peOPIOM 31| 101
-de) ybnouy3 siejoyds
Qud Jo buraq

-||9M 343 SISPISUOD

SiSAjeuy J01oe4
sISAjeuy UOIIe|2110D)
S|SAjeuy uolissalbay

3]e2S PEOPIIOM
9]eDS WOopaal4
3|eds

Buibuoag Jo asuag
3|eds

sdiysuone|ay [e1oos
91eds sdiys
-UoI1e|aY DIWSpPEDY
3|eds

Aujenp diysuonelsy
3|eds

suoneydadx3 ybiH
3|eds

10ddng d1uspedy
3|eds

SIejoyds
QYd 40 Butag-|lam ay3
Bupuanyul s10108) aYy
21eH159AU| 01 “A109Y3
paau diseq Ajjesyinads
‘A103Y1 UOlRUIWIRISP

PROPIOM Apdauipur Apnis sy sdnsiels sAndunssag poddng Awouoiny 68 Aoning  -y9s pazijn Apnis ay | [9/] looy ueA 3
159J91U1 JO ¥oeT]
sao10eld uolsiadng
Bul=g-|lom uone
Buiduanyul 101k e se -NURUOd ApNnis pue SiejoydSs gyd 4o bulag
Aunwwod Aejoyas BuIag-||om Usamiaq -[[om ay3 240|dx> 01
1uswabebus Apnis pue Ul 9Y1 pue sabuaj sad11oeld UOISIA
BuIag-|[om usemiag -[ey2 J1ay bulsk| -Jadns pue yjomauel;
diysuoneay -eue AQ passaippe sasAjeuy [eD132109Y1 S AHuUnw
S3IPNIS [RJOIDOP Ul Apijduwir st siejoyds  [ednsiels pue siskleuy  Q4ON Q3N 941 Woly -wod AjJejoyds oy
swa|goid paniadlad - dud JO Bulag-jlam ay | 1USIUOD 2AleYeND SWwiall payIpow 699 Aoning pazinn Apnis ay | (€] QUBUAd Isity
doysyiom ayi Jo
s10adse Jualayip pue
|euded [es160j04y>
$92IN0S3 nodoip -Asd JO JUBWISSISSY
[PUOIOWIS SAIISO Bunusaaid pue ‘aJleuuon
Sooqgel pue  BulSg-||9M [BUOLOWID -sanb doysyIom-1s0d Bulag
saselq uondalagd Bupueyus 1e pawie JUSWINASUL 71 -DdD -||oM,S1USpNIS [eI0)
sa0110e4d Y1jeay [eIuspy SUOIIUSAIIUI UO aireuuonsanb -d0p 10§ ssaiboid uo
ss2160.d SN20j 9y ybnoiya 1nouing (0130 BuUISNO0} SUOUSAISIUI
uoneapl 1nodoig d|DIHe 9y3 1IN0 SISAjeue dneway | ssaib dojanap 01 yoeoudde
nouing -ybnoiyy passaippe sisAleue  -oid yum UuondejSIeS (49Q) yoieasal
|exded |es1bojoydAsy Ajpidur st siejoyds e1ep A101elojdxy ‘SaU[RUUON paseq-ubisap e
Bulag-|lom [euonows  Qyd 4o Bureg-[lemayl  sonsnels sAndudsag -sanb doysyiom-aid 96 pPOY1aW paxiw pazijnn Apnis ay | [G/] 0181d d SIn
1dad>uod siejoyds
1211dx? J0 31 dw Qayd jo buiag-jjam
ue se siejoyds ayd ay3 aqudsap 01
Jo buiag-jlam sy sanbjuyds) pasn syiomawesy
Burag-jjom jo saway Jo uoneue|dxy sisfjeuy eleq $|00] UOII3||0D kIR 9z1s 9|dwes ubisaqg Apnis |eonaioay | Py

(panunuod) g ajqey



Page 23 of 36

(2025) 13:362

Mahsood et al. BMC Psychology

S1ewl|d weiboid
Buibuolaq Jo asuss
10ddns Jo $921n0S

$S3115 JO S92IN0S

2due|eq IO

SIES

Ayjenb pue sabus)
-[eY2 yijeay [elusw
J1ay) Bunybiybly Aq

siskjeue

3|eds
1oddng jo sa21nog
3|eDS 53115 JO SI2INOS
3|eds

Buibuoag Jo asuag
3|edS S1ew|D weibold
3|eds

adue|eg 9 1-4I0M

SIUSPNIS
31enpelb buowe
SaNssI Bulag-|lom pue
2due|eq Al|->Iom
210|dxa 01 $31103Y))

Yieay [eausy  siejoydss qud 4o buiaq 10128} [eddUld 3|e2S Y1|eaH [eIusy (s;uapnis Japioq pue ‘uopelny
yijeay |edisAyd -||om 3y sassalppe UOMP[21I0D 3SIMIIRd  9|BDS Y1PaH [EDISAYd  [BI0ID0P I9M 946 H€) -dN.3s ‘9AINUBOD [eD0S [8/]
3JI| Jo Auend Apoiduwi apd1ue ay | YAONY Aem-auQ 3|edS 3y17 Jo ANjenp 323 [PUOIID35-5501D paziin Apnis 3yl JNsnA (SIAN) BUS|3-_UN[
SouPW
-1o4Jad djuapede 10} siejoyos
SIEVE] Yijeay [exusw Jo ayd Jo bueg-jlam aya
1uapnis a1enpesbsod 1e aouenodwi ay} SUIUIEXD O} SISU)
9ouUepualIe ‘Apnis Buiziseydws ‘buiaq |eJ112103Y1 se A1oayy
ayd Josieak’snieys  -||amsdlwapede gyd uononpoldal [e1Dos
[eI>ueuy ‘Alljeuoneu 109}J8 JUSWISA|OAUI sisAjeuy J01oe4 (AUISISAIUN /R UIOH) SN3IPINOY PUB YIOM
‘Iapuab ‘obe :bulsq [eIDOS pue J2apusb SDIIS11E1S [BlIUBIRU| (Anunwwod) -swel} |e2160]013-0100S
-||am s,.Jejoyas qyd e ‘abe Moy $3ssnosIp SIsAjeuy uonea110) (leuosIad) ubissp s, Jauuaiquajuolg
pupowoid sio10e4 Ajppijdwi apide ay | sonsnels aanduosag  buljyold auedpinied *| 7ES  YdIeasal |euolle|allod) pazi|in Apnis sy [£/]13ysn sukep
san siejoyds
gisuodsal [e1D0S pue  qyd JO Bulag-||om ay1
|euosiad yum spuewsp  adusnyul reyl poddns
Jluapede bupduejeg |eIDUBUY pUE ‘SAI|
uoneA  |B120S/|eu0SISd ‘UOISIA
-jow pue Aoedyje-49s  -1adns ‘A1nuspl d1usp
S92IN0SaI PUB  -BDE 'A2BDL9-J|9S Ml ER(IETINIT6)
poddns |eruswiledaq 10108} $3SSNDSIP siskjeue Q3 pUe ‘sndodg
uolsinladng ApDidwir Spp1ie 8y dIPWSY] PUP JUSIUOD ‘O4NIPASd DIM3 S9PIe €9 MIIASY 2IN1eI IIN [8]1|pIaAS eUUY
1daduod siejoyds
1d11dx® Jo 31| dw ayd jo buag-jlam
ue se siejoyds ayd 3y aqLIdsap 0}
Jo buiag-jam ayy sanbiuydal pasn syJomawesy
Burag-|jam jo saway Jo uoneue|dxy sisAjeuy eyeg $|00] UOI13I3)||0) eI 9zis 9jdwes ubisaq Apnis |eannaio09y | 3Py

(panunuod) zajqel



Mahsood et al. BMC Psychology ~ (2025) 13:362

explored how stressors and coping strategies impact PhD
scholars'well-being.

The significance of social support and community in
improving well-being has been emphasised through
frameworks such as Social Support Theory [29], Social
Identification Theory [38], and the academic community
and supervisory practices framework [38]. These theo-
ries emphasise the significance of human interaction and
the academic community in supporting PhD academics.
The concept of self-determination theory (SDT) [6, 9,
29, 42, 60, 66, 76] has gained prominence as a consist-
ent paradigm highlighting the importance of autonomy,
competence, and relatedness in fostering well-being.
Graduate Socialization Theory [83], the Postgraduate
Research Experience Survey (PRES) framework [66],
and the Impact Analysis (IA) methodological framework
[40] were among the frameworks that were specific to
the academic context. These frameworks comprehen-
sively understand the distinctive obstacles and factors
that influence well-being during the doctoral research
process.

It is important to note that a substantial number of
studies (23 articles, 34.9%) [8, 21, 22, 26-28, 30, 31, 33,
36, 37, 43,47, 51, 53, 67-69, 71, 72, 80-82] did not explic-
itly specify the theoretical frameworks they employed,
which suggests a potential lacuna in the theoretical foun-
dation of some research in this field.

Most articles (59 articles, 93.6%) discussed the well-
being of PhD scholars as an implicit concept. The concept
of well-being was defined both explicitly and implicitly in
only four articles (6.4%) [6, 8, 43, 57] (Table 3).

We utilised the socioecological framework as a con-
ceptual framework to explore the concepts and factors
influencing the well-being of PhD scholars (Fig. 2). The
social-ecological systems framework offers a comprehen-
sive approach to understanding sustainability and gov-
ernance arrangements across diverse contexts, providing
a valuable tool for diagnosing interactions and outcomes
in complex social-ecological systems [85].

According to the socio-ecological framework, the pri-
mary themes are as follows:

1. Well-being of PhD scholars at the individual level
with subthemes of personal well-being, mental/psy-
chological and emotional well-being, physical well-
being, professional well-being, and scholarly well-
being.

2. Well-being of PhD scholars at the interpersonal
level with collegial and supervisor-related well-being
subthemes.

3. Well-being of PhD scholars at the institutional
level with academic and organizational well-being
subthemes.
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4. Well-being of PhD scholars at the community level
with cultural and social well-being subthemes.

5. Well-being of PhD scholars at the policy level with
a subtheme of strategy-driven well-being.

The socio-ecological framework was employed to
develop themes at the individual, interpersonal, insti-
tutional, community, and policy levels, as illustrated in
Fig. 3 and Table 4.

Theme 1: Well-being of PhD scholars at the individual Level
The well-being of PhD scholars at the individual level
of the socioecological framework involves various
subthemes, including personal, mental/psychological,
emotional, physical, professional, and scholarly well-
being, all of which significantly impact their experience
in the PhD journey.

i. Personal well-being centres on an individual’s
self-perception, ability to cope with challenges,
and capacity for resilience. PhD scholars frequently
face challenges related to self-critical perfectionism
[19], self-depreciation [26] and self-confidence [73].
Nevertheless, difficulties can be alleviated through
self-compassion [19], resilience [31, 34, 61, 70], and
implementation of effective coping techniques [47,
70].

“Self-critical perfectionism is linked to depression
and exhaustion, therefore, it's important to find
ways to help doctorate students cope, such as self-
compassion (76).

Self-care practices [25, 67] and personalised well-
being interventions [33] are indispensable, along with
awareness [56, 73], perseverance [27, 69], and passion
for long-term goals [69].

Additionally, factors such as self-efficacy [8, 47], con-
fidence [73], and self-determined motivation [9] are
essential for successfully completing the PhD program
within the institutional timeframe [52]. Personal char-
acteristics, such as age, gender, and nationality, fur-
ther influence well-being [77], attachment styles [79],
perception biases, and taboos [75]. Financial strain
substantially influences well-being [58], which encom-
passes delayed life events due to financial concerns
[68]. Spiritual, religious, and existential well-being were
also significant factors [65].

“When an academic-work-to-personal-life con-
flict exists, distress increases by 6% per point on
the 0—10 scale. Distressed students also regretted
choosing doctoral studies [30]”
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Table 3 Description of characteristics of included articles
Elements n (%)
Decade 2000's 0 (0%)
2010's 30 (47.6%)
2020's 33 (52.4%)
Countries High-income countries 51 (80.9%)
Upper-middle-income 7(11.1%)
Lower-middle-income 2 (3.2%)
Low-income 0 (0%)
Multiple regions 3(4.8%)
Study design Cross-Sectional/Survey 34 (53.9%)
Correlational 2(3.2%)
Longitudinal 3 (4.8%)
Review 6 (9.5%)
Qualitative 7 (11.1%)
Mixed method 8 (12.7%)
Intervention study 1(1.6%)
Pilot study 1(1.6%)
one-group ex post facto design 1(1.6%)
Sample size <100 15(26.3%)
(excluding 6 reviews) 101-500 18(31.6%)
501-1000 10(17.5%)
1001-2000 6(10.6%)
2001-5000 5(8.8%)
> 5000 (maximum sample size 6812) 3(5.3%)
Methods of data collection Survey & questionnaires 42 (66.7%)
Interviews/focus groups 7(11.1%)
Multiple methods 8 (12.7%)
Databases for articles (reviews) 6 (9.5%)
Tool/scales/questionnaire used Yes 50(79.4%)
No 13(20.6%)
The validity/reliability of the tool mentioned (excluding 6 reviews and 7 qualitative studies) Yes 45 (90.0%)
No 5(10.0%)
Theoretical frameworks used to describe the well-being of PhD Scholars Yes 40 (63.5%)
No 23 (36.5%)
Explanation of the well-being of PhD Scholars as an implicit or explicit concept Implicit 59 (93.6%)
Explicit 4 (6.4%)
ii. Mental/psychological & emotional well-being: “PhD students report more mental illness symptoms
The mental health challenges that scholars encounter than highly educated people in the general popula-
include anxiety & depression [3, 9, 34, 39, 45, 46, 52, tion, highlighting the need for help and a major issue

57, 68, 71, 76, 82], stress & burnout [9, 19, 23, 25, 26, for institutions [34]”

32, 33, 39, 42, 46, 47, 49, 52, 57, 61, 63, 67, 69, 71, 76,
78, 82], homesickness [22], and psychological distress
[9, 23, 38, 52, 67, 69]. The impostor phenomenon
exacerbates these problems [62], exhaustion [36, 46,
57, 76], and irreproducibility [47]. Environmental
factors exacerbate mental and emotional challenges
[48] and program delays [51], while mental health
outcomes are influenced by gender differences [53].

It is essential to have support systems, such as mental
health services [33] and interventions [71] that are spe-
cifically designed to improve well-being. These support
systems boost mental health, reduce depression and
psychological distress, and reduce isolation, anxiety, and
tiredness [52].

Emotional well-being and regulation encompass the
management of emotional distress [24, 27] and challenges
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Fig. 2 Conceptual Framework of Well-Being of PhD Scholars

[70], including insecurity and loneliness [36]. The cultiva-
tion of positive emotional resources [75] and emotional
strength [69] is indispensable for preserving one’s overall
health.

“Identifying, acknowledging, and managing emo-
tions is essential for staying focused and achieving

Personal Well-being 57.14% studies

Mental/Psychological & Emotional Well-being
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long-term goals [27]”

iii. Physical well-being encompasses the mainte-
nance of general health [26], access to healthcare ser-
vices [68], and quality of sleep [26]. It is imperative
to prioritise physical health to support the academic
and personal lives of PhD scholars as they frequently
experience sleep issues and illness symptoms [66].

“Over half (59%) of respondents reported poor or
very bad overall health, which may be aggravated
by insufficient sleep, as those who neglect their
physical health may encounter higher stress and
mental health issues [26]”

iv. Professional well-being: The work environ-
ment and opportunities for professional devel-
opment impact the well-being of PhD scholars.
Scholars’perspectives on occupational health and
safety, job autonomy, work engagement, and career
advancement are indispensable [28]. Concerns about
future employment prospects [63] and the pursuit of
professional milestones are factors that affect well-
being [68]. Additionally, job demands [43], career
confidence [26], and the degree of job control [43]
play a significant role in shaping scholars’professional
well-being.
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Fig. 3 Percentage and Distribution of Themes and Subthemes in the Included Studies
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Table 4 Themes, subthemes, and categories of Well-being of PhD Scholars
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Themes

Subthemes

Categories and Axial Codes

1. Well-being of PhD Scholars at the Individual
Level
(59 out of 63 studies [93.16%])

a. Personal well-being
(36 out of 63 studies [57.14%])

b. Mental/Psychological & Emotional well-being
(43 out of 63 studies [68.2%)])

c. Physical well-being
(3 out of 63 studies [4.7%])

Self-Perception, Coping, and Resilience (25 out of 63
studies [39.6%l])

«Self-critical perfectionism (76) -Self-compassion (76)
-Self-depreciation (47) -Personal identity and self-concept
(6) +Self-confidence (40) -Resilience (24, 38, 53, 67)
-Coping Strategies (38, 60) -Adjustment (19) «Conflict
resolution skills (53) <Intention to persist (23) «Intention
to quit (42, 51) -Awareness (educational, self-awareness,
contextual awareness) (40, 66) +Perseverance (43, 48)
+Passion for long-term goals (43) -Self-care practices (22,
37) «Self-care skills (50) -Personalized well-being Interven-
tions (52) «Self-determined motivation (9) -Self-Efficacy
(8, 60) -Confidence in completing the PhD program
within the institutional timeframe (63) -Perception biases
and taboos (73) -Attachment styles (44) -Age, Gender,
and Nationality (74)

Life Satisfaction, Motivation, and Financial Well-
being (17 out of 63 studies [26.9%])

+Balancing responsibilities (20) -Life satisfaction (9, 31,
37,44, 50, 60) -Overcommitment (67) «Quality of life (65,
75) -Competence satisfaction (34) -Personal growth (32)
«Intrinsic motivation (34) «Intrinsic and extrinsic motiva-
tion (9) -Lack of interest

(3, 32) +Financial strain (33) -Delayed life Events due

to financial concerns (71) «Personal funding concerns
(57) Future expectations (44) -Spiritual well-being (36) «
Religious well-being(36) Existential well-being (36)

Mental Health Challenges and Impact (36 out of 63
studies [57.1%l])

-Anxiety & depression (3, 9, 28, 29, 32,41, 53, 56, 63, 65,
71,72) «Stress and burnout (9, 20, 22, 29, 31, 32, 35,37,
41,43,47,51,52,56, 58,60, 63, 65,67, 72,75, 76) :Mental
health issues (27, 52) -Mental health impact of irreproduc-
ibility (60) sHomesickness (19) -Exhaustion (25, 29, 32, 41)
-Psychological distress (9, 20, 37, 43, 55, 63) -Suicidality
and risk Factors (54) «lmpostor phenomenon and its
relationship to psychological well-being (68) -Mental
health profiles (69) -Environmental factors impacting
mental health (30) -sMental and emotional challenges due
to delays in program completion (62) -Prevalence of psy-
chosomatic symptoms (64) -Gender differences in mental
well-being (64) -Mental health outcomes (28, 64, 71)

Support Systems and Well-being Enhancement (9
out of 63 studies [14.2%])

-Support services for mental health (52) -Mental

health practices (73) -Mental health initiatives tailored
to department-specific needs (72) <Tailored interven-
tions for mental health support (30) -Protective factors
against suicidality (54) -Decreased feelings of isolation
and anxiety (63) <improved mental health outcomes
and reduced risks of depression or psychological distress
(63) +Stress reduction (37) sReduction of burnout experi-
ence (39) -Psychological resilience (44)

Emotional Well-being and Regulation (7 out of 63
studies [11.1%l])

«Emotional distress (21, 48) -Emotional regulation (50)
-Difficulties in emotion regulation (48, 50) «Emotional
strength (43) -Emotional challenges (38) -Loneliness

and insecurities (25) -Positive emotional resources (73)
«Emotional strength (43) -Psychological capital (73) Emo-
tional challenges (38)

Physical Health (3 out of 63 studies [4.7%)])

«General Health (47) -Sleep quality (47) «lllness symptoms
(70) -Access to healthcare services (71)
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Page 28 of 36

Themes Subthemes

Categories and Axial Codes

d. Professional well-being
(13 out of 63 studies [20.6%)])

e. Scholarly well-being
(11 out of 63 studies [17.4%])

2.Well-being of PhD Scholars at the Interpersonal  a. Collegial well-being
level (10 out of 63 studies (15.8%])
(24 out of 63 studies (38.09%])

b. Supervisor-related well-being
(16 out of 63 studies [25.3%))

3. Well-being of PhD Scholars at the Institutional a. Academic well-being
level (22 out of 63 studies [34.9%])
(34 out of 63 studies (53.9%])

Work Environment and Professional Growth (8

out of 63 studies [12.6%)

-Perceptions of health and safety at work (49) -Autonomy
in work (58) «Job autonomy (49) -Work engagement

(67) +Professional growth (21) «Career development

(49) «Career advancement (32) «Career aspirations (50)
«Concerns about future employment (35) -Professional
milestones (71)

Job Satisfaction and Personal Fulfilment (6 out of 63
studies [9.5%])

-Increased satisfaction with life and work-life balance (63)
-Job satisfaction (52) -Recognition of the value of work
(58) sWork-family interface (27) importance of work-life
balance (54) -Career confidence (47) -Job demands (27)
-Job control (27) «Relationships and relatedness with cow-
orkers (58)

Integration and Identity in Research (6 out of 63 stud-
ies [9.5%])

«Integration within research environments (25)
-Researcher identity (77) «Integration into the research
community (39) -Sense of equality within the research
community (39) -Support from the researcher community
(42) +Scholarly community as a factor influencing well-
being (3) -Sense of belonging (41)

Confidence and Autonomy in Research (8 out of 63
studies [12.6%l])

-Research self-efficacy (25, 28, 46) -Personal research
confidence (77) -Perceived meaning of thesis work (32)
-Research environment (25, 60, 70) -Autonomy in research
projects (41)

Peer Support Systems and Networks (10 out of 63
studies (15.8%])

«Peer support (23, 55, 63, 66) -Mentoring relationships (28,
38, 69) «Institution-wide social support (24) sNetworking
activities (48) -Social identification with peers, supervisors,
and the academic community (55) -Social-Collegial (77)

Supervisory Relationships and Support (16 out of 63
studies [25.3%))

+Relationships with supervisor (65, 77) «Navigating
supervisory relationships (57) -Supportive supervision
and open communication (58) «Supervisor leadership
styles (27) -Supervisory working alliance (33) -Supervision
practices (3) -Supervisory support (23, 26, 34,42, 47, 55,
62) -Satisfaction with supervision quality (61) Supervisor
support and departmental assistance impact on well-
being (62) -Supervision quality and frequency (41) «Sup-
port from multiple supervisors (39)

Academic Performance and Engagement (12 out of 63
studies [19.04%)])

~Academic performance (37, 46, 56, 76) -Academic
achievement (44) -Achievement orientation (47) +Aca-
demic milestones (71) «Doctoral engagement (34) -Study
engagement (3, 32) -Program satisfaction (51) -Overall
study experiences and satisfaction (61)

Challenges, Stressors, and Support (13 out of 63 stud-
ies [20.6%)])

«Impact of PhD studies on well-being (54) -Candidature-
related challenges (20) +Role-related challenges (57)
~Academic stress (68) -Academic challenges (28) -Per-
ceived problems in doctoral Studies (3) «Challenges faced
during doctoral studies (61) -Workload (41, 76) «Years

of PhD study (74) «Expertise development (20) <Training
programs and academic support (61) -Academic profes-
sion fit (59) +Attendance at postgraduate student events
(74) *Writing profiles (29)
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Themes Subthemes

Categories and Axial Codes

b. Organizational well-being
(17 out of 63 studies [26.9%)])

4. Well-being of PhD Scholars at the Community

level(19 out of 63 studies [30.1%]) [30.1%])

5. Well-being of PhD Scholars at the Policy level

(2 out of 63 studies [3.1%]) (2 out of 63 studies [3.1%])

Cultural and Social well-being (19 out of 63 studies

Strategy-Driven well-being

Program Climate and Organizational Support (17

out of 63 studies [26.9%)

«Program climate (56, 75) «Training environment fit (59)
-Organizational culture fit (59) -Facilities and resources
provided by universities (61) «Financial support and trans-
parency in graduate programs (26, 40, 71) -Supportive
academic environment (29, 52, 72) «Collaborative
approach involving students and faculty (72) -Evaluation
and follow-up for sustained well-being outcomes (72)
«Departmental support (8, 62) -Support services for early
career researchers (48) -Positive faculty interaction (56)
«Gender equality (49) -Spatial and temporal experiences
of well-being (6) +Effort-reward imbalance (67) «Collabora-
tion and teamwork opportunities (58)

Family and Community Support (15 out of 63 studies
[23.8%])

-Family support (38, 43, 47, 66) Community of support
(66) -Supportive relationships (21, 45) Support systems
(35,52, 54, 60) +Positive relationships with parents

and friends (43) -Supportive family environment (43)
-Sources of support (75) -Sense of belonging (41, 56, 69,
75) +Social factors (44)

Challenges and Balancing Responsibilities (4 out of 63
studies [6.3%])

-Difficult relationships (21) «Relationship conflict (33)
-Managing family and personal responsibilities (57)
+Balancing writing and family relationships (38)
Cultural Diversity and Inclusion (5 out of 63 studies
[7.9%])

«Gender and ethnic diversity (33) -Perceptions of equi-
table treatment (56) «Experiences of discrimination

(46) -Societal expectations (66) «Spiritual and religious
well-being (36)

Governance and Financial Support (2 out of 63 studies
[3.1%]))

-Higher Education Policies (35) «Institutional policies

and support (59) «Institutional accountability (35) «Finan-
cial support policies (59) -Financial support fit (59)

“Feeling understood and supported by other group
members reduced isolation and anxiety, improved
life and work-life balance, and increased confidence
in completing their PhD within the institutional
deadline [52]”

v. Scholarly well-being: Integration and identity
within research environments are essential com-
ponents of scholarly well-being [36]. Key factors
included a sense of belonging [76], support from the
research community [74] and equality within the
research community [72].

Personal research confidence [37] and the autonomy of
PhD scholars in their research [76] are essential for aca-
demic achievement. Research self-efficacy [21, 36, 45]
is a key factor that fuels motivation and determination.
When scholars perceive their thesis work as meaningful,
they exhibit higher levels of engagement [57]. The auton-
omy in research initiatives promotes independence and
intellectual liberty [76].

“Formal and informal integration was substan-
tially connected with a sense of belonging... it may
indirectly affect quitting intention and contentment
[76]”

Theme 2: Well-being of PhD scholars at the interpersonal
level

The interpersonal well-being of doctoral candidates,
encompassing collegial and supervisor-related aspects, is
crucial to their overall academic performance and satis-
faction throughout their scholarly pursuits.

i. Collegial well-being: The peer support offers pro-
fessional and emotional support [29, 38, 52, 56].
This sense of community and belonging is further
bolstered by institutional social support [31], which
cultivates a supportive academic environment. Net-
working activities [27] and social identification with
peers, supervisors, and the broader academic com-
munity are essential for a scholar’s social-collegial
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well-being [38], ensuring that they feel supported and
integrated throughout their PhD voyage.

“Research shows that high social support and iden-
tity are substantially linked to mental well-being
and psychological suffering in this population [38]”

ii. Supervisor-related well-being: The quality and
dynamics of supervisory relationships are the pri-
mary focus of supervisor-related well-being [81]. It is
imperative to effectively navigate these relationships
to achieve academic success and personal fulfilment
[80]. Open communication and supportive supervi-
sion are essential elements for cultivating productive
and positive working relationships [42]. The quality
and frequency of supervision significantly influence
scholars’experiences [76], as well as the leadership
styles [43] and supervision practices [3] of supervi-
sors. Supervisory and departmental support have a
substantial impact on scholars’ well-being [51]. Addi-
tionally, having access to multiple supervisors can
provide a more extensive support network, which
can improve their overall satisfaction and success in
academic endeavours [72].

“Supportive supervision with open communication
has been recognized as the primary factor contribut-
ing to the well-being of PhD students [42]”

Theme 3: Well-being of PhD scholars at the institutional
level

PhD scholars’ institutional well-being, encompassing
both academic and organizational well-being subthemes,
significantly influences their overall satisfaction and
achievement.

i. Academic well-being: Scholars’ satisfaction with
their programs is influenced by crucial characteris-
tics, such as academic achievement [79], milestone
completion [68], and doctoral engagement [60], all
of which are related to academic performance and
engagement.

PhD research projects are bound to involve challenges
and difficulties that affect researchers’ well-being [35].
Common obstacles include challenges connected to can-
didacy [23], roles [80], academic stress [62], perceived
difficulty in doctoral studies [3], and workload [19, 76].
The duration of doctoral studies and the acquisition of
expertise often present difficulties [23]. Overcoming
these difficulties is essential and can be achieved through
training programs and academic support [81].
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“Poor academic preparation and support.... nega-

tively affect academic development and mental
health [62]”

ii. Organizational well-being: The well-being of
an organisation is influenced by the programme’s
climate [39, 78] and the supportive academic envi-
ronment offered by the institution [33, 46, 71]. It is
crucial to have a positive program climate, strong
alignment with the training environment, and align-
ment with the organisation’s culture [44]. An inclu-
sive academic environment is fostered by providing
sufficient facilities, resources, and financial support,
as well as promoting transparency in graduate pro-
grams [40, 68, 73]. Collaborative approaches involv-
ing students and faculty [71], supportive learning
settings, and departmental assistance [8, 51] improve
scholars’ overall well-being.

“Doctoral students'mental health is significantly
influenced by the organizational cultural fit they
experience [44]”

Moreover, offering services to early career researchers
[8, 51] and promoting positive interactions with faculty
members [39] further augment this aspect. Both learn-
ing environment and resource management are critical
factors.

Theme 4: Well-being of PhD scholars at the community
Level

The well-being of PhD researchers is significantly
impacted by cultural and social factors, including sup-
port from their families and communities and the pres-
ence of cultural diversity and inclusiveness.

Cultural and social well-being: PhD scholars’ well-
being is significantly influenced by the support they
receive from their families and communities. Establish-
ing supportive relationships with family and friends fos-
ters a robust support system that offers both emotional
and practical aid [20, 24]. To preserve one’s well-being,
it is crucial to have a favourable family environment and
a feeling of inclusion in the community [39, 76, 78, 83].
Social elements, such as the presence of supportive net-
works and a community of support, play a role in the
scholar’s capacity to effectively manage the demands of
their PhD programme [33, 35, 47, 63].

“Strong academic and local community links pro-
vided emotional support, reducing loneliness,
according to students [39]”
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PhD scholars frequently encounter obstacles and strive
to balance their obligations [80]. Managing personal and
family responsibilities can be difficult because of tensions
induced by complex relationships and conflicts [24, 58].
Writing and academic work are frequently challenging
for scholars to manage in conjunction with their familial
obligations, which can harm their overall health [70].

PhD scholars’experiences and perceptions of equitable
treatment are influenced by the gender and ethnic diver-
sity of the academic environment [58]. Their well-being
may be influenced by their experiences of discrimination
[21] and societal expectations [56]. Furthermore, spir-
itual and religious well-being are critical components
of cultural inclusion, as they offer scholars from various
backgrounds a sense of purpose and community [65].

“Academic racism is obvious. There’s more to it than
individual experiences—a society that marginalizes
voices makes it hard to feel accepted or respected [56]”

Theme 5: Well-being of PhD scholars at the policy Level
PhD scholars'well-being at the policy level is heavily
influenced by strategy-driven initiatives that focus on
governance and financial support.

Strategy-driven well-being: Government and edu-
cational authorities’policies on higher education sig-
nificantly influence the academic environment, affecting
various aspects such as resource distribution and aca-
demic criteria [63]. Institutional policies and support
mechanisms are equally important as they establish a
structure in which scholars function [44]. These policies
guarantee that institutions are held responsible for the
well-being and achievements of their students.

“Policymakers disregard the fact that publish-
ing papers is difficult, time-consuming, and pos-
sibly lethal. This requirement has been publicly
denounced in academics [63]”

PhD scholars frequently face substantial financial obli-
gations, rendering financial support policies crucial.
Scholars’capacity to pursue their studies without undue
financial stress is substantially improved when financial
support matches their needs [44].

Discussion

Our scoping review aimed to map the literature on the
description of the well-being of PhD scholars across
multiple socio-ecological levels. The results revealed
a comprehensive understanding of the well-being of
PhD scholars, identifying themes at the individual,
interpersonal, institutional, community, and policy
levels.
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The well-being of PhD scholars at the individual level
includes personal, mental/psychological, emotional,
physical, professional, and scholarly well-being.

Our scoping review highlighted personal well-being as
a complex interplay between individual traits and over-
all well-being. Recent research has highlighted that PhD
scholars need resilience and coping strategies to manage
their academic stress. Dimitra Kokotsaki revealed that
resilience helps doctorate students cope with stressors
and obstacles, suggesting that increased perceived resil-
ience can improve functioning and guard against distress
and low well-being [86]. Additionally, Megan E. Cowie
discovered that self-critical perfectionism causes psy-
chological suffering and burnout [87]. According to Fazal
Ilahi, self-compassion can also protect PhD students
from stress, anxiety, and depression, increasing their
mental health and emotional well-being [88].

E Hwang found that financial stress delays life events
and creates tension, which can hamper doctoral
candidates'development [89]. The balance between inner
and extrinsic motivation is also crucial for performance
in doctorate studies. Financial pressures can reduce
intrinsic drive, according to Sara Diogo, lowering PhD
students’academic performance and well-being [90].

The results of our scoping review supported recently
published research showing a significant occurrence of
anxiety, depression, and stress among PhD students.
Gabriela A. Nagy highlighted the alarming mental health
crisis among PhD students, who reported higher lev-
els of anxiety and depression compared to the general
population [91]. Recent studies have emphasised the
role of emotional regulation and resilience in overcom-
ing these challenges. Stefania Velardo emphasized the
need to develop emotional regulation skills and encour-
age students to monitor and seek help with their emo-
tions, thereby addressing burnout [92]. Chloe Casey has
advocated for mental health support networks, empha-
sizing the necessity for a comprehensive understand-
ing and management of doctoral students’mental health
[93]. These findings suggest that the implementation of
enhanced mental health services can positively impact
student achievement.

Physical well-being, including sleep and healthcare, is
essential for overall health. Hannah K. Allen (2021) found
that many PhD students have poor sleep quality, which
increases stress and lowers academic performance [94].

Professional well-being was found to be significantly
influenced by work environment and job satisfaction.
Consistent with the conclusions of Juita-Elena (Wie)
Yusuf, work-life balance is essential for the professional
growth and well-being of PhD students, as it enhances
mental and physical health and alleviates stress [78].
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Recent studies, notably Alexandra Coso Strong, have
demonstrated that autonomy and acknowledgement
assist PhD students in overcoming challenges and
enhancing intrinsic motivation [95].

The review focused on the integration of the research
environment as well as the aspects of confidence and
autonomy in accordance with the existing literature. Cas-
tell6 found that doctoral students require a robust sense
of community to succeed and persist in their studies.
Conversely, a deficiency in research community integra-
tion may result in feelings of inadequacy and isolation
[96]. Additionally, research self-efficacy and confidence
are crucial for academic well-being. A study conducted
by Raluca Livinti revealed that research confidence
reduces stress levels and enhances research productivity
and academic satisfaction [97].

At the interpersonal level, the well-being of PhD schol-
ars is significantly influenced by support extended by col-
leagues and supervisors. Recent research has highlighted
the critical role of social support in academic environ-
ments, affirming that peer support systems and networks
are essential for the well-being of PhD scholars. Muham-
mad Sufyan conducted a study underscoring the critical
importance of peer support in alleviating stress among PhD
scholars, thereby enhancing their overall well-being [98].

The quality of supervisory interactions significantly
impacts PhD scholars’ well-being. Empirical evidence
from Amjad Almusaed’s study confirmed that proficient
supervision is vital in the research talents, motivation,
and general academic achievement of PhD students [99].
Empirical studies have demonstrated that supervisory
leadership and communication influence the well-being
of PhD students. A survey by Ivan Gruzdev highlighted
the significant impact of supervision style on the happi-
ness and propensity of PhD students to switch supervi-
sors [100].

The well-being of PhD scholars at the institutional
level comprises academic and organizational well-being.
Karma Yangdon found that excessive academic work-
loads harm students'well-being and performance [101].
This emphasises the importance of enhancing support
and achieving a better balance in academic institutions.

The program climate and organizational support were
significant for well-being, which is consistent with the
recent literature. McCray emphasized the significance of
institutional support and program satisfaction, as institu-
tional support for doctoral candidates boosts resilience
and achievement [102]. According to Rodrigo Rosa, it is
crucial for PhD academics to have a supportive academic
atmosphere that encompasses gender equality and team-
work [103].

Family and community support play a crucial role
at the community level, while cultural diversity and
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inclusiveness significantly impact academic experience.
Managing personal, familial, and educational obliga-
tions remains a significant hurdle. Shweta Mishra found
that family and community support reduces stress and
improves well-being in PhD students, particularly those
from underrepresented backgrounds, by providing
essential encouragement and resources that help them
navigate challenges in higher education [104]. As Owens
found, managing responsibilities and adapting to cultural
diversity is difficult. Owens stressed the need to promote
cultural diversity among doctoral students to create an
inclusive research environment and improve doctorate
students’academic and personal growth [105].

The well-being of PhD scholars at the policy level
includes governance and financial support. Policies must
be based on the needs of PhD scholars to enhance their
well-being. Research conducted by M. Nerad emphasized
the need to implement comprehensive financial poli-
cies that support doctoral candidates to enhance their
research experience and ensure timely completion [106].
An optimal academic environment is cultivated through
open and transparent access to resources and well-
defined financing methodologies that distribute research
expenses and supervision funds. Current scholarly
research has endorsed the adoption of government inter-
ventions to address the financial and academic challenges
faced by PhD students. Jamil Salmi has underscored the
need to advocate for equal opportunities in higher educa-
tion to facilitate social integration and advance economic
development. He emphasises the need to adopt targeted
measures to support marginalised communities and
enhance their access to educational opportunities [107].

Limitation

This scoping review aimed to evaluate the well-being
of PhD scholars within the fields of medical and allied
health sciences, which may limit the generalisabil-
ity of the findings to PhD scholars in other disciplines.
The absence of literature from diverse academic envi-
ronments may have resulted in the omission of criti-
cal insights into the well-being of PhD researchers. The
review was confined to English-language publications,
potentially excluding pertinent studies published in other
languages. To ensure consistency, focus, and quality, dis-
sertations, theses, symposiums, and book chapters were
excluded from the review. While this exclusion may have
omitted certain data and perspectives, the emphasis
was placed on peer-reviewed journal publications that
undergo rigorous evaluation to provide evidence. Despite
comprehensive search efforts, 12 full-text articles could
not be retrieved because of access restrictions. Attempts
were made to obtain these articles, including contacting
the corresponding authors; however, these efforts were
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unsuccessful, resulting in their exclusion and the poten-
tial omission of relevant insights regarding the well-being
of PhD scholars.

Conclusions

Our scoping review provides a comprehensive frame-
work addressing the well-being of PhD scholars at the
individual, interpersonal, institutional, community, and
policy levels. This broader perspective enables the formu-
lation of effective and tailored interventions as well as a
systematic understanding of the various factors influenc-
ing the well-being of PhD scholars. The descriptive details
of the articles included in this scoping review offer com-
prehensive insight into the current state of research on
the well-being of PhD scholars. The findings indicate that
the majority of research studies have been conducted in
high-income countries, highlighting the need for greater
geographic diversity, particularly in lower-middle- and
low-income countries. The predominant study design
was cross-sectional surveys, emphasising the need for
more in-depth qualitative, intervention-based, and longi-
tudinal research to achieve a comprehensive understand-
ing of the well-being of PhD scholars. Future research
should also aim to establish and implement clear defini-
tions of well-being and employ robust theoretical frame-
works to guide future investigations.

Our scoping review uncovered the complex, diverse,
and multifaceted nature of the well-being of PhD schol-
ars at five different levels of the socio-ecological frame-
work. Overall, this review emphasises the complexity of
PhD researchers’'well-being and the necessity of a holis-
tic approach to address the diverse challenges they face
across multiple levels of their academic journey.
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