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38 Abstract
39  Artificial intelligence (AI) is increasingly positioned as a transformative tool in education and 

40 health. Yet empirical evidence on AI readiness in low- and middle-income countries, particularly 

41 among youth, remains scarce. This study examined patterns of adoption, equity determinants, and 

42 ethical awareness among Ghanaian youth to inform responsible AI integration in education and 

43 health systems. A cross-sectional survey was conducted among 200 youth aged 18–35 years in 

44 Ghana. Descriptive statistics, chi-square tests, and logistic-regression analyses were used to assess 

45 AI adoption, equity patterns, and predictors of readiness. Most participants reported current (89%) 

46 or prior (65%) use of AI tools. Accessibility was a significant positive predictor of adoption (β = 

47 0.142, p = 0.001), whereas limited internet connectivity (β = –0.088, p = 0.049) and perceived 

48 exclusion or inequity (β = –0.109, p = 0.026) were significant negative predictors. Gender and age 

49 differences indicated persistent digital inequities. Ethical concerns were widespread: 51% were 

50 somewhat concerned and 39% very concerned about data privacy, algorithmic bias, and 

51 transparency. Ghanaian youth exhibit high AI readiness, but it is distributed in structurally uneven 

52 and ethically contested contexts. Readiness is best understood as a dynamic interaction between 

53 technical access, social inclusion, and trust. Translating readiness into equitable implementation 

54 will require investments in digital infrastructure, ethical governance, and participatory design. This 

55 study provides one of the first quantitative assessments of AI readiness among African youth and 

56 offers an evidence base for developing trustworthy, inclusive AI applications, such as healthcare 

57 and educational chatbots, that are grounded in local realities.

58 Keywords: Artificial Intelligence (AI); Digital Equity; Youth; Ethics
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60 Author Summary

61 Artificial intelligence (AI) is often presented as a solution to challenges in healthcare and 

62 education. However, there remains limited evidence on people’s readiness to use AI in low- and 

63 middle-income countries and on the ways in which equity and ethics shape that readiness. We 

64 surveyed 200 youth in Ghana to understand their use of AI tools, perceptions of fairness and ethical 

65 concerns. Most participants were already using AI, yet adoption was uneven. Access to reliable 

66 internet and devices strongly increased use, while perceptions of exclusion and limited connectivity 

67 reduced it. Many youths expressed concern about data privacy, bias, and transparency in AI 

68 systems. These findings show that Ghanaian youth are eager but cautious adopters who value 

69 fairness and accountability. Building equitable and trustworthy AI systems in education and health 

70 will require improving access, addressing social inequalities, and involving youth directly in the 

71 design and governance of new technologies.

72

73
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74  Introduction
75 Artificial intelligence (AI) is rapidly reconfiguring the organization of knowledge, 

76 communication, and care worldwide. From clinical decision-support systems to large language 

77 models capable of real-time translation and behavioral health counseling, AI tools are now shaping 

78 how people access, interpret, and act on information (1-3). While the global diffusion of AI 

79 continues to accelerate, empirical research on AI remains uneven across geographic and social (4, 

80 5) Most data informing adoption, regulation, and ethical governance are derived from high-income 

81 regions or countries, leaving significant gaps in understanding how AI is perceived, accessed, and 

82 governed in low- and middle-income countries (LMICs) (5). In LMICs, readiness to engage with 

83 AI (referred to as “AI readiness” in this paper) has often been conceptualized in narrow 

84 technocratic terms, emphasizing infrastructure development, computational capacity, and technical 

85 skills (6). However, recent global and regional frameworks have underscored that AI readiness 

86 extends beyond technical capacity to include social, ethical, and institutional conditions. For 

87 example, the World Health Organization’s Ethics and Governance of Artificial Intelligence for 

88 Health framework and UNESCO’s Recommendation on the Ethics of Artificial Intelligence 

89 emphasize trust, inclusion, accountability, and equity as foundational prerequisites for responsible 

90 AI deployment (7, 8). Similarly, scholarship on AI governance and ethics highlights that readiness 

91 is shaped not only by digital access and awareness, but also by structural factors such as equitable 

92 connectivity, policy protections, data governance, and the ethical climate in which technologies are 

93 introduced (5, 9). In the absence of attention to these contextual determinants, AI may entrench 

94 existing hierarchies of inequality, widening rather than narrowing health and educational disparities 

95 worldwide.

96 In high-income regions, AI has already been integrated into education and health systems in 

97 increasingly formalized ways. In education, AI-powered tools are used to support personalized 

98 learning, automated assessment, language translation, and academic advising, with growing 

99 institutional guidance on responsible use in schools and universities (10-12). In health systems, AI 
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100 applications range from clinical decision support and diagnostic imaging to digital triage, mental 

101 health chatbots, and population-level surveillance tools, often operating within established 

102 regulatory and ethical frameworks (1, 2, 7, 13, 14). These deployments are typically accompanied 

103 by investments in infrastructure, workforce training, data governance, and ethical oversight, 

104 reflecting a maturation of AI ecosystems that extend beyond experimentation to institutional 

105 adoption. However, even in these contexts, concerns about bias, transparency, and equity persist, 

106 underscoring that technical sophistication alone does not resolve the social and ethical challenges 

107 posed by AI (4, 9, 14, 15). However, the conditions under which AI is being adopted in low- and 

108 middle-income countries differ markedly from those in high-income regions. In many LMICs, AI 

109 tools are entering everyday educational and health-related spaces in the absence of fully developed 

110 infrastructure, governance frameworks, or institutional guidance. This creates a distinct context in 

111 which population-level engagement with AI often precedes the formalization of ethical oversight, 

112 regulatory safeguards, and equity-oriented policies. Within this broader landscape, Ghana offers a 

113 strategically important case for examining how AI readiness takes shape under conditions of rapid 

114 diffusion and partial institutional preparedness.

115 Located in sub-Saharan Africa, Ghana has made substantial investments in digital 

116 infrastructure, information and communications technology (ICT) education, and innovation policy, 

117 positioning itself as one of West Africa’s fastest-growing technological markets (16, 17). 

118 Additionally, initiatives such as the Digital Ghana Agenda and youth-focused ICT programs have 

119 accelerated exposure to AI-powered tools across educational and creative sectors (18). However, 

120 these advances coexist with persistent inequities in access, infrastructure reliability, and 

121 institutional capacity (17). Internet penetration remains uneven across geographic regions, genders, 

122 and socioeconomic statuses, and the cost of connectivity continues to shape patterns of digital 

123 participation in Ghana. At the policy level, Ghana is still developing comprehensive frameworks 

124 for data governance, algorithmic accountability, and AI ethics, reflecting broader continental trends 

125 toward experimentation without fully institutionalized oversight (19). This context of high 
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126 enthusiasm and partial preparedness illuminates a central paradox of digital transformation in 

127 LMICs: technological diffusion often precedes the governance and ethical structures necessary to 

128 promote equitable use. Ghana, therefore, is an ideal place to study “frontier readiness,” a stage in 

129 which populations are engaging with AI in the absence of mature regulatory ecosystems. 

130 Examining how Ghanaian youth navigate AI tools offers insight into how AI readiness, equity, and 

131 ethical awareness emerge organically, shaped by lived experience rather than policy design (20, 

132 21).

133 Youth, broadly defined in Ghana as individuals aged 15–35 years, represent a critical 

134 population for understanding the socio-technical foundations of AI readiness in Ghana and 

135 comparable low- and middle-income country contexts. While international definitions of youth 

136 vary, with the United Nations commonly using ages 15–24, regional frameworks such as those of 

137 the African Union and Ghana’s National Youth Authority extend this range to 35 years, reflecting 

138 prolonged transitions in education, employment, and digital engagement (22). The present study 

139 focuses on youth aged 18–35 years, aligning with national and regional definitions. As one of the 

140 most digitally engaged segments of the population, Ghanaian youth are both early adopters and 

141 critical evaluators of emerging technologies, shaping adoption patterns while navigating constraints 

142 related to access, cost, and trust (16, 23) Their engagement with AI does not occur in isolation but 

143 takes place within social, educational, and economic systems that shape what “readiness” means in 

144 practice. Focusing on youth, therefore, provides a window into how digital transformation unfolds 

145 at the intersection of individual agency and structural opportunity. In public health and global 

146 health contexts, youth are also a priority population for digital interventions, including AI-based 

147 approaches to health communication, behavioral counseling, and educational support (24). 

148 Understanding their exposure, access, and ethical awareness can help anticipate the facilitators and 

149 barriers that shape the responsible implementation of AI-powered tools. Documenting these early 

150 adoption trends is particularly valuable in countries like Ghana, where national strategies for digital 

151 transformation are advancing more rapidly than population-level evidence on readiness, equity, or 
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152 ethical concern (25). This descriptive focus positions the study as an essential starting point for 

153 future work examining how youth engagement evolves as AI becomes more embedded in 

154 education and health systems. By providing empirical data on adoption, equity, and ethical 

155 awareness among Ghanaian youth, the study helps build the foundational evidence base needed to 

156 inform contextually appropriate, socially responsive approaches to AI integration.

157 This study seeks to generate foundational evidence on AI adoption and readiness among 

158 youth in Ghana, focusing on the intersection of technological access, social equity, and ethical 

159 awareness. Specifically, we aimed to:

160 1. Assess the level of AI adoption and readiness among Ghanaian youth.

161 2. Examine how equity-related factors, including gender and access, influence adoption.

162 3. Explore ethical concerns shaping perceptions of AI use.

163 By documenting these early patterns, the study provides one of the first population-level snapshots 

164 of AI engagement in Sub-Saharan Africa. The findings are intended to inform future research and 

165 policy aimed at ensuring that AI systems introduced in education and health are inclusive, 

166 contextually grounded, and responsive to the populations they are designed to serve.

167

168 Results
169 Demographics
170 A total of 200 youth participated in the study. Among them, the majority, were 75.0% (n = 150), 

171 were aged 18–25 years, while 25.0% (n = 50) were 26 years or older, indicating a predominantly 

172 young sample. The majority identified as male (73.5%, n = 147), compared with 26.5% (n = 53) 

173 who identified as female. 

174 AI adoption and readiness
175 Among the 200 youth surveyed, 89.0% (n = 178) reported current use of AI tools, and 65.0% (n = 

176 130) indicated prior use (Table 1). The most frequently used tools were ChatGPT (50.0%), Quillbot 

177 (14.6%), and Photoshop (10.1%). A majority (57.5%) stated that AI-related resources such as 
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178 internet connectivity, training, or support were “somewhat available.” In comparison, 14.0% 

179 reported that resources to support AI uptake and integration into society were “fully available.” 

180 Most respondents (64.5%) anticipated that youth would respond positively to broader AI 

181 integration.

182 Table 1: Adoption and Readiness (N = 200)

Adoption & Readiness Response Category N (%)

Current Use of AI Tools Yes 178 (89.0)

No 22 (11.0)

Previous Use of AI Tools Yes 130 (65.0)

No 70 (35.0)

Resource Availability Fully Available 28 (14.0)

Somewhat Available 115 (57.5)

Not Available 57 (28.5)

Predicted Reaction Positive 129 (64.5)

Neutral 63 (31.5)

Negative 8 (4.0)

183

184 Demographic differences in AI adoption
185 As shown in Table 2, significant demographic differences were observed in patterns of AI use 

186 among Ghanaian youth. Younger participants (18–25 years) were more likely to report active AI 

187 use than those aged 25 years and older (χ² = 4.87, p = 0.03). This indicates that younger youth are 

188 early adopters, likely reflecting greater familiarity with emerging digital platforms and integration 

189 of technology into daily activities. Gender differences were also notable; Male participants reported 

190 substantially higher AI use (73.5%) compared with females (26.5%), a statistically significant 

191 disparity (χ² = 4.54, p = 0.05). 
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192

193 Table 2. Demographic equity patterns in AI adoption among Ghanaian youth (N = 200)

Equity Variable Category AI Users n (%) Non-Users n (%) χ² (p-value)

Age group 18–25 97 (48.5) 15 (7.5) 4.87 (0.03*)

25 + 81 (40.5) 7 (3.5)

Gender Male 147 (73.5) 0 (0) 4.54 (0.03*)

Female 31 (15.5) 22 (11.0)

194 Note: χ² = Chi-square test of association between demographic variable and AI adoption status. * p < 0.05.

195

196 Perceived barriers related to equity in AI adoption

197 Youth identified multiple structural and contextual barriers that could shape equitable AI use 

198 (Table 3). Limited internet connectivity was salient, with nearly three-quarters (73.5%) rating it as 

199 at least “challenging.” Cost of implementation was also widely viewed as a barrier, with 67.5% 

200 describing it as challenging or very challenging. Institutional and governance-related factors were 

201 perceived as important. Seventy percent of respondents rated government policies and support as a 

202 challenge, and 62.5% identified gaps in data protection and privacy laws as challenging or very 

203 challenging. Skills and expertise, education and training, and digital literacy were also frequently 

204 described as barriers, although at somewhat lower levels compared with connectivity and cost. 

205 Perceptions related to fairness and inclusion, including cultural sensitivity and “inclusion and 

206 equity,” were identified as meaningful but somewhat less intense barriers, with about half of 

207 respondents rating these domains as challenging. 

208

209

210
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211 Table 3: Perceived Barriers Related to Equity in AI Adoption Among Ghanaian Youth (N = 

212 200)

Equity-Related Barrier

Not 

Challenging at 

All n (%)

Challenging 

n (%)

Very 

Challenging n 

(%)

Extremely 

Challenging n 

(%)

Mean ± 

SD

Limited Internet Connectivity 53 (26.5) 99 (49.5) 48 (24.0) 0 (0.0) 26.5 ± 1.5

Accessibility 117 (58.5) 70 (35.0) 13 (6.5) 0 (0.0) 25.3 ± 1.6

Data Centers / Cloud Services 76 (38.0) 86 (43.0) 38 (19.0) 0 (0.0) 26.1 ± 1.7

Cost of Implementation 65 (32.5) 89 (44.5) 46 (23.0) 0 (0.0) 26.3 ± 1.6

Skills and Expertise 118 (59.0) 75 (37.5) 7 (3.5) 0 (0.0) 25.3 ± 1.5

Government Policies and 

Support
60 (30.0) 110 (55.0) 30 (15.0) 0 (0.0) 26.3 ± 1.5

Data Protection and Privacy 

Laws
75 (37.5) 102 (51.0) 23 (11.5) 0 (0.0) 26.0 ± 1.6

Education and Training 121 (60.5) 56 (28.0) 23 (11.5) 0 (0.0) 25.3 ± 1.6

Digital Literacy 107 (53.5) 66 (33.0) 27 (13.5) 0 (0.0) 25.5 ± 1.7

Cultural Sensitivity 89 (44.5) 98 (49.0) 13 (6.5) 0 (0.0) 25.7 ± 1.6

Inclusion and Equity 102 (51.0) 90 (45.0) 8 (4.0) 0 (0.0) 25.5 ± 1.6

213

214 Ethical concerns regarding AI adoption among Ghanaian youth
215 Ethical concerns were widespread among Ghanaian youth (Table 4). More than half (51.0%) 

216 reported being somewhat concerned and 39.0% very concerned about AI use (p < 0.0001). The 

217 most frequently cited areas of concern were data protection and privacy (algorithmic bias and 

218 fairness), and transparency of AI decision-making processes. For instance, 51.0% rated privacy 

219 issues as a major concern, and nearly half expressed strong concerns about bias and transparency. 

220 These findings reveal that, despite high enthusiasm for AI adoption, youth remain alert to its ethical 
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221 risks. Their emphasis on privacy, fairness, and transparency points to an emerging ethical 

222 awareness that should guide the development of governance frameworks for responsible AI 

223 integration in education and health.

224

225 Table 4. Ethical concerns regarding AI adoption among Ghanaian youth (N = 200)

Area of Ethical Concern
Not Concerned 

n (%)

Somewhat Concerned 

n (%)

Very Concerned 

n (%)

Mean (± 

SD)

Data protection & privacy 75 (37.5) 102 (51.0) 23 (11.5) 26.0 ± 1.6

Cultural sensitivity 89 (44.5) 98 (49.0) 13 (6.5) 25.7 ± 1.6

Transparency of AI 

systems 
76 (38.0) 86 (43.0) 38 (19.0) 26.1 ± 1.7

Overall level of ethical 

concern 
20 (10.0) 102 (51.0) 78 (39.0) —

226

227 Predictors of AI Adoption
228 Finally, we examined associations between perceived structural and contextual barriers and current 

229 AI use using a multivariable logistic regression model (Table 5). Three factors were significantly 

230 associated with AI use. Limited internet connectivity was associated with lower odds of current AI 

231 use (β = −0.088, OR = 0.92, p = 0.049), and perceived challenges related to inclusion and equity 

232 were also associated with reduced odds of AI use (β = −0.109, OR = 0.90, p = 0.026). In contrast, 

233 higher perceived accessibility was associated with increased odds of AI use (β = 0.142, OR = 1.15, 

234 p = 0.001). Other predictors, including cost of implementation, skills and expertise, government 

235 policies and support, data protection and privacy laws, education and training, digital literacy, and 

236 cultural sensitivity, were not statistically significant in this model. Results were robust to 

237 alternative model specifications, including treating age as a categorical variable and using 
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238 alternative operationalizations of AI use; no substantive changes in direction or statistical 

239 significance were observed.

240

241 Table 5: Predictors of AI Use among Ghanaian Youth (N = 200)

Predictor Variable  (β)  (SE) (OR) p-value

Limited Internet Connectivity –0.088 0.044 0.92 0.049*

Accessibility 0.142 0.044 1.15 0.001*

Inclusion & Equity –0.109 0.049 0.90 0.026*

Data Centers & Cloud Services –0.012 0.044 0.99 0.777

Cost of Implementation 0.031 0.047 1.03 0.515

Skills & Expertise 0.067 0.041 1.07 0.104

Government Policies & Support 0.058 0.040 1.06 0.146

Data Protection & Privacy Laws 0.060 0.043 1.06 0.158

Education & Training 0.070 0.047 1.07 0.138

Digital Literacy –0.059 0.043 0.94 0.168

Cultural Sensitivity –0.015 0.042 0.99 0.725

242 ᵃ OR = exp(β), * p < 0.05.

243

244 Discussion
245 Primary Findings
246 This study contributes new empirical evidence on artificial intelligence readiness among 

247 youth in Ghana, a critical but understudied population in sub-Saharan Africa’s digital 

248 transformation. Rather than viewing readiness as a purely technical phenomenon, the findings 

249 illustrate that it emerges from an interplay of access, inclusion, and ethical trust. Young people 

250 demonstrate substantial interest in AI-powered tools, but their engagement is shaped by the 

251 structural and relational conditions under which AI becomes available to them. This perspective 
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252 advances the growing body of work that conceptualizes AI readiness in low- and middle-income 

253 settings as a multidimensional capability rather than a fixed skillset.

254 A central contribution of this study is the identification of readiness as a structural construct. 

255 Our findings suggest that AI readiness among Ghanaian youth is both promising and partial, rooted 

256 in high digital enthusiasm but constrained by structural limitations. These findings are consistent 

257 with recent studies showing that Ghana youth and students are digitally enthusiastic but face 

258 significant structural barriers to sustain engagement with AI and digital technologies (20, 26, 27). 

259 The concept of readiness, often framed as a matter of skills or awareness, is better understood here 

260 as a contextual capability shaped by material conditions, institutional commitments, and 

261 opportunities for meaningful use. The widespread but uneven availability of AI-related resources 

262 (somewhat available” for most participants) reflects what scholars describe as latent readiness: 

263 potential that exists but remains underrealized due to infrastructural and economic constraints (5, 

264 28)  Accessibility’s strong positive association with adoption highlights that readiness is not simply 

265 about exposure to AI but about the conditions that enable continuity of engagement, stable internet 

266 connections, affordable data, and functional devices. This distinction is particularly critical for low- 

267 and middle-income countries, where connectivity costs, unreliable electricity, and device sharing 

268 can fragment participation (28, 29).  In this context, interventions that assume readiness as an 

269 individual attribute risk deepening inequity; efforts to strengthen infrastructure, reduce connectivity 

270 costs, and expand protected access points are essential for enabling equitable participation in AI 

271 ecosystems.

272 The analysis also highlights important demographic and relational inequities. Differences in 

273 adoption by gender and age mirror well-documented digital divides in Ghana and other African 

274 contexts. These disparities reflect the social and economic gradients that shape opportunities to 

275 engage with technology and suggest that AI innovation does not diffuse evenly across youth 

276 populations. Male and younger participants reported higher adoption, consistent with prior research 

277 showing that structural determinants, economic resources, social norms, and digital capital shape 
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278 the opportunity to engage with technology (30, 31). These disparities are not merely demographic 

279 artifacts but indicators of unequal capacity to benefit from technological change. The significant 

280 negative association between perceived exclusion and AI use adds a relational dimension to this 

281 pattern. Youth who viewed AI opportunities as inequitable were less likely to adopt, suggesting that 

282 perceptions of fairness and belonging are integral to digital participation (29, 32).  In other words, 

283 equitable access involves both tangible infrastructure and a sense of social inclusion. This insight 

284 aligns with equity frameworks in global health and digital development, which argue that 

285 technology adoption is a social process mediated by trust, representation, and recognition (28, 33). 

286 Addressing these inequities will require more than generic digital-skills initiatives. Programs that 

287 explicitly target underrepresented youth, especially young women and those outside major urban 

288 centers, should integrate capacity-building with participatory design, mentorship, and locally 

289 relevant content. Policies that reduce data costs, expand public internet access, and incentivize 

290 inclusive AI education can help correct the structural asymmetries observed here. Without such 

291 interventions, the expansion of AI in Ghana risks reproducing, rather than redressing, existing 

292 social hierarchies.

293 Ethical awareness emerged as another defining feature of youth engagement with AI. Ethical 

294 awareness among Ghanaian youth was strikingly high, positioning them not only as early adopters 

295 of AI but as critical evaluators of its social and moral implications. Participants expressed sustained 

296 concern about three interconnected domains: data privacy, algorithmic bias, and transparency, 

297 which mirror global debates on responsible AI. Yet their articulation of these issues situates ethics 

298 not in abstract principles but in lived experiences of inequality, surveillance, and exclusion (34, 35). 

299 For these youth, ethical concern signals a demand for accountable technology: systems that can be 

300 trusted to protect personal data, explain their decisions, and operate fairly across social groups. 

301 These findings challenge assumptions that users in low- and middle-income settings are primarily 

302 constrained by access or literacy. Instead, it suggests that ethical literacy coexists with 

303 infrastructural limitations. Youth are aware of the risks of digital expansion without adequate 
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304 governance and view ethics as integral to trust, not peripheral to it (34). Such awareness is crucial 

305 as AI applications, especially chatbots and learning platforms, become more embedded in health 

306 and education. Responsibility, in this context, extends beyond data protection laws. It requires an 

307 inclusive governance model that centers youth voices in defining what “responsible AI” means in 

308 Ghanaian society. Youth perspectives offer clear guidance: AI systems in education and health 

309 must incorporate transparent consent processes, protections against algorithmic bias, and culturally 

310 relevant accountability mechanisms. Embedding these mechanisms in the design and deployment 

311 of AI systems will ensure that ethical readiness evolves alongside technical capacity. Rather than 

312 framing ethical concern as a barrier to adoption, it should be recognized as evidence of civic 

313 maturity and an opportunity to co-produce trustworthy AI ecosystems.

314 Implications for AI in Education and Health Systems
315 The study findings demonstrate that Ghana’s youth are not only active users of emerging 

316 technologies but also key stakeholders in shaping the trajectory of AI integration across social 

317 sectors. Their readiness to engage with AI, tempered by concerns about access, equity, and ethics, 

318 has significant implications for both education and health systems. These sectors are increasingly 

319 turning to AI for solutions that promise efficiency, personalization, and reach. Nevertheless, as the 

320 findings underscore, readiness is contingent on systemic preparedness, including digital 

321 infrastructure, governance, and participatory design.

322 In education, the widespread familiarity with AI tools such as ChatGPT and Quillbot 

323 suggests that youth are already informally integrating AI into their learning processes. This organic 

324 adoption presents an opportunity for educational institutions to formalize and scaffold AI use 

325 within curricula rather than treating it as peripheral or prohibited (11, 36) AI systems can enhance 

326 personalized learning (10), automate feedback (37), and support language translation, capabilities, 

327 particularly valuable in multilingual classrooms (36). However, without institutional guidelines, 

328 training, and equity safeguards, these tools may deepen existing disparities between students with 

329 reliable internet access and those without. Educational policy needs to focus on AI literacy and 
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330 governance, ensuring that both students and educators understand the capabilities and limitations of 

331 AI technologies. Embedding critical digital literacy into teacher training, expanding public access 

332 to computing resources, and developing contextually grounded AI ethics curricula would enable 

333 youth to use AI creatively and responsibly. These steps would transform AI from an informal 

334 learning aid into a structured, equitable educational resource.

335 The health implications are equally significant. Youth represent both direct beneficiaries 

336 and influential intermediaries in the diffusion of AI-enabled health innovations (38).  As Ghana and 

337 other African countries invest in digital health systems, integrating AI responsibly could improve 

338 disease surveillance, health communication, and service delivery. For instance, predictive analytics 

339 and natural-language processing can enhance early detection of public health threats, while AI-

340 driven triage tools can help make the best use of limited clinical resources. However, these benefits 

341 depend on trust, explainability, and inclusion, areas where our participants’ ethical concerns 

342 resonate most strongly. The study’s findings on privacy, fairness, and transparency suggest that 

343 young people are already thinking critically about the conditions under which they would share 

344 personal information with digital systems.

345  In the health domain, this awareness translates into concrete design imperatives: ensuring 

346 that AI tools collect only necessary data, provide clear consent mechanisms, and allow users to 

347 understand and question algorithmic outputs. Local adaptation is also crucial. Algorithms trained 

348 on Western data or biomedical assumptions may not reflect Ghana’s epidemiological, linguistic, or 

349 cultural context, leading to errors or exclusion. Developing local data ecosystems and ethical 

350 review mechanisms will therefore be essential for building trustworthy, high-performing AI 

351 systems in health care. In this context, AI chatbots are a useful and scalable way to put these ideas 

352 into action. Chatbots can bridge gaps in access to information and care, particularly in areas such as 

353 sexual and reproductive health, HIV prevention, mental health, and health-seeking behaviors (39, 

354 40). When designed ethically and inclusively (41), chatbots can democratize access to credible 

355 information while preserving privacy through anonymous interaction (42).  However, if 
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356 implemented without safeguards, they risk misinformation, bias, or breaches of confidentiality, 

357 concerns that mirror those voiced by participants in this study. The readiness and ethical awareness 

358 documented among Ghanaian youth position them as ideal co-design partners in developing such 

359 systems. Involving youth in defining chatbot functionality, tone, and privacy standards can ensure 

360 that AI applications reflect their realities and values (43).  This participatory approach can also 

361 serve as a blueprint for broader AI initiatives in education and health, anchoring innovation in local 

362 knowledge, transparency, and shared accountability.

363

364 Strengths, Limitations, and Directions for Future Research
365
366 This study contributes some of the earliest quantitative evidence on AI readiness, equity, and 

367 ethical awareness among youth in Ghana, offering insights with both academic and policy 

368 relevance. Its strength lies in its focus on a demographically critical and digitally active population, 

369 its use of empirical data from a low- and middle-income country, and its integration of equity and 

370 ethics within the broader framework of readiness. By capturing how structural and perceptual 

371 factors, such as accessibility, inclusion, and ethical concern, intersect to shape adoption, the study 

372 advances a more holistic and context-sensitive understanding of AI readiness than previous 

373 literature centered primarily on technical capacity or user attitudes. However, several limitations 

374 should be noted. The cross-sectional design precludes causal inference, and the sample reflects 

375 youth with some level of digital access, potentially underrepresenting marginalized or rural 

376 populations with limited connectivity. Self-reported measures may also introduce recall or social 

377 desirability bias, particularly in estimating frequency and comfort with AI use. Furthermore, while 

378 the study identifies relationships among readiness, equity, and ethics, it cannot fully explain the 

379 mechanisms through which these factors interact over time or across diverse social groups. Future 

380 studies using mixed-methods and longitudinal designs could unpack these pathways more 

381 precisely, examining, for instance, how improvements in infrastructure or shifts in trust influence 

382 patterns of adoption. Future research should also include out-of-school, rural, and informal-sector 

 . CC-BY 4.0 International licenseIt is made available under a 
perpetuity. 

 is the author/funder, who has granted medRxiv a license to display the preprint in(which was not certified by peer review)preprint 
The copyright holder for thisthis version posted February 6, 2026. ; https://doi.org/10.64898/2026.02.05.26345694doi: medRxiv preprint 

https://doi.org/10.64898/2026.02.05.26345694
http://creativecommons.org/licenses/by/4.0/


18

383 populations, whose experiences of digital readiness and ethical concern may differ substantially. 

384 Comparative research across African contexts could illuminate regional patterns and policy 

385 variations affecting AI adoption. Qualitative studies could explore how youth conceptualize 

386 fairness, privacy, and accountability in everyday interactions with AI, providing a deeper 

387 understanding of ethical readiness as a social process rather than a fixed attitude. Finally, there is a 

388 need for implementation-focused research that tests specific interventions derived from these 

389 findings, such as participatory co-design of AI chatbots for health communication, inclusive AI 

390 literacy programs in schools, or infrastructure-sharing models that reduce connectivity costs. 

391 Evaluating these strategies in real-world settings will help translate empirical readiness into 

392 actionable pathways for responsible AI integration across education, health, and governance 

393 systems.

394 Contribution to literature
395
396 This study extends the global evidence base on artificial intelligence in low- and middle-income 

397 settings by providing one of the first empirically grounded analyses of AI readiness through an 

398 equity and ethics lens. Whereas prior work has often conceptualized readiness as a technical or 

399 behavioral attribute, this research reframes it as a multidimensional construct shaped by structural 

400 access, perceptions of inclusion, and ethical consciousness. By demonstrating that accessibility and 

401 perceived fairness significantly predict adoption, the study provides quantitative evidence that 

402 social context, not only infrastructure, determines readiness for AI integration. Additionally, the 

403 study's emphasis on Ghanaian youth introduces essential geographic and demographic diversity to a 

404 body of literature predominantly comprised of research from high-income nations and adult 

405 professionals. It highlights African youth as both early adopters and ethical actors, capable of 

406 evaluating the fairness and risks of AI systems. The inclusion of ethical awareness as a measurable 

407 component of readiness offers a conceptual bridge between digital equity research and the 

408 emerging field of AI for social benefit.

409
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410 Methods
411 Study design

412 This is a cross-sectional survey conducted among 200 Ghanaian youths. Data were collected in 

413 community and youth-serving settings across Ghana between May and August 2024. Surveys were 

414 administered in locations with variable digital access, which informed the dual online and paper 

415 administration.

416 Participants

417 Eligible participants were Ghanaian youth aged 18–35 years, consistent with Ghana’s national 

418 definition of youth, which follows the African Union framework defining youth as individuals aged 

419 15–35 years. Participants were required to demonstrate basic English proficiency, defined as the 

420 ability to read and understand items written at approximately a primary school (Class 3) level. This 

421 requirement was necessary because the questionnaire was administered in English. Exclusion 

422 criteria included individuals outside the specified age range, non-Ghanaian residents, and 

423 individuals unable to provide informed consent. A total of 200 youth completed the survey. 

424 Recruitment was conducted in Accra and Kumasi, Ghana’s two largest metropolitan areas. These 

425 cities serve as major economic, educational, and technological hubs and attract youth from diverse 

426 geographic, socioeconomic, and cultural backgrounds across the country. As such, they offer a 

427 relevant metropolitan context for examining AI adoption, equity, and ethical perceptions among 

428 youth in settings with high digital exposure. A hybrid sampling approach was employed, 

429 combining purposive recruitment in educational and community-based settings with random 

430 selection of individuals within those settings to support variation by age and gender. Participants 

431 provided informed consent prior to participation.

432 Data collection 

433 The team developed a structured questionnaire to capture demographics, AI adoption, perceived 

434 benefits and challenges, readiness and accessibility, and ethical concerns. Surveys were 
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435 administered online via Qualtrics, where connectivity allowed, or by paper, where digital access 

436 was limited. Paper surveys were double-entered and cross-checked prior to analysis. All data were 

437 de-identified before analysis.

438 Measures

439 Sociodemographic characteristics: Participants reported their age and gender. Age was collected as 

440 a continuous variable and categorized for descriptive analyses. Gender was self-reported.

441 AI adoption: The primary outcome variable was AI adoption, measured by self-reported use of AI-

442 based tools. Current AI use was assessed with the item: “Are you currently using any AI-based 

443 tools?” (yes/no). Current use was defined as active use of at least one AI-powered tool at the time 

444 of survey completion. Prior AI use was assessed using the item: “Have you ever used any AI-based 

445 tools in the past?” (yes/no), capturing experience with AI tools before the survey period, regardless 

446 of current use status. Participants who reported current or prior AI use were asked to identify the 

447 specific AI tools they had used. 

448 Resource availability: Perceived availability of resources to support AI use was measured using a 

449 single-item question assessing access to enabling conditions such as internet connectivity, training, 

450 and technical support. Response options were not available, somewhat available, and fully 

451 available.

452 Anticipated response to AI integration: Participants’ perceptions of how youth would respond to 

453 increased AI integration in education and society were measured using a categorical item with 

454 response options positive, neutral, or negative.

455 Willingness to adopt AI: Willingness to continue adopting or supporting AI technologies was 

456 measured using a dichotomous item (willing vs. neutral/not willing), reflecting participants’ self-

457 reported openness to future AI engagement.
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458 Perceived barriers related to equity in AI adoption: Participants assessed a series of potential 

459 structural and contextual barriers to equitable AI adoption, including internet connectivity, 

460 accessibility, cost of implementation, skills and expertise, education and training, digital literacy, 

461 government policies and support, data protection and privacy laws, cultural sensitivity, and 

462 inclusion and equity. Each barrier was rated on a four-category ordinal scale: not challenging at all, 

463 challenging, very challenging, or extremely challenging.

464 Ethical concerns regarding AI use: Ethical concerns related to AI technologies were assessed using 

465 a single-item measure asking participants how concerned they were about ethical issues associated 

466 with AI use. Response options included not concerned, somewhat concerned, and very concerned. 

467 Additional items captured specific domains of ethical concern, including data protection and 

468 privacy, transparency of AI systems, and cultural sensitivity.

469 Data management and statistical analysis

470 Data were inspected for completeness and internal consistency before locking the analytic file. For 

471 descriptive analyses, we summarized categorical variables with frequencies and percentages and 

472 continuous variables with means and standard deviations. The primary outcome, AI use, was coded 

473 as a binary indicator of active AI tool use (yes/no). To examine factors associated with AI use, we 

474 fit a multivariable logistic regression model including prespecified predictors reflecting structural 

475 and equity-related barriers, including accessibility, internet connectivity, and perceived inclusion 

476 and equity. Predictor variables were selected a priori based on conceptual relevance to AI use and 

477 the study’s research questions, rather than through bivariate screening.. Models adjusted for age 

478 and gender. We report odds ratios (ORs) with 95% confidence intervals (CIs); statistical 

479 significance was set at p < 0.05. Analyses were conducted in IBM SPSS Statistics version 27 (44). 

480 Because this was an exploratory, observational study with no anticipated effect size, no a priori 

481 power calculation was performed. Sensitivity analyses were performed by refitting models with age 
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482 specified as both a continuous and categorical variable and by assessing alternative 

483 operationalizations of AI adoption where applicable, to evaluate the robustness of findings.

484 Ethical considerations

485 The study protocol was reviewed and approved by the SUNY Brockport Research Ethics 

486 Committee (Protocol No. STUDY00004950). In addition, local ethical approval was obtained from 

487 the Kwame Nkrumah University of Science and Technology Institutional Review Board 

488 (CABE/CD/DF/32) in Ghana. All participants provided written informed consent. The de-identified 

489 dataset used for analysis contained no direct personal identifiers. 

490

491 Conclusion
492 This study shows that Ghanaian youth are not only active users of AI-powered tools but critical 

493 stakeholders in shaping the conditions under which AI can be integrated into education and health. 

494 Their readiness is promising yet contingent, emerging where digital access, social inclusion, and 

495 ethical trust intersect. Accessibility remains the strongest facilitator of adoption, while perceptions 

496 of inequity and concerns about privacy, bias, and transparency shape how youth evaluate and 

497 engage with AI systems. These patterns illustrate that digital transformation cannot be driven by 

498 technology alone; readiness is a social and ethical achievement grounded in the environments that 

499 make sustained and equitable engagement possible. Efforts to expand AI in Ghana must be paired 

500 with investments in infrastructure, governance, and participatory design. Reducing structural 

501 barriers, addressing gender and age disparities, strengthening data-protection frameworks, and 

502 embedding fairness in algorithmic design are essential for building trust and ensuring equitable 

503 benefit. Youth participation should be viewed not as optional but as foundational to the legitimacy 

504 and effectiveness of AI-enabled systems.

505
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