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Abstract. This literature review examines whether and under what conditions artificial intelligence can
function as a meaningful empowerment tool for single mothers. Situated at the intersection of gender,
caregiving, labor, social policy, and digital inequality, the review argues that Al has significant potential to
reduce some of the structural and everyday burdens disproportionately borne by single mothers. Specifically,
Al may support economic opportunity, caregiving coordination, access to information, emotional assistance,
and time-saving forms of practical infrastructure. At the same time, the review emphasizes that such
empowerment is not automatic. Al's value depends on affordability, accessibility, digital literacy, ethical
design, cultural responsiveness, and the extent to which technological systems address rather than reproduce
existing inequalities. Drawing on interdisciplinary scholarship published roughly between 2002 and 2025, with
particular emphasis on recent work from 2020 to 2025, the review synthesizes literature on empowerment,
single motherhood, caregiving burdens, digital inequality, and Al applications in everyday life. It also
examines the major risks associated with Al, including bias, surveillance, exclusion, privacy harms,
overreliance, and uneven access. The review concludes that Al should not be understood as a substitute for
public policy or human support, but as a potentially valuable tool whose empowering capacity depends on
justice-oriented governance and inclusive institutional design.
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1. Introduction

Single mothers encounter numerous problems, intensified by their responsibilities as primary caregivers and
providers, sometimes within systems that offer no support. The challenges encompass financial strain, time
constraints, psychological fatigue, and institutional obstacles, intensified by insufficient flexible and accessible
support services [1-3]. Traditional support systems are often fragmented, stigmatizing, and challenging to
navigate, thereby perpetuating poverty and eroding social connections [4]. In this context, Al technologies
provide potential solutions that may mitigate some of these difficulties. Artificial intelligence tools, such as
chatbots, scheduling applications, and health platforms, offer intelligent, adaptive assistance that improves
caregiver effectiveness and well-being [5]. These technologies can assist with daily tasks, provide emotional
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support, and enhance access to information and resources, possibly diminishing the time and emotional labor
needed for single mothers [6]. To guarantee inclusivity and advantage for all users, the adoption of Al systems
must tackle issues of justice, access, and privacy [6]. Notwithstanding the promise of Al, comprehensive
reforms are necessary to tackle the pervasive socioeconomic and institutional obstacles encountered by single
mothers, including the demand for more dependable childcare and flexible educational and employment
regulations [7]. The integration of Al with policy reforms can provide a more conducive environment for
single mothers, assisting them in balancing dual responsibilities and enhancing their overall quality of life
[7.8].

Artificial intelligence enhances opportunities for single mothers by expanding access to economic
prospects, caregiving services, information, emotional support, and time-efficient solutions. The empowering
potential of Al is not intrinsic; it is contingent upon factors like as cost-effectiveness, accessibility, ethical
design, digital literacy, and the degree to which AI mitigates rather than perpetuates existing structural
inequalities. This prompts a significant research inquiry: can Al effectively mitigate the challenges encountered
by single mothers, and under what circumstances does it empower rather than exploit, surveil, or exacerbate
inequality? The primary assertion of this study is that Al possesses authentic empowering potential when
deployed in manners that are accessible, reliable, culturally adept, and attuned to the nuances of caregiving and
gendered labor. This subject is pertinent as it intersects gender, technology, family policy, labor, and social
equity, while also posing a broader normative inquiry of whether innovation is intended to assist those in most
need.

2. Conceptual framework

Empowerment is a complex notion that includes multiple elements, each enhancing people' or groups' control
over their lives and surroundings. Economic empowerment entails the augmentation of financial resources and
possibilities, facilitating individual participation in economic activities and enhancement of living standards.
This feature is essential for surmounting obstacles to economic involvement and attaining financial
independence [9]. Informational empowerment denotes the access to and application of information, crucial for
making informed decisions and engaging successfully in societal processes. It is intricately connected to the
capacity to influence and hold responsible the institutions that impact individuals' lives [10]. Emotional and
psychological empowerment emphasizes the augmentation of self-efficacy, self-esteem, and resilience, which
are essential for personal development and well-being. This factor underscores the significance of
psychological processes in enabling individuals to surmount adversity and seize opportunities [9,11]. Temporal
empowerment, which entails conserving time and alleviating cognitive burden, focuses on optimizing
processes and decision-making to enhance individual freedom and efficiency in daily life [12]. Social and
institutional empowerment entails the ability to engage with and impact social and institutional frameworks,
promoting inclusive and accountable government. This dimension is essential for empowering underprivileged
groups to participate in social transformation and attain enhanced social justice [10,13]. These elements
collectively demonstrate that empowerment encompasses not just individual capacities but also the
establishment of supporting contexts and frameworks that promote active engagement and autonomy in one's
life [14,15].

Single motherhood is a complicated social and economic phenomenon that resists a unique categorization
due to its intrinsic variability. It is not simply a uniform category but a dynamic social construct shaped by
multiple intersecting elements, including class, color, handicap, immigration status, language, geography, and
the number and age of children. The diversity of single parenting is seen in the various circumstances that
drive women to this condition, such as divorce, widowhood, and never having been married, each posing
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distinct problems and experiences [16,17]. The economic and social difficulties encountered by single moms
are intensified in impoverished regions, where women frequently endure the consequences of economic
disparity and the absence of social advantages relative to their male counterparts [16]. This situation is
exacerbated by cultural stigmas and preconceptions that depict single moms as less competent in child-rearing,
leading to their social exclusion and marginalization within the conventional two-parent family paradigm [18].
The confluence of single parenting with many social categories, including ethnicity and class, underscores the
necessity for a complex comprehension that transcends the reductive label of 'lone mother' [19]. The intricacy
is evident in the diverse definitions and conceptualizations of single motherhood within various legal and
social policy frameworks, frequently leading to uneven and occasionally discriminatory treatment of these
families [20]. Furthermore, patriarchal and capitalist socio-economic frameworks exacerbate the
marginalization of single moms by neglecting to meet their distinct demands, especially in reconciling
employment and caregiving obligations [18]. Notwithstanding these problems, single moms frequently depend
on informal networks of solidarity and assistance to manage the precariousness and social exclusion they
encounter, highlighting the resilience and agency inherent in this varied group [18]. Consequently,
comprehending single motherhood necessitates a holistic approach that accounts for the interaction of diverse
social variables and the overarching socio-economic environment in which these families operate.

Artificial Intelligence (Al) is a diverse domain that includes numerous technologies and applications aimed
at emulating human cognitive abilities such as learning, reasoning, and problem-solving. Generative Al, a
significant subset of artificial intelligence, concentrates on producing novel content that emulates human
creativity through the application of deep learning architectures, including Generative Adversarial Networks
(GANSs) and Transformer-based models like GPT and DALL-E. These models are trained on comprehensive
datasets to generate original outputs in text, images, music, and other mediums, profoundly influencing sectors
such as content creation, healthcare, and marketing, while simultaneously eliciting ethical concerns related to
plagiarism and data privacy [21]. Predictive Al, a vital application, employs machine learning algorithms to
examine previous data and forecast future events, essential in domains such as finance for risk assessment and
fraud detection [22]. Conversational agents, including chatbots and digital assistants like Alexa and Siri, utilize
natural language processing to comprehend and reply to human language, hence improving user interaction
and automating customer service functions [22,23]. Recommendation systems, such as those employed by
Netflix, leverage artificial intelligence to assess user preferences and propose material, thus personalizing user
experiences and enhancing engagement [22]. Finally, Al-driven administrative and automation technologies
enhance operations by automating repetitive processes, increasing productivity, and minimizing human error
across diverse sectors [24,25]. These Al applications collectively illustrate the revolutionary capacity of Al
technology in improving productivity, creativity, and decision-making, but simultaneously requiring
meticulous attention to ethical considerations and appropriate utilization [24,26].

The theoretical frameworks of feminist technology studies, care economy theory, digital inequality
framework, capacity approach, and structural inequality and intersectionality offer extensive tools for
examining the complex interplay between gender and technology. Feminist technology studies underscore the
necessity for gender equity in digital health, illustrating how digital health technologies frequently reinforce
gender disparities due to the exclusion of women, particularly those from minority backgrounds, from design
processes and leadership positions [27]. The care economy theory, examined during the COVID-19 pandemic,
illustrates how structural inequalities—such as race, class, and migration status—converge to disadvantage
caregivers, primarily women, who endure precarious employment and heightened risks without sufficient
governmental support [28]. The digital inequality framework examines the gender digital divide, especially in
the Global South, where discrepancies in access, literacy, and sociocultural barriers persist, reinforcing
structural inequalities in digital environments [29]. The capability approach, when applied to mobile phone
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usage among low-income women, demonstrates how maintenance affordances influence their capacity to
utilize technology for fulfilling lives, emphasizing the intersection of technological affordances with structural
inequalities such as inadequate employment conditions [30,31]. The capacity approach is essential for
comprehending how digital technologies can improve women's well-being and agency, while also potentially
reinforcing gender-based limitations, as evidenced in the digital industrial revolution [32]. Structural inequality
and intersectionality are essential for comprehending the digital literacy obstacles encountered by minority
girls in Pakistan, where intersecting factors such as gender, religion, and ethnicity contribute to digital
exclusion, thereby requiring gender-responsive policies and community involvement [33]. These theoretical
frameworks advocate for an intersectional, inclusive, and justice-oriented methodology in technology policy
and design, urging synchronized worldwide initiatives to establish fair digital futures [34].

3. Methodology

This study adopts a qualitative literature review methodology to examine whether and under what conditions
artificial intelligence may function as an empowerment tool for single mothers. Because the topic lies at the
intersection of gender, caregiving, labor, social policy, digital inequality, and emerging technology, a literature
review is the most appropriate method for synthesizing insights across multiple fields rather than isolating the
question within a single empirical domain. The purpose of this review is interpretive and analytical rather than
statistical. It seeks to identify recurring themes, conceptual patterns, structural tensions, and normative
concerns in the existing scholarship on artificial intelligence, caregiving, women's well-being, and social
inequality.

The review is guided by the central research question developed in this paper: Can Al meaningfully reduce
the burdens faced by single mothers, and under what conditions does it empower rather than exploit, surveil, or
reproduce inequality? To address this question, the study uses an interdisciplinary and thematic approach. It
draws on scholarship from social policy, gender studies, family studies, technology ethics, digital governance,
healthcare, labor studies, and education. The literature reviewed in this paper spans approximately 2002 to
2025, with foundational sources on single motherhood, care, poverty, and structural inequality drawn from
earlier scholarship, and more recent sources from 2020 to 2025 used to capture contemporary developments in
artificial intelligence, digital platforms, and Al ethics. This temporal range is appropriate because it allows the
review to combine enduring structural insights with rapidly developing technological debates.

The literature included in the review was selected through purposive thematic sampling. Sources were
chosen on the basis of their relevance to one or more of four major analytical areas: first, the structural
challenges faced by single mothers, including economic precarity, time poverty, psychological strain, and
institutional barriers; second, the potential uses of Al in areas such as caregiving support, household
organization, access to information, emotional assistance, education, and income generation; third, the risks
and limitations of Al, including bias, surveillance, exclusion, privacy concerns, and unequal digital access; and
fourth, the policy and design conditions under which Al may become more equitable, accessible, and socially
beneficial. The review therefore privileges conceptual relevance and analytical fit over narrow disciplinary
boundaries.

Methodologically, this paper uses narrative synthesis rather than meta-analysis. Since the relevant literature
spans different disciplines, methods, and types of sources, the review does not attempt to aggregate findings
quantitatively. Instead, it organizes the literature into thematic categories and synthesizes how different
scholars describe the opportunities, constraints, and implications of Al in relation to the lives of single
mothers. This approach is especially appropriate where the field is still emerging and where the goal is to
clarify concepts, map debates, and identify gaps in current scholarship. The synthesis is therefore structured
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around the major sections of the paper: conceptual framework, structural challenges, pathways of
empowerment, risks and limitations, critical distributive questions, and policy implications.

The review is also informed by an equity-centered and intersectional lens. It does not treat single mothers
as a homogeneous group, but instead understands single motherhood as shaped by differences in class, race,
disability, language, migration status, geography, and family structure. Likewise, it does not treat Al as a
neutral tool whose effects are automatically beneficial. Rather, the analysis proceeds from the premise that
technological systems are socially embedded and that their effects depend heavily on design choices,
affordability, digital literacy, institutional context, and broader power relations. For that reason, the review
evaluates Al not only in terms of technical capability, but also in terms of accessibility, trustworthiness,
cultural responsiveness, and justice-oriented governance.

This methodology has several limitations. As a literature review, it does not generate new primary empirical
data from single mothers themselves, nor does it measure the real-world outcomes of particular Al systems in a
controlled setting. In addition, because the Al-related literature is concentrated in recent years, especially 2023
to 2025, parts of the evidence base remain emergent and may include conceptual, exploratory, or rapidly
evolving scholarship rather than long-settled findings. Nevertheless, this method remains valuable because it
allows for a broad, critical synthesis of an emerging field and helps establish a foundation for future empirical
research.

Taken together, this methodological approach allows the study to make a conceptual and policy-relevant
contribution. Rather than asking only what Al can do in the abstract, it asks how Al should be understood,
designed, and governed if it is to function as a credible tool of empowerment for single mothers in real social
contexts.

4. Structural challenges faced by single mothers

Single mothers encounter numerous structural obstacles that intensify their economic precariousness, chiefly
attributable to salary disparity, unstable employment, childcare expenses, and insufficient financial reserves.
Wage disparity persists as a critical concern, with single moms frequently occupying low-income positions that
fail to offer adequate financial security [35,36]. Precarious employment exacerbates this issue, since numerous
single moms are involved in non-standard labor arrangements devoid of job security and benefits, complicating
the balance between work and family obligations [36]. daycare expenses constitute a significant obstacle,
consuming a considerable fraction of a single mother's income, frequently dissuading them from full-time job
or compelling them to depend on substandard daycare options [37-39]. The exorbitant expense of childcare
restricts employment opportunities and influences eligibility for social benefits, as demonstrated by the
intricate relationship among childcare costs, welfare participation, and labor supply [38,39]. Moreover, single
moms frequently lack a financial buffer, rendering them susceptible to economic disruptions such as job loss or
unforeseen expenditures [40,41]. The COVID-19 pandemic has exacerbated these vulnerabilities, as single
mothers have faced elevated unemployment rates and a protracted recovery relative to other family structures
[41]. The deficiency of sufficient social support systems and financial literacy intensifies these issues,
highlighting the necessity for specific interventions including financial education programs and enhanced
access to childcare subsidies [40,39]. These structural challenges underscore the necessity for comprehensive
policy reforms that tackle the specific economic vulnerabilities encountered by single mothers, ensuring they
receive adequate support to attain financial stability and enhance their overall well-being [1,8]. Single moms
encounter considerable structural obstacles associated with time poverty, mostly stemming from the dual
demands of paid employment and unpaid caregiving, exacerbated by bureaucratic burdens. The simultaneous
obligations of job and caregiving generate a time constraint that is intensified by meager salaries and
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inadequate employer-provided benefits, resulting in single moms facing limited finances and diminished time
for their children [42]. The problem is exacerbated by structural and contextual variables affecting single
moms, including economic pressures, social support networks, and sociocultural contexts, which are frequently
neglected in policy discourse [1]. The welfare system in the U.S. enforces stringent temporal frameworks on
single moms, utilizing time as a mechanism of control rather than assistance, so intensifying their difficulties
in navigating erratic timetables [43]. The 'third shift' phenomena underscores the bureaucratic work necessary
to maneuver through welfare systems, requiring substantial time and effort from single moms, frequently
without offering a definitive route out of poverty [44]. The difficulties are exacerbated for individuals with
health concerns or children with impairments, as employment may not yield adequate income or health
insurance, so constraining their capacity to fulfill their families' requirements [45]. The inconsistent and
precarious character of temporary employment does not provide the consistency necessary for effective
parenting, hence exacerbating the time poverty faced by single moms [3]. Notwithstanding these problems,
certain single moms exhibit resilience and flexibility, whereas those with chronic vulnerabilities persistently
encounter compounded stressors over time [46]. The deficiencies of existing antipoverty strategies, which
neglect the worth of single mothers' time, result in an inflated assessment of their well-being and diminish
policy efficacy [42]. Consequently, tackling the structural obstacles encountered by single moms necessitates a
thorough comprehension of their time scarcity and the formulation of policies that acknowledge and assist their
intricate circumstances [47].

Single mothers encounter considerable systemic obstacles that exacerbate their emotional and
psychological burdens, such as decision fatigue, social isolation, and burnout. Decision fatigue occurs due to
the incessant requirement to make multiple everyday choices independently, resulting in mental weariness and
diminished decision-making ability over time [48,4]. Social isolation constitutes a significant concern, since
single moms frequently lack sufficient social support networks, intensifying feelings of loneliness and
potentially resulting in psychological distress, including anxiety and depression [49,50]. The lack of financial
and social assistance exacerbates these challenges, as single mothers frequently bear the burden of both
economic and caregiving duties independently, heightening their susceptibility to stress [50,1]. Burnout and
stress are common among single mothers due to the simultaneous demands of work and family obligations.
The absence of collaborative caring responsibilities and societal pressures leads to a persistent state of stress,
resulting in burnout, defined by emotional fatigue and diminished professional effectiveness [51,52]. This
burnout stems not only from the immediate pressures of single parenting but also from the overarching societal
frameworks that inadequately support and acknowledge the unrecognized labor performed by these moms
[48,53]. The aggregate influence of these stressors substantially affects the mental health of single moms,
resulting in elevated levels of psychological distress relative to their married counterparts [54]. To tackle these
issues, structural reforms are necessary, encompassing enhanced social support systems, adaptable
employment arrangements, and societal acknowledgment of the distinct hardships encountered by single moms
[48,1].

Single moms have substantial structural obstacles, especially institutional hurdles, that hinder their capacity
to maneuver through systems that are not intended with their distinct caregiving circumstances in mind.
Bureaucratic complexity poses a significant obstacle, as single moms frequently face intricate procedures when
seeking social help, leading to stress and shame, which ultimately limits their socio-economic mobility [2].
This intricacy is exacerbated by disparities in access to vital resources, including legal, educational, and
healthcare services. Single mothers pursuing higher education encounter institutional barriers, such as rigid
systems that fail to accommodate their dual responsibilities as caregivers and students, hindering their ability
to sustain enrollment and attain academic success [55-57]. These educational institutions frequently lack
policies that cater to the distinct needs of single moms, like flexible scheduling and childcare assistance, which
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are essential for their academic and professional progression [57,58]. Moreover, the employment and legal
frameworks pose further obstacles, as single moms must maneuver through these domains while fulfilling
home obligations, frequently without sufficient assistance from social services [59]. The rigidity of these
systems neglects the parenting responsibilities of single mothers, so sustaining cycles of poverty and
constraining their prospects for upward mobility [56,59]. In the realm of migration, these issues are intensified,
as single mothers face policy deficiencies and resource constraints in unfamiliar settings, underscoring the
necessity for comprehensive support systems tailored to their situations [60]. Addressing these institutional
impediments necessitates a reconfiguration of social support delivery to mitigate systemic damages and more
effectively accommodate the reality of single parenting [2].

5. Pathways through which AI may empower single mothers

Al technologies provide substantial avenues for economically empowering single mothers by improving their
access to employment prospects, entrepreneurship, and financial management. Al-assisted job search and
resume writing tools, exemplified by the Al-Powered Opportunity Crafter, enhance employability by refining
resumes for Applicant Tracking Systems and offering tailored interview preparation, therefore augmenting the
success rates of job seekers [61]. In the domain of digital entrepreneurship, Al enables cost-effective business
establishment and administration, allowing single mothers to participate in e-commerce and freelancing. Al-
driven platforms such as the Al Freelancing Application offer customized job-talent alignment and multilingual
assistance, enhancing the accessibility and efficiency of freelancing [62]. Moreover, Al facilitates digital
entrepreneurship by providing tools for predictive analytics and digital marketing automation, hence improving
decision-making and operational efficiency for women entrepreneurs [63]. Al-driven personalized financial
coaching enhances financial planning and budgeting by addressing obstacles to financial literacy and offering
customized financial guidance, hence promoting greater financial autonomy [64]. These Al applications assist
single mothers in accessing financial assistance and enable them to make informed financial decisions, hence
contributing to broader socio-economic development [64]. Furthermore, structured entrepreneurship programs
that include Al tools might enhance the business acumen and resilience of single mothers, hence diminishing
reliance on external financial support [65]. Al functions as a revolutionary instrument that can substantially
augment the economic empowerment of single mothers by furnishing them with the resources and support
necessary to excel in the digital economy.

Al technologies possess considerable promise to empower single mothers by improving caregiving and
household assistance through multiple avenues. Al can substantially enhance scheduling and reminder systems,
as these technologies support ambient assisted living applications, improving the coordination and
management of caregiver duties [66]. Al-driven platforms, like ChatGPT, offer customized guidance and
assistance for parents, aiding them in managing the intricacies of child-rearing and home administration.
Regarding meal preparation, household organization, and routine management, Al can allocate duties and
illustrate contributions, thus alleviating caregiving burdens and promoting a more equitable distribution of
obligations within the family [67]. Al can significantly contribute to educational tutoring support for
youngsters. Al-mediated educational environments can facilitate family collaboration, tackling coordination
difficulties and enhancing collective learning experiences [67]. Moreover, Al technologies can give linguistic
assistance for multilingual families, delivering tailored language learning solutions that encompass audio
descriptions and text-to-speech capabilities, hence improving communication and social integration [68].
These Al-driven solutions not only assist with the practical elements of caring but also tackle wider concerns
such as social isolation and stress, which are common among single parents [69]. Integrating Al into daily
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activities enables single mothers to achieve greater efficiency and assistance, hence enhancing their well-being
and empowerment in caregiving duties.

Artificial Intelligence (AI) possesses considerable potential to empower single mothers by enhancing
informational access, streamlining complex procedures, and enabling real-time problem resolution. Al-driven
platforms, like ChatGPT, can provide customized counsel and support to parents, tackling the intricacies of
child-rearing through individualized guidance and help. The digital age has provided moms with extensive
information regarding parenting, education, health, and public services, so augmenting their roles and fostering
gender equality through digital inclusion [70]. The revolutionary potential of Al lies in its ability to bridge
disparities in access and quality of services, especially in healthcare and education, by providing adaptive
technology and early diagnostic tools that are essential for single mothers juggling numerous obligations [71].
Moreover, Al-powered digital platforms incorporate tailored healthcare, mental health assistance, and
emergency safety functionalities, offering a comprehensive strategy for women's health and safety, especially
advantageous for single mothers confronting distinct obstacles. Al tools augment digital literacy and
information accessibility, establishing a feedback loop that empowers individuals by strengthening their
capacity to learn and obtain resources [72]. The implementation of Al technologies must take into account
cultural contexts and infrastructural constraints, as demonstrated by the application of maternal health chatbots
in low-resource environments, underscoring the necessity for culturally informed and inclusive Al designs. Al
can substantially empower single mothers by equipping them with essential tools and information to manage
their everyday lives more efficiently; yet, it necessitates deliberate design and governance to guarantee
inclusivity and accessibility [73].

Al technologies present promising avenues to empower lone mothers by delivering emotional and
psychological assistance through diverse novel tools. Al companions, like Al Buddy, are engineered to
alleviate loneliness and deliver continuous emotional support by emulating the presence of loved ones through
auditory and holographic representations, thereby providing companionship and guidance in times of need
[74]. These Al companions have demonstrated efficacy in mitigating loneliness, analogous to human
connection, by fostering a sense of being heard and understood, which is vital for single mothers who may
encounter isolation [75]. Furthermore, Al-driven chatbots such as those seen in MindCare and FASSLING
offer affordable, stigma-minimizing emotional support alternatives. These platforms employ sophisticated
language models to provide tailored, sympathetic, and context-sensitive replies, effectively connecting
traditional treatment with automated support [76,77]. MindCare provides a scalable and ethical digital solution
for mental health care, prioritizing emotional response and user happiness [78]. Moreover, Al-powered mental
health companions such as Mindmate and Jarvie offer mental health assessments and self-regulation resources,
including mood tracking and guided interventions, to assist users in cultivating emotional resilience and
managing stress [79,80]. These techniques are especially advantageous for single mothers who may encounter
obstacles in getting conventional mental health services owing to financial constraints or societal stigma. The
use of Al in mental health support encompasses platforms such as ChatGPT, which provide rapid accessibility
and practical aid for diverse psychological needs; nonetheless, they should not supplant human therapists [81].
Al technologies offer single mothers accessible, tailored, and stigma-free emotional support, mitigating
loneliness and improving mental well-being through constant digital assistance [82].

Artificial Intelligence (AI) possesses considerable potential to augment the temporal agency of solitary
mothers through multiple avenues. Al can primarily assist by minimizing repetitive duties, therefore liberating
time for more essential pursuits. Al-driven personal assistants and chatbots can oversee daily responsibilities,
including appointment scheduling, food preparation, and reminders for payments and medications, thereby
optimizing routine activities and alleviating stress [83]. This automation reduces cognitive burden and enables
single mothers to concentrate on high-priority duties, thereby optimizing their cognitive resources [84].
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Moreover, Al facilitates planning and prioritization, exemplified by programs such as Microsoft To Do, which
aids working mothers in more successfully balancing professional and personal obligations by arranging duties
and alleviating stress [85]. incorporation of Al into everyday life enhances the efficient utilization of
constrained time by allowing single mothers to assign cognitive and emotional tasks to Al systems, thereby
transforming their management and subjective perception of time [86]. Moreover, Al-driven solutions can
improve work-life balance by offering flexible and cost-effective learning opportunities, enabling single
mothers to develop new skills and pursue rewarding occupations [87]. Al's capacity to automate mundane
duties, facilitate planning, and alleviate cognitive loads substantially empowers single mothers by enhancing
their time management and allowing them to concentrate on personal and professional development.

6. Limits and risks of AI as an empowerment tool

The digital divide imposes considerable constraints and hazards on the utilization of Al as an empowerment
instrument, chiefly owing to disparities in access to devices, broadband, and paid Al services, alongside
deficiencies in digital literacy. The enduring inequities in access to Al technologies are shaped by social,
regional, and educational disadvantages, which obstruct fair participation in the Al-driven future [88].
Although Al possesses the capacity to mitigate inequalities, especially in education via personalized learning
and accessibility enhancements, these advantages are not evenly allocated owing to resource inequities and
algorithmic biases [89, 90]. The digital gap encompasses not just internet access but also digital literacy and
skills, which are essential for the proper utilization of Al technology [91]. Marginalized communities,
particularly in rural or economically disadvantaged regions, encounter heightened risks stemming from digital
disparities, which can intensify cybersecurity vulnerabilities and worsen pre-existing injustices [91]. Al-driven
digital literacy platforms, such as the proposed Phoenix Engines, seek to bridge these gaps by offering
culturally relevant, adaptive learning tools tailored to individual requirements, while ethical concerns like data
privacy and algorithmic bias persist as significant issues [92]. Moreover, systemic obstacles such as elevated
expenses and time limitations persist in obstructing access, underscoring the necessity for focused measures to
improve digital literacy and decrease costs [93]. Digital access is acknowledged as a fundamental right,
necessitating extensive initiatives to enhance infrastructure, subsidize devices, and establish digital literacy
programs, positioning broadband access as a public health necessity [94]. Although Al possesses revolutionary
potential, its implementation must be backed by inclusive policies and investments to ensure it empowers
rather than marginalizes underprivileged areas [72]. Artificial Intelligence (AI) systems, despite their
considerable potential for empowerment, present serious concerns associated with bias and exclusion, notably
with gender, ethnicity, and non-dominant family structures. Al systems frequently mirror and intensify pre-
existing societal biases as a result of the skewed or inadequate data on which they are educated. Al applications
in women's and children's welfare, despite its transformational potential, frequently exacerbate gender biases
because to the underrepresentation of women in Al development and the patriarchal structures inherent in the
data [95,96]. Al systems can similarly promote racial and gender discrimination, as evidenced in healthcare
and social media, where biased algorithms may result in detrimental effects unbeknownst to users. The
marginalization of non-dominant family structures and caregiving realities is a significant concern, as Al
systems often prioritize statistical averages, thereby disadvantaging tiny minorities and outliers [23]. The
marginalization is exacerbated by the insufficient diversity in Al development, leading to systems that fail to
accurately represent the experiences of marginalized people [97,98]. Furthermore, the influence of Al in
perpetuating gender stereotypes is apparent in virtual assistants and recruiting algorithms, which frequently
reinforce historical discriminations [96,98]. To alleviate these concerns, it is imperative to establish ethical
frameworks and inclusive practices in Al development, prioritizing diversity, equity, and the inclusion of
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marginalized perspectives [99,100].Such steps are essential to guarantee that Al systems do not simply mirror
current disparities but rather foster a more equitable and inclusive society.

The utilization of Artificial Intelligence (Al) as a means of empowerment poses considerable privacy and
surveillance threats, especially regarding the disclosure of sensitive personal and familial information and the
extraction of data from at-risk populations. Al technologies, although advantageous in numerous fields, present
significant risks to privacy due to their capacity to deduce sensitive information, including race, gender, and
intelligence, from ostensibly benign data sources, potentially resulting in the revelation of personal information
beyond human capabilities [101]. The classification of Al privacy concerns indicates that Al technologies can
generate novel privacy threats or intensify pre-existing ones, including those associated with deepfake
pornography and surveillance resulting from data gathering for training objectives [102]. Conventional privacy
frameworks are insufficient for tackling these difficulties because of Al's distinctive traits, such as autonomous
learning and opaque decision-making, requiring a more comprehensive comprehension of privacy threats that
incorporates human elements. The ethical issues related to Al in data collecting and surveillance highlight the
ambiguous boundaries regarding optimal methods for utilizing personal information, frequently prioritizing
security over privacy. Moreover, the capacity of Al systems to analyze extensive datasets presents significant
privacy threats, including model inversion and data reconstruction attacks, which may reveal confidential
information [103]. The equilibrium between public safety and individual confidentiality is essential, as Al's
transformative influence on data privacy and security may result in potential biases and privacy infringements
within surveillance systems [104]. To alleviate these risks, privacy-enhancing technologies such as differential
privacy and federated learning are utilized, however they only tackle a portion of the privacy risks linked to Al
[105]. The incorporation of Al across many sectors requires a cooperative endeavor by technology firms,
society, and governmental bodies to safeguard against the misuse of personal data and to uphold privacy [106].

The incorporation of artificial intelligence (Al) as an enhancement tool in healthcare and public institutions
offers both advantages and considerable dangers, especially with overdependence and dehumanization. In
healthcare, Al's contribution to patient-centered care is dual-faceted, providing advantages such as decreased
administrative burdens and enhanced decision-making, while also presenting risks like reduced empathy and
excessive dependence on automation, potentially compromising the human aspects of care if not aligned with
patient-centered principles [107]. The possibility of Al transferring responsibility from public systems to
individual technological use is apparent in the danger of overdependence, where Al tools may be employed
beyond their limitations, resulting in significant errors and cognitive degradation. This is especially troubling
in mental health, as Al's deficiencies in grasping cultural subtleties and fostering authentic therapeutic
interactions underscore the irreplaceability of human treatment, particularly for vulnerable populations.
Moreover, the involvement of Al in public administration, particularly in social security, highlights the
potential to disadvantage clients lacking technological resources and to neglect social welfare principles, which
could intensify inequalities if not meticulously regulated [108]. The Expiration Theory posits that institutions
may become misaligned with Al-driven environments, jeopardizing their relevance unless they modify their
core norms to incorporate Al responsibly [109]. Although Al can enhance human abilities, its implementation
must be meticulously regulated to avoid overdependence and to guarantee it supplements rather than supplants
human care and institutional support, preserving the fundamental human elements vital for effective caregiving
and public service provision.

The utilization of Al as an empowering instrument in diverse fields, including healthcare, legal affairs,
finance, and parenting, raises substantial concerns over quality and accuracy, chiefly attributable to the
inconsistent reliability of Al systems across numerous platforms and circumstances. In the legal field,
interactive systems offering legal counsel are being utilized as economical substitutes for conventional attorney
services. The quality of Al-generated legal advice is uneven and challenging to evaluate, presenting dangers of
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disinformation and mechanical malpractice to consumers who may be unaware of these limitations [110]. In
the healthcare industry, Al systems, such as massive language models like ChatGPT, demonstrate potential in
improving patient care and increasing medical accessibility. However, they also present hazards including
erroneous medical guidance, breaches of privacy, and the reinforcement of biases, hence requiring rigorous
inspection and regulation to guarantee safe incorporation into healthcare systems [111,112]. The precision of
Al health recommendations varies considerably across languages and contexts, with performance particularly
diminishing in non-European languages and varying by topic and source. This highlights the necessity for
thorough multilingual and domain-specific validation prior to the implementation of Al in global health
communication [113]. Moreover, dependence on Al recommendations in decision-making, such as medical
treatments or financial investments, may result in excessive reliance, causing users to inadequately evaluate the
quality of Al guidance and respond accordingly. This underscores the imperative to establish metrics for
assessing appropriate reliance (AR) on Al recommendations, allowing users to differentiate between accurate
and erroneous guidance and to make informed decisions [114]. The limitations of Al in medicine are
exacerbated by concerns over data quality, algorithmic bias, and the legal environment, necessitating
enhancements in data integrity, algorithm transparency, and regulatory supervision to alleviate these dangers
[115]. Although Al possesses the ability to serve as an empowering tool, its implementation across many fields
is laden with obstacles that require meticulous evaluation and intervention to guarantee the quality and
precision of the guidance offered.

7. Critical question: empowerment for whom and under what conditions

The potential advantages of Al for single mothers, especially those who are well-educated, digitally proficient,
and resource-abundant, are significantly more evident than for their less privileged counterparts. Artificial
intelligence technologies, including personalized learning systems and financial coaching, confer substantial
benefits by delivering customized educational and financial guidance that corresponds with individual
requirements and objectives, so augmenting personal and economic empowerment [90,64]. Nonetheless, these
advantages are not uniformly allocated. The Al divide, marked by inequalities in access to digital infrastructure
and resources, frequently disadvantages underprivileged populations, such as low-income single moms [99].
This disparity is intensified by algorithmic biases and the architecture of Al systems that often advantage
individuals with greater digital literacy and technological access [97,116]. Al-driven educational technologies
can democratize learning; but, they often unwittingly exacerbate social inequality by favoring individuals with
superior access to high-quality gadgets and internet connectivity [116]. Al's impact on labor markets indicates
that women, especially in low-wage roles, are more susceptible to job displacement from Al, even when
employed in Al-exposed occupations [117]. Moreover, Al applications in women's welfare, including
predictive models for identifying abuse, underscore both the transformative promise and the risks of
perpetuating gender biases stemming from underrepresentation in Al development [95]. Consequently, whereas
Al has the potential to empower resource-abundant single mothers, it concurrently poses a risk of exacerbating
existing inequities for individuals lacking digital literacy and resources. Mitigating these inequities necessitates
inclusive Al design and fair access to Al knowledge and resources, so that all single mothers may benefit from
breakthroughs in Al [99,23]. The advancement and use of Al systems in healthcare frequently emphasize
market principles over societal requirements, resulting in an emphasis on lucrative consumers rather than
systematically disadvantaged caregivers. This trend is summarized by the "Inverse Data Law," which posits
that Al systems are primarily trained on data from individuals with greater purchasing power and reduced
disease burden, consequently overlooking the requirements of marginalized communities [118]. The
marketization and financialization of care intensify this problem by converting care into a commodity, where
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profit motives and competition eclipse the ethical obligation to deliver affordable and inclusive care [119].
This market-oriented strategy frequently produces Al tools that perpetuate existing social hierarchies and
power disparities, rather than functioning as equalizers [120]. Furthermore, algorithmic bias in Al systems
reflects underlying structural challenges associated with power disparities in the creation of healthcare
technology, disproportionately impacting underprivileged groups [121]. To tackle these difficulties, it is
essential to engage marginalized communities in the design and regulation of Al technologies, ensuring their
needs and perspectives are integral to the development process [122], advancing equality in Al-based mental
health care necessitates efforts to address biases and improve inclusivity [123]. Innovative methodologies,
including knowledge-based platforms, can enhance the delivery of goods and services to at-risk groups by
improving the comprehension and coordination of demand and supply [124]. The effective incorporation of Al
in caregiving requires a socio-technical framework that harmonizes technological advancements with ethical,
social, and practical factors to equitably benefit all stakeholders [100].

Genuine empowerment in caregiving environments necessitates tools that are bilingual, culturally sensitive,
and tolerant of varied caregiving practices. This is especially apparent in the evaluation and intervention
strategies for culturally and linguistically diverse (CLD) populations, where conventional methodologies
frequently prove inadequate. The assessment of autism diagnostic instruments reveals the potential for
misidentification within culturally and linguistically diverse populations, attributable to insufficient cultural
and linguistic responsiveness, thereby emphasizing the necessity for enhanced evaluation methodologies to
guarantee precise identification and prompt intervention for these groups [125]. eHealth tools developed with
cultural competence can greatly assist marginalized ethnic minority groups, such as Latinos, by mitigating
disparities in healthcare access and preventive care information, thus empowering these communities [126].
The creation of multilingual resources, exemplified by the Draw-Care web-based dementia tool, underscores
the significance of culturally responsive design, which improves usability and engagement across varied
family caregivers [127]. In primary care, addressing language hurdles and cultural disparities is vital, and
treatments like multimodal digital technologies and intercultural communication training are crucial for
enhancing care for culturally and linguistically diverse patients [128]. Culturally responsive pedagogy in
multilingual classrooms enhances the learning environment and cultivates a sense of belonging, essential for
student engagement and motivation [129]. The modification of caregiver-implemented interventions for many
groups, including Latinx caregivers, underscores the importance of matching these interventions with cultural
and language preferences to guarantee their efficacy and acceptance [130,131]. These examples collectively
demonstrate that genuine empowerment in caregiving necessitates tools and interventions that are both
multilingual and culturally sensitive, respecting diverse caregiving norms to enhance outcomes and promote
inclusivity across various contexts.

Artificial Intelligence (AI) functions as a potent instrument capable of augmenting many sectors;
nonetheless, it cannot replace the necessity for thorough policies in childcare, labor protection, affordable
housing, or healthcare accessibility. The capacity of Al to mitigate socio-economic inequalities depends on
strong policy frameworks that focus on data quality, digital infrastructure, and ethical issues, as emphasized in
Urooj Fatima's research on Al's influence in local planning and development [132]. The incorporation of Al
into human development should adhere to principles of transparency, inclusivity, and ethical governance to
guarantee the enhancement of human capabilities without undermining autonomy or equity [133]. The
Expiration Theory posits that numerous institutions are failing to adapt to the swift progress of Al, jeopardizing
their relevance unless they reevaluate their core norms and principles [109]. In healthcare, Al can optimize
administrative functions and improve clinical decision-making; nonetheless, it necessitates meticulous
regulation to avert algorithmic bias and guarantee fair access [134,135]. Furthermore, the influence of Al on
the global workforce demands policies that prioritize worker protection and ethical advancement, highlighting
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the necessity for reskilling and social safety nets [136]. The ethical and legal frameworks regulating Al must
conform to human rights standards to alleviate dangers such as privacy infringement and algorithmic bias
[137]. Consequently, although Al can augment and improve current systems, it cannot supplant the necessity
for comprehensive policies that tackle the wider socio-economic causes of well-being. Successful Al
integration necessitates a harmonious strategy that merges technology advancement with robust institutional
frameworks to guarantee equitable and inclusive development across all sectors.

8. Policy and design implications

The use of artificial intelligence (Al) into caregiving and digital literacy programs offers a promising
opportunity to improve assistance for caregivers and close the digital divide. Al solutions have demonstrated
substantial assistance to informal caregivers by offering intelligent, adaptable support that enhances their
efficacy and well-being. These solutions, frequently utilizing machine learning, provide functions such as
remote monitoring and care coordination, essential for addressing the escalating demands on caregivers
resulting from an aging population [66,5]. Furthermore, the accessibility of complimentary Al tools, as
examined in educational settings, underscores the possibility of equal access to high-quality resources, thereby
alleviating resource limitations and fostering sustainable learning practices [138]. Public digital literacy
projects can utilize Al to improve information accessibility and tailor learning experiences, which are crucial
for bridging the digital gap. Al-driven platforms, like as the Phoenix Engines, are engineered to be culturally
relevant and adaptable, offering multilingual and multimodal content tailored to the distinct requirements of
underprivileged populations [92]. These activities are essential for tackling the enduring disparities in access to
Al technologies, underscoring the necessity for inclusive design and investment to guarantee that the
advantages of Al are available to everyone [88]. Moreover, scalable Al solutions in healthcare can enhance
access to quality care in low-income and remote regions, illustrating Al's capacity to address disparities in
global healthcare access. The Cost per Health Model illustrates a zero-cost, Al-driven framework that utilizes
open data and complimentary Al infrastructure to enhance the quality of life for seniors, demonstrating the
potential of Al to be implemented at no expense for the benefit of vulnerable populations [139]. These
initiatives highlight the revolutionary capacity of Al in aiding caregivers and improving digital literacy, hence
fostering social and economic empowerment in many areas.

Ethical and inclusive design of Al systems, especially in care-focused environments, necessitates the
incorporation of concepts that emphasize human dignity, privacy, and accountability. Care-centered design
principles underscore the significance of human-centered approaches, incorporating participatory co-creation
and intersectional analysis to guarantee that Al systems are inclusive and congruent with human values [140].
In eldercare, the "Dignity-First" concept promotes informed and continuous permission, data reduction, and
customizable privacy settings to uphold the autonomy and dignity of older individuals [141]. In pediatric care,
involving families in the co-design process guarantees that Al tools are consistent with caregiving practices
and ethical considerations, hence improving communication and maintaining empathy [142]. prejudice testing
and accountability are essential in Al design to avert algorithmic prejudice and guarantee fairness, particularly
for vulnerable populations such as the elderly and children [143,144]. This entails utilizing varied datasets and
transparent feedback mechanisms to improve trust and accountability [145]. Protections for family-related data
privacy are essential, as Al systems frequently gather sensitive information. Strategies include data
minimization, purpose limitation, and transparent data usage policies are crucial for protecting privacy and
fostering user trust [141,146]. In family-centered healthcare, digital solutions must enable secure information
exchange and uphold confidentiality to alleviate the care load on families (Katayoun, 2022). Ethical Al design
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necessitates a collaborative approach that includes stakeholders, such as families, to guarantee that Al
technologies uphold human values and promote, rather than diminish, human dignity and autonomy [140,142].

Public interest Al prioritizes the creation and implementation of artificial intelligence systems that focus on
societal advantages rather than solely market efficiency, requiring cooperation among governments,
organizations, educators, and developers. The Partnership on Al illustrates teamwork by uniting industrial,
non-profit, and academic entities to foster the advantageous application of Al technology and enhance public
comprehension [147]. Al systems possess the capacity to tackle substantial societal issues, including climate
change, public health, and social services; however, the practical application of Al for the public good is still
inadequately investigated, frequently confined to ethical discussions without a definitive framework for
implementation [148]. A framework for 'public interest Al' has been proposed to bridge this gap, highlighting
democratic control, public justification, equity, co-design procedures, technical safeguards, and openness to
validation [149]. The concentration of Al development among a limited number of private enterprises presents
democratic concerns, underscoring the necessity for open and public-interest methodologies in Al that enable
society to actively influence Al technologies. Public Al efforts, including Estonia's "biirokratt" and the EU's
GAIA-X, exemplify the alignment of Al with societal values through trustworthiness, social innovation, and
accessibility. The interdisciplinary domain of public interest technology promotes ethical and equity-centered
technological advancement, highlighting the necessity of collaboration among varied stakeholders to guarantee
that Al systems are equitable and innovative [150]. Corporate governance is essential, providing possibilities
for various stakeholders to promote Al in the public interest via multistakeholder governance and responsible
corporate practices [151]. Ultimately, public interest Al opposes accelerationist ideology by advocating for
equitable, sustainable, and democratically responsible technology advancement, ensuring that Al development
aligns with public values rather than only commercial interests [152]. These initiatives collectively highlight
the significance of cross-sector collaborations to leverage Al for the collective benefit, ensuring that technical
progress yields positive societal contributions.

The incorporation of Artificial Intelligence (Al) across diverse sectors, including mental health and the
workplace, requires a conducive policy framework that enhances rather than supplants existing structural
supports such as childcare subsidies, mental health accessibility, paid leave, and flexible work arrangements.
The potential of Al to improve mental health treatment is substantial, including tools for prevention, screening,
and support between therapy sessions; nevertheless, it should not supplant human therapists but rather augment
existing care systems to enhance capacity and efficacy [153]. In the workplace, Al can enhance employee
engagement and satisfaction by providing personalized support and flexible work arrangements; nevertheless,
its deployment must be ethical and connected with employee requirements to guarantee sustainable success
[154]. The swift advancement of Al presents concerns like workforce displacement and ethical issues,
underscoring the necessity for human-centric policies that emphasize worker protection and equitable access
[136]. European regulations prioritize the ethical utilization of AI; yet, further legislation is required to
safeguard workers from potential risks, indicating that Al should augment rather than supplant human labor
[155]. Furthermore, supportive job perks such as family leave and flexible work hours are essential for
alleviating mental health risks among working parents, highlighting the necessity of preserving these structural
supports in conjunction with improvements in Al [156]. The policy framework must evolve to guarantee that
Al technologies serve societal interests while mitigating dangers such as socio-economic marginalization and
algorithmic bias [157]. A balanced approach that integrates Al with current supports is crucial to cultivate a
future in which Al enhances human capacities and society values [158,159].
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9. Conclusion

In conclusion, artificial intelligence need to be recognized as a potentially substantial, if highly contingent,
instrument of empowerment for lone mothers. Its potential is in its ability to alleviate time constraints, enhance
information accessibility, facilitate income generating, and offer emotional and practical support that may
otherwise be expensive, inaccessible, or inconsistently available. For single mothers managing the intersecting
responsibilities of paid employment, unpaid caregiving, household administration, and institutional
bureaucracy, these roles are not mere conveniences. They may alternatively signify substantial types of
assistance that enhance daily capacity, alleviate cognitive burden, and establish new avenues for stability,
adaptability, and autonomy. In this regard, Al might alleviate certain structural and daily stressors that
disproportionately affect single moms, especially in environments where conventional support services are
fragmented, underfunded, or inaccessible. This empowering potential must not be exaggerated or regarded as
inevitable. Artificial intelligence does not function in isolation; its advantages are influenced by overarching
factors of inequality, accessibility, and governance. Its utility is contingent upon its affordability,
comprehensibility, reliability, and design that accurately represents the reality of caregiving, gendered labor,
and varied family configurations. In the absence of deliberate design, equitable access, assistance for digital
literacy, and substantial structural safeguards, Al may merely replicate or exacerbate the disparities that single
mothers currently encounter. A technology that seems effective for some may be rendered unusable, unsafe,
inaccurate, or exclusionary for others, particularly for individuals already marginalized by race, class,
disability, language, immigration status, or restricted technical access. Consequently, Al should not be
idealized as a replacement for public policy, human assistance, or institutional reform. Its value is contingent
upon its integration within a broader framework of justice-oriented design and social responsibility. The wider
significance of this investigation, consequently, beyond the issue of technological progress alone. The
fundamental concern is not merely the increasing sophistication of Al, but rather the manner in which it is
built, managed, and disseminated to effectively benefit people who bear significant societal burdens. This
transitions the discourse from innovation for its own merit to innovation as a matter of societal intent. It
inquires whether modern technologies are focused solely on market convenience or on addressing the genuine
needs of individuals whose work, caregiving duties, and systemic disadvantages are frequently overlooked.
Viewed in this context, the examination of Al and single motherhood transcends mere tools; it encompasses
values: whose needs are prioritized, whose challenges are recognized, and whether technical advancement can
be harmonized with dignity, equity, and substantive human support. Subsequent study should persist in
exploring the impact of Al on time poverty, economic mobility, emotional well-being, and institutional access
for single mothers, while also assessing the dangers associated with bias, exclusion, and inequitable access.
Only via such study can the empowering potential of Al be assessed with both gravity and prudence.
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