
‭BRAIN. Broad Research in Artificial Intelligence and Neuroscience‬
‭e-ISSN: 2067-3957 | p-ISSN: 2068-0473‬
‭Covered‬‭in:‬‭Web‬‭of‬‭Science‬‭(ESCI);‬‭EBSCO;‬‭JERIH‬‭PLUS‬‭(hkdir.no);‬‭IndexCopernicus;‬‭Google‬‭Scholar;‬
‭SHERPA/RoMEO;‬ ‭ArticleReach‬ ‭Direct;‬ ‭WorldCat;‬ ‭CrossRef;‬ ‭Peeref;‬ ‭Bridge‬ ‭of‬ ‭Knowledge‬
‭(mostwiedzy.pl);‬ ‭abcdindex.com;‬ ‭Editage;‬ ‭Ingenta‬ ‭Connect‬ ‭Publication;‬ ‭OALib;‬ ‭scite.ai;‬ ‭Scholar9;‬
‭Scientific‬‭and‬‭Technical‬‭Information‬‭Portal;‬‭FID‬‭Move;‬‭ADVANCED‬‭SCIENCES‬‭INDEX‬‭(European‬‭Science‬

‭Evaluation‬ ‭Center,‬ ‭neredataltics.org);‬ ‭ivySCI;‬ ‭exaly.com;‬ ‭Journal‬ ‭Selector‬ ‭Tool‬ ‭(letpub.com);‬ ‭Citefactor.org;‬‭fatcat!;‬
‭ZDB catalogue; Catalogue SUDOC (abes.fr); OpenAlex; Wikidata; The ISSN Portal; Socolar; KVK-Volltitel (kit.edu)‬
‭2025, Volume 16, Issue 2, pages: 186-212.‬
‭Submitted:‬‭February 17‬‭th‬‭, 2025 |‬‭Accepted for publication:‬‭May 1‬‭st‬‭, 2025‬

‭Breaking the Cycle: Addressing the Interplay Between Respiratory, Metabolic,‬
‭and Psychiatric Disorders‬

‭Diana Patraș‬
‭Saint Apostle Andrew Emergency County‬
‭Clinical Hospital, 177 Brailei St., 800578‬
‭Galati, Romania.‬
‭Univ Galati, Doctoral School Biomedicine‬
‭Science, Galati, 800008, Romania.‬
‭patras.diana@yahoo.com‬

‭Anamaria Ciubară‬
‭Faculty of Medicine and Pharmacy, Dunarea‬
‭de Jos University of Galati, 35 AI Cuza St.,‬
‭800010 Galati, Romania.‬
‭anamburlea@yahoo.com‬
‭https://orcid.org/0000-0003-0740-3702‬

‭Alexandru Bogdan Ciubară‬
‭Univ Galati, Doctoral School Biomedicine‬
‭Science, Galati, 800008, Romania.‬
‭bogdan.ciubara@ugal.ro‬
‭https://orcid.org/0000-0002-8037-6002‬

‭Lucreția Anghel‬
‭Saint Apostle Andrew Emergency County‬
‭Clinical Hospital, 177 Brailei St., 800578‬
‭Galati, Romania;‬
‭Faculty of Medicine and Pharmacy, Dunarea‬
‭de Jos University of Galati, 35 AI Cuza St.,‬
‭800010 Galati, Romania.‬
‭anghel_lucretia@yahoo.com‬
‭https://orcid.org/0000-0002-9477-6760‬

‭©2025 Published by EduSoft Publishing. This is an open-access article under the CC BY-NC-ND license‬

‭186‬

mailto:patras.diana@yahoo.com
mailto:anamburlea@yahoo.com
https://orcid.org/0000-0003-0740-3702
mailto:bogdan.ciubara@ugal.ro
https://orcid.org/0000-0002-8037-6002
mailto:anghel_lucretia@yahoo.com
https://orcid.org/0000-0002-9477-6760


‭BRAIN. Broad Research in‬ ‭June 2025‬
‭Artificial Intelligence and Neuroscience‬ ‭Volume 16, Issue 2‬

‭1. Introduction‬
‭The‬ ‭relationship‬ ‭between‬ ‭mental‬ ‭health,‬ ‭respiratory‬ ‭diseases,‬ ‭and‬ ‭metabolic‬ ‭disorders‬ ‭has‬

‭been‬ ‭increasingly‬ ‭acknowledged‬ ‭as‬ ‭a‬ ‭crucial‬‭factor‬‭influencing‬‭patient‬‭outcomes.‬‭COPD‬‭and‬‭T2D‬
‭can‬ ‭co-occur‬ ‭with‬ ‭psychological‬ ‭disorders,‬ ‭including‬ ‭depression‬ ‭and‬ ‭anxiety,‬ ‭resulting‬ ‭in‬ ‭a‬
‭detrimental cycle of deteriorating physical and mental health (Rahi et al., 2023).‬
‭The‬ ‭incidence‬ ‭of‬ ‭depression‬ ‭and‬ ‭anxiety‬ ‭is‬ ‭notably‬ ‭elevated‬ ‭in‬ ‭patients‬ ‭with‬ ‭COPD‬ ‭and‬ ‭T2D,‬
‭frequently‬ ‭resulting‬ ‭in‬ ‭diminished‬ ‭treatment‬ ‭adherence,‬ ‭worse‬ ‭quality‬ ‭of‬ ‭life,‬ ‭and‬ ‭increased‬
‭mortality rates (Volpato et al., 2021).‬

‭Numerous‬‭studies‬‭have‬‭indicated‬‭that‬‭persons‬‭with‬‭COPD‬‭have‬‭a‬‭markedly‬‭elevated‬‭risk‬‭of‬
‭mental‬ ‭health‬ ‭disorders‬ ‭attributable‬ ‭to‬ ‭the‬ ‭chronic‬ ‭stress‬ ‭associated‬ ‭with‬ ‭disease‬ ‭management,‬
‭decreased‬‭oxygen‬‭levels,‬‭and‬‭neurochemical‬‭imbalances‬‭produced‬‭by‬‭inflammation‬‭(Moretta‬‭et‬‭al.,‬
‭2024).‬ ‭Likewise,‬ ‭T2D has‬ ‭been‬ ‭associated‬ ‭with‬ ‭alterations‬ ‭in‬ ‭cerebral‬ ‭function,‬ ‭heightening‬
‭vulnerability‬ ‭to‬ ‭mood‬ ‭problems.‬ ‭These‬ ‭problems‬ ‭are‬ ‭interrelated,‬ ‭exacerbating‬ ‭each‬ ‭other‬ ‭and‬
‭forming a feedback loop that further undermines patient well-being (Hernández et al., 2024).‬

‭Alongside‬ ‭the‬ ‭obvious‬ ‭physiological‬ ‭impacts,‬ ‭social‬ ‭and‬ ‭lifestyle‬ ‭variables‬ ‭also‬ ‭influence‬
‭outcomes.‬ ‭Individuals‬ ‭with‬ ‭these‬ ‭chronic‬ ‭conditions‬ ‭frequently‬ ‭encounter‬ ‭movement‬ ‭limitations,‬
‭sleep‬‭disruptions,‬‭and‬‭adverse‬‭effects‬‭from‬‭medications‬‭that‬‭exacerbate‬‭psychological‬‭deterioration‬
‭(Kirkbride‬ ‭et‬ ‭al.,‬ ‭2024).‬ ‭Inadequate‬ ‭disease‬ ‭treatment‬ ‭resulting‬ ‭from‬ ‭mental‬ ‭symptoms‬ ‭therefore‬
‭exacerbates‬ ‭outcomes‬ ‭for‬ ‭both‬ ‭COPD‬ ‭and‬ ‭T2D,‬ ‭underscoring‬ ‭the‬ ‭essential‬ ‭requirement‬ ‭for‬ ‭a‬
‭comprehensive and integrated healthcare strategy (Tarar et al., 2024).‬

‭The‬‭interaction‬‭among‬‭mental‬‭diseases,‬‭COPD,‬‭and‬‭T2D‬‭is‬‭also‬‭affected‬‭by‬‭socioeconomic‬
‭circumstances.‬ ‭Restricted‬ ‭healthcare‬ ‭access,‬ ‭financial‬ ‭constraints,‬ ‭and‬ ‭diminished‬ ‭social‬ ‭support‬
‭exacerbate‬ ‭poor‬ ‭illness‬ ‭treatment‬ ‭and‬‭elevate‬‭psychological‬‭discomfort‬‭(Acoba,‬‭2024).‬‭Individuals‬
‭of‬‭lower‬‭socioeconomic‬‭status‬‭are‬‭disproportionately‬‭impacted‬‭by‬‭these‬‭conditions,‬‭thus‬‭intensifying‬
‭health‬ ‭inequities.‬ ‭The‬ ‭stigma‬ ‭surrounding‬‭psychiatric‬‭disorders‬‭might‬‭deter‬‭patients‬‭from‬‭pursuing‬
‭appropriate‬‭medical‬‭care,‬‭resulting‬‭in‬‭delayed‬‭treatments‬‭and‬‭worse‬‭outcomes‬‭(Potts‬‭&‬‭Henderson,‬
‭2020).‬

‭Recent‬ ‭research‬ ‭underscores‬ ‭the‬ ‭significance‬ ‭of‬ ‭neurological‬ ‭pathways,‬ ‭including‬
‭dysregulated‬ ‭hypothalamic-pituitary-adrenal‬ ‭(HPA)‬ ‭axis‬ ‭activity,‬ ‭in‬ ‭associating‬ ‭these‬ ‭illnesses.‬
‭Chronic‬ ‭stress,‬‭prevalent‬‭in‬‭individuals‬‭with‬‭COPD‬‭and‬‭T2D,‬‭may‬‭result‬‭in‬‭sustained‬‭activation‬‭of‬
‭the‬ ‭HPA‬ ‭axis,‬ ‭which‬ ‭elevates‬ ‭cortisol‬ ‭levels‬ ‭and‬ ‭exacerbates‬ ‭inflammation‬ ‭(P‬ ‭&‬ ‭Vellapandian,‬
‭2024).‬ ‭This‬ ‭extended‬ ‭stress‬ ‭reaction‬ ‭may‬ ‭facilitate‬ ‭the‬ ‭advancement‬ ‭of‬ ‭both‬ ‭mental‬ ‭and‬ ‭physical‬
‭disorders,‬ ‭emphasising‬ ‭the‬ ‭need‬ ‭for‬ ‭stress‬ ‭management‬ ‭techniques‬ ‭in‬ ‭therapeutic‬ ‭approaches‬
‭(Palamarchuk & Vaillancourt, 2021).‬

‭This‬ ‭study‬ ‭aims‬ ‭to‬ ‭provide‬ ‭a‬ ‭comprehensive‬ ‭understanding‬ ‭of‬ ‭the‬ ‭common‬
‭pathophysiological‬ ‭underpinnings,‬ ‭clinical‬ ‭ramifications,‬ ‭and‬ ‭prospective‬ ‭treatment‬ ‭strategies‬ ‭for‬
‭managing‬ ‭patients‬ ‭with‬ ‭mental‬ ‭illnesses,‬ ‭COPD,‬ ‭and‬ ‭T2D‬ ‭(Moretta‬ ‭et‬ ‭al.,‬ ‭2024).‬‭By‬‭promoting‬‭a‬
‭multidisciplinary‬ ‭and‬ ‭patient-centred‬ ‭methodology,‬ ‭healthcare‬ ‭practitioners‬ ‭may‬ ‭boost‬ ‭treatment‬
‭adherence,‬ ‭improve‬ ‭quality‬ ‭of‬ ‭life,‬ ‭and‬ ‭eventually‬ ‭alleviate‬ ‭the‬ ‭burden‬ ‭of‬ ‭chronic‬ ‭illnesses‬ ‭on‬
‭individuals and healthcare systems (Panahi et al., 2022).‬

‭2. Methodology‬
‭This‬ ‭narrative‬ ‭review‬ ‭was‬ ‭conducted‬ ‭following‬ ‭an‬ ‭extensive‬ ‭literature‬ ‭search‬‭of‬‭electronic‬

‭databases,‬ ‭including‬ ‭PubMed,‬ ‭Scopus,‬ ‭and‬ ‭Web‬‭of‬‭Science.‬‭The‬‭search‬‭strategy‬‭incorporated‬‭both‬
‭controlled‬ ‭vocabulary‬ ‭(MeSH‬ ‭terms)‬ ‭and‬ ‭free-text‬ ‭keywords‬ ‭related‬ ‭to‬ ‭chronic‬ ‭obstructive‬
‭pulmonary‬ ‭disease‬ ‭(COPD),‬ ‭type‬ ‭2‬ ‭diabetes‬ ‭mellitus‬ ‭(T2DM),‬ ‭inflammation,‬ ‭metabolic‬
‭dysregulation, and psychiatric comorbidities.‬

‭To‬ ‭ensure‬ ‭a‬ ‭structured‬ ‭and‬ ‭comprehensive‬ ‭review,‬ ‭the‬ ‭SPIDER‬ ‭(Sample,‬ ‭Phenomenon‬ ‭of‬
‭Interest,‬‭Design,‬‭Evaluation,‬‭Research‬‭Type)‬‭framework‬‭was‬‭used,‬‭particularly‬‭to‬‭capture‬‭qualitative‬
‭research‬ ‭addressing‬ ‭the‬ ‭psychosocial‬ ‭and‬ ‭systemic‬ ‭dimensions‬ ‭of‬‭COPD-T2DM‬‭comorbidity.‬‭The‬
‭search‬‭was‬‭restricted‬‭to‬‭peer-reviewed‬‭publications‬‭from‬‭the‬‭last‬‭5‬‭years‬‭(2020–2025)‬‭to‬‭ensure‬‭the‬
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‭inclusion‬ ‭of‬ ‭contemporary‬ ‭findings.‬ ‭Articles‬ ‭were‬ ‭included‬ ‭if‬ ‭they‬ ‭were‬ ‭published‬ ‭in‬
‭English-language‬ ‭journals,‬ ‭while‬ ‭duplicate‬ ‭records‬ ‭and‬ ‭studies‬ ‭lacking‬ ‭sufficient‬ ‭methodological‬
‭detail were excluded.‬

‭Two‬ ‭independent‬ ‭researchers‬ ‭screened‬ ‭titles‬ ‭and‬ ‭abstracts‬ ‭to‬ ‭identify‬ ‭studies‬ ‭that‬ ‭met‬ ‭the‬
‭inclusion‬‭criteria.‬‭Potentially‬‭relevant‬‭articles‬‭underwent‬‭full-text‬‭review‬‭to‬‭confirm‬‭eligibility.‬‭Any‬
‭discrepancies‬‭in‬‭study‬‭selection‬‭were‬‭resolved‬‭through‬‭discussion‬‭with‬‭a‬‭third‬‭reviewer‬‭to‬‭maintain‬
‭objectivity (Table 1).‬

‭Table 1: Inclusion and Exclusion Criteria‬
‭Criteria‬ ‭Inclusion‬ ‭Exclusion‬

‭Language‬ ‭English-language peer-reviewed articles‬ ‭Non-English articles‬

‭Publication Year‬ ‭2020–2025‬ ‭Studies published before 2020‬
‭Study Type‬ ‭Experimental‬ ‭studies,‬ ‭clinical‬ ‭trials,‬

‭systematic‬ ‭reviews,‬ ‭meta-analyses,‬ ‭and‬
‭qualitative studies‬

‭Opinion‬ ‭pieces,‬ ‭editorials,‬ ‭and‬
‭case reports‬

‭Study Focus‬ ‭Research‬ ‭on‬ ‭COPD,‬ ‭T2D,‬ ‭psychiatric‬
‭disorders, and inflammation‬

‭Studies‬ ‭not‬ ‭addressing‬ ‭shared‬
‭mechanisms or comorbidities‬

‭Methodological Rigor‬ ‭Studies‬ ‭with‬ ‭clear‬ ‭research‬ ‭design‬ ‭and‬
‭statistical analysis‬

‭Studies‬ ‭lacking‬ ‭methodological‬
‭details‬

‭3. Shared Pathophysiological Mechanisms‬

‭3.1. Neuroinflammation and Oxidative Stress‬
‭Chronic‬ ‭inflammation‬ ‭is‬ ‭a‬ ‭critical‬ ‭factor‬ ‭in‬ ‭the‬ ‭development‬ ‭and‬ ‭progression‬ ‭of‬ ‭mental‬

‭illnesses,‬ ‭COPD,‬ ‭and‬‭T2D.‬‭Elevated‬‭concentrations‬‭of‬‭pro-inflammatory‬‭cytokines,‬‭including‬‭IL-6‬
‭and‬ ‭TNF-α,‬ ‭exacerbate‬ ‭neuroinflammation,‬ ‭which‬ ‭has‬ ‭been‬ ‭associated‬ ‭with‬ ‭affective‬ ‭disorders‬
‭(Kouba‬ ‭et‬ ‭al.,‬ ‭2024).‬ ‭Furthermore,‬ ‭oxidative‬ ‭stress‬ ‭impairs‬ ‭neurovascular‬ ‭function,‬ ‭thereby‬
‭aggrevating‬ ‭both‬ ‭respiratory‬ ‭and‬ ‭metabolic‬ ‭dysfunctions.‬ ‭Mitochondrial‬ ‭failure‬ ‭significantly‬
‭contributes‬‭to‬‭the‬‭persistence‬‭of‬‭oxidative‬‭stress,‬‭exacerbating‬‭neurological‬‭and‬‭metabolic‬‭disorders‬
‭(Iheagwam et al., 2025).‬

‭Oxidative‬‭stress‬‭arises‬‭from‬‭an‬‭imbalance‬‭between‬‭the‬‭generation‬‭of‬‭reactive‬‭oxygen‬‭species‬
‭(ROS)‬ ‭and‬ ‭the‬ ‭body's‬ ‭capacity‬ ‭to‬ ‭mitigate‬ ‭their‬ ‭detrimental‬ ‭effects‬ ‭via‬ ‭antioxidant‬ ‭systems.‬ ‭In‬
‭COPD,‬ ‭prolonged‬ ‭exposure‬ ‭to‬ ‭pollutants‬ ‭and‬ ‭cigarette‬ ‭smoke‬ ‭results‬ ‭in‬ ‭increased‬ ‭formation‬ ‭of‬
‭reactive‬ ‭oxygen‬ ‭species,‬ ‭which‬ ‭damages‬‭lung‬‭tissues‬‭and‬‭exacerbates‬‭systemic‬‭inflammation‬‭(Cha‬
‭et‬ ‭al.,‬ ‭2023).‬ ‭In‬ ‭T2D,‬ ‭hyperglycaemia‬ ‭increases‬ ‭ROS‬ ‭generation,‬ ‭resulting‬ ‭in‬ ‭endothelial‬ ‭damage‬
‭and‬ ‭insulin‬ ‭resistance.‬ ‭In‬ ‭the‬ ‭brain,‬ ‭heightened‬ ‭oxidative‬ ‭stress‬ ‭leads‬ ‭to‬ ‭neuronal‬ ‭damage‬ ‭and‬
‭cognitive deterioration, rendering it a crucial element in mental conditions (Caturano et al., 2023).‬

‭Moreover,‬ ‭neuroinflammation,‬ ‭marked‬ ‭by‬ ‭the‬ ‭activation‬ ‭of‬ ‭microglia‬ ‭and‬ ‭astrocytes,‬
‭intensifies‬ ‭oxidative‬ ‭stress‬ ‭and‬ ‭results‬ ‭in‬ ‭neurotransmitter‬ ‭abnormalities.‬ ‭Pro-inflammatory‬
‭cytokines‬ ‭can‬ ‭disrupt‬ ‭serotonin,‬ ‭dopamine,‬ ‭and‬ ‭glutamate‬ ‭pathways,‬ ‭increasing‬ ‭susceptibility‬ ‭to‬
‭depression‬ ‭and‬ ‭anxiety‬ ‭(Adamu‬ ‭et‬ ‭al.,‬ ‭2024).‬ ‭The‬ ‭extended‬ ‭existence‬ ‭of‬ ‭inflammation-induced‬
‭oxidative‬‭stress‬‭establishes‬‭a‬‭harmful‬‭loop‬‭that‬‭exacerbates‬‭respiratory,‬‭metabolic,‬‭and‬‭mental‬‭health‬
‭disorders.‬ ‭This‬ ‭underscores‬ ‭the‬ ‭necessity‬ ‭for‬ ‭therapeutic‬‭approaches‬‭aimed‬‭at‬‭mitigating‬‭oxidative‬
‭stress,‬ ‭including‬ ‭the‬ ‭utilisation‬ ‭of‬ ‭antioxidants,‬‭lifestyle‬‭alterations,‬‭and‬‭pharmaceutical‬‭treatments‬
‭(Bezerra et al., 2023).‬

‭A‬‭wealth‬‭of‬‭studies‬‭suggest‬‭that‬‭oxidative‬‭stress‬‭and‬‭systemic‬‭inflammation‬‭play‬‭a‬‭key‬‭role‬
‭in‬ ‭disease‬ ‭progression‬ ‭across‬ ‭COPD,‬ ‭T2D,‬ ‭and‬ ‭psychiatric‬ ‭conditions‬ ‭(Ambrosino‬ ‭et‬ ‭al.,‬ ‭2024;‬
‭Barnes,‬‭2022).‬‭Elevated‬‭reactive‬‭oxygen‬‭species‬‭(ROS),‬‭pro-inflammatory‬‭cytokines‬‭(IL-6,‬‭TNF-α),‬
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‭and‬‭mitochondrial‬‭dysfunction‬‭have‬‭been‬‭observed‬‭in‬‭all‬‭three‬‭disorders‬‭(Choi,‬‭Kim‬‭&‬‭Park,‬‭2024).‬
‭However,‬‭several‬‭counterarguments‬‭question‬‭whether‬‭these‬‭pathophysiological‬‭mechanisms‬‭are‬‭the‬
‭primary‬ ‭cause‬ ‭of‬ ‭disease‬ ‭or‬ ‭merely‬ ‭secondary‬ ‭consequences‬ ‭of‬ ‭underlying‬ ‭metabolic‬ ‭and‬
‭neurological dysfunction.‬

‭Some‬ ‭researchers‬ ‭propose‬ ‭that‬ ‭genetic‬ ‭predispositions,‬ ‭lifestyle‬ ‭factors,‬‭and‬‭environmental‬
‭exposures‬ ‭may‬ ‭trigger‬ ‭disease‬ ‭onset,‬ ‭with‬ ‭inflammation‬ ‭and‬ ‭oxidative‬ ‭stress‬ ‭acting‬ ‭as‬ ‭amplifiers‬
‭rather than root causes (Sharifi-Rad et al., 2020).‬

‭While‬ ‭antioxidant‬ ‭and‬ ‭anti-inflammatory‬ ‭therapies‬ ‭have‬ ‭demonstrated‬ ‭benefits‬ ‭in‬‭reducing‬
‭markers‬‭of‬‭inflammation,‬‭their‬‭clinical‬‭efficacy‬‭in‬‭significantly‬‭altering‬‭disease‬‭progression‬‭remains‬
‭mixed‬ ‭(Yu,‬ ‭Pu‬ ‭&‬ ‭Voss,‬ ‭2024).‬ ‭Why‬ ‭do‬ ‭some‬ ‭patients‬ ‭respond‬ ‭well‬ ‭to‬ ‭these‬ ‭interventions‬ ‭while‬
‭others do not?‬

‭Future‬ ‭studies‬ ‭should‬ ‭investigate‬ ‭whether‬ ‭targeting‬ ‭oxidative‬ ‭stress‬‭alone‬‭is‬‭sufficient‬‭or‬‭if‬
‭multimodal‬‭therapies‬‭addressing‬‭metabolic,‬‭immune,‬‭and‬‭neurological‬‭factors‬‭simultaneously‬‭yield‬
‭better outcomes.‬

‭3.2. Hypoxia and Systemic Inflammation‬
‭Hypoxia,‬‭a‬‭defining‬‭feature‬‭of‬‭COPD,‬‭has‬‭far-reaching‬‭effects‬‭on‬‭metabolic,‬‭cardiovascular,‬

‭and‬ ‭neurophysiological‬ ‭function.‬ ‭Reduced‬ ‭oxygen‬ ‭availability‬ ‭leads‬ ‭to‬ ‭systemic‬ ‭inflammation,‬
‭worsening‬‭insulin‬‭resistance‬‭in‬‭T2D‬‭and‬‭increasing‬‭neuroinflammatory‬‭responses‬‭that‬‭contribute‬‭to‬
‭mental health disorders (Weinberg et al., 2024).‬

‭One‬ ‭of‬ ‭the‬ ‭primary‬ ‭responses‬ ‭to‬ ‭hypoxia‬ ‭is‬ ‭the‬ ‭activation‬ ‭of‬ ‭hypoxia-inducible‬ ‭factors‬
‭(HIFs),‬ ‭which‬ ‭regulate‬ ‭genes‬ ‭involved‬ ‭in‬ ‭angiogenic‬ ‭remodeling,‬ ‭erythropoiesis,‬ ‭and‬ ‭glucose‬
‭metabolism‬‭(Qannita‬‭et‬‭al.,‬‭2024).‬‭While‬‭these‬‭adaptations‬‭are‬‭beneficial‬‭in‬‭acute‬‭hypoxia,‬‭chronic‬
‭hypoxia,‬‭such‬‭as‬‭in‬‭COPD,‬‭perpetuates‬‭persistent‬‭inflammatory‬‭signaling,‬‭elevates‬‭oxidative‬‭stress,‬
‭and disrupts glucose regulation (Park et al., 2022).‬

‭Beyond‬‭metabolic‬‭dysfunction,‬‭hypoxia‬‭has‬‭significant‬‭cardiovascular‬‭implications.‬‭Chronic‬
‭hypoxia‬ ‭promotes‬ ‭endothelial‬ ‭dysfunction,‬ ‭increasing‬ ‭the‬‭risk‬‭of‬‭hypertension‬‭and‬‭atherosclerosis.‬
‭Elevated‬ ‭levels‬ ‭of‬ ‭circulating‬ ‭pro-inflammatory‬ ‭cytokines‬ ‭(IL-1β,‬ ‭IL-6,‬ ‭TNF-α)‬ ‭contribute‬ ‭to‬
‭endovascular‬‭inflammation‬‭and‬‭arterial‬‭stiffness,‬‭further‬‭escalating‬‭cardiovascular‬‭risk‬‭(Katkenov‬‭et‬
‭al.,‬‭2024).‬‭Additionally,‬‭hypoxia-induced‬‭polycythemia‬‭and‬‭blood‬‭hyperviscosity‬‭place‬‭added‬‭strain‬
‭on the heart, increasing the likelihood of pulmonary hypertension and heart failure.‬

‭Hypoxia‬ ‭also‬ ‭impacts‬ ‭renal‬ ‭function,‬ ‭as‬ ‭the‬ ‭kidneys‬ ‭are‬ ‭highly‬ ‭sensitive‬ ‭to‬ ‭oxygen‬
‭fluctuations.‬ ‭Prolonged‬ ‭hypoxia‬ ‭disrupts‬ ‭renal‬ ‭perfusion‬ ‭and‬ ‭filtration,‬ ‭contributing‬ ‭to‬ ‭chronic‬
‭kidney‬ ‭disease‬ ‭(CKD)‬ ‭and‬ ‭fluid‬ ‭retention.‬ ‭This‬ ‭exacerbates‬ ‭systemic‬ ‭hypertension‬ ‭and‬ ‭metabolic‬
‭imbalances,‬ ‭creating‬‭a‬‭self-perpetuating‬‭cycle‬‭that‬‭worsens‬‭COPD‬‭and‬‭T2D‬‭outcomes‬‭(Wang‬‭B.‬‭et‬
‭al., 2022).‬

‭This‬ ‭intricate‬ ‭link‬ ‭between‬ ‭oxygen‬ ‭deprivation,‬ ‭inflammation,‬ ‭and‬ ‭metabolic‬ ‭dysfunction‬
‭underscores‬ ‭the‬ ‭importance‬ ‭of‬ ‭targeted‬ ‭interventions,‬ ‭such‬ ‭as‬ ‭oxygen‬ ‭therapy,‬ ‭anti-inflammatory‬
‭medications,‬ ‭and‬ ‭lifestyle‬ ‭modifications,‬ ‭to‬ ‭reduce‬ ‭the‬ ‭harmful‬ ‭effects‬ ‭of‬ ‭chronic‬ ‭hypoxia‬
‭(Bouhamida et al., 2022).‬

‭Hypoxia,‬ ‭frequently‬ ‭observed‬ ‭in‬ ‭COPD,‬ ‭has‬ ‭been‬ ‭implicated‬ ‭in‬ ‭systemic‬ ‭inflammation,‬
‭insulin‬ ‭resistance,‬ ‭and‬ ‭neuroinflammation.‬ ‭The‬ ‭activation‬ ‭of‬ ‭hypoxia-inducible‬ ‭factors‬‭(HIFs)‬‭has‬
‭been‬‭proposed‬‭as‬‭a‬‭key‬‭molecular‬‭mechanism‬‭linking‬‭oxygen‬‭deprivation‬‭with‬‭disease‬‭progression.‬
‭However, clinical studies reveal several complexities:‬

‭Not‬‭all‬‭COPD‬‭patients‬‭develop‬‭metabolic‬‭or‬‭psychiatric‬‭comorbidities,‬‭suggesting‬‭additional‬
‭influencing‬ ‭factors‬ ‭such‬ ‭as‬ ‭genetic‬‭susceptibility,‬‭medication‬‭effects,‬‭and‬‭environmental‬‭exposures‬
‭(Mariniello et al., 2024).‬

‭While‬ ‭oxygen‬ ‭supplementation‬ ‭is‬ ‭widely‬ ‭used‬ ‭to‬ ‭manage‬ ‭hypoxia,‬ ‭prolonged‬ ‭exposure‬ ‭in‬
‭some‬ ‭patients‬ ‭has‬ ‭been‬ ‭associated‬ ‭with‬ ‭increased‬ ‭oxidative‬ ‭stress,‬ ‭potentially‬ ‭exacerbating‬
‭inflammation rather than alleviating it (Liang et al., 2023).‬
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‭Investigating‬‭individualised‬‭oxygen‬‭therapy‬‭strategies,‬‭mitochondrial-targeted‬‭therapies,‬‭and‬
‭precision‬‭medicine‬‭approaches‬‭could‬‭lead‬‭to‬‭more‬‭effective‬‭interventions‬‭tailored‬‭to‬‭specific‬‭patient‬
‭subgroups.‬

‭3.3. Gut-Lung-Brain Axis‬
‭The‬‭gut-lung-brain‬‭axis‬‭denotes‬‭a‬‭complex‬‭bidirectional‬‭communication‬‭network‬‭among‬‭the‬

‭gastrointestinal,‬ ‭respiratory,‬ ‭and‬ ‭central‬ ‭neurological‬ ‭systems.‬ ‭Recent‬ ‭studies‬ ‭have‬‭shown‬‭that‬‭gut‬
‭dysbiosis‬‭significantly‬‭influences‬‭the‬‭pathogenesis‬‭of‬‭mental‬‭illnesses,‬‭COPD,‬‭and‬‭T2D by‬‭affecting‬
‭immunological‬ ‭responses,‬ ‭systemic‬ ‭inflammation,‬ ‭and‬ ‭neurotransmitter‬ ‭synthesis‬ ‭(Kandpal‬ ‭et‬ ‭al.,‬
‭2022).‬

‭Dysbiosis,‬ ‭characterised‬ ‭by‬ ‭an‬ ‭imbalance‬ ‭of‬ ‭gut‬ ‭microbiota,‬ ‭can‬ ‭result‬ ‭in‬ ‭heightened‬
‭intestinal‬ ‭permeability,‬ ‭referred‬ ‭to‬ ‭as‬ ‭"leaky‬ ‭gut‬ ‭syndrome,"‬ ‭allowing‬ ‭endotoxins‬ ‭such‬ ‭as‬
‭lipopolysaccharides‬ ‭(LPS)‬ ‭to‬ ‭infiltrate‬ ‭the‬ ‭circulation.‬ ‭This‬ ‭mechanism‬ ‭induces‬ ‭systemic‬
‭inflammation,‬ ‭potentially‬ ‭worsening‬ ‭pulmonary‬ ‭pathologies‬ ‭like‬ ‭COPD‬ ‭and‬ ‭promoting‬ ‭insulin‬
‭resistance‬ ‭in‬ ‭T2D‬ ‭(Aleman,‬ ‭Moncada‬ ‭&‬ ‭Aryana,‬ ‭2023).‬ ‭Furthermore,‬ ‭systemic‬ ‭inflammation‬
‭impacts‬ ‭the‬ ‭central‬ ‭nervous‬ ‭system,‬ ‭affecting‬ ‭neuroinflammation,‬ ‭oxidative‬ ‭stress,‬ ‭and‬
‭neurochimical imbalances linked to mood disorders (Table 2).‬

‭The‬ ‭gut‬ ‭microbiota‬ ‭is‬ ‭essential‬ ‭for‬ ‭the‬ ‭synthesis‬ ‭and‬ ‭modulation‬ ‭of‬ ‭neurotransmitters,‬
‭including‬ ‭serotonin,‬ ‭dopamine,‬ ‭and‬ ‭gamma-aminobutyric‬ ‭acid‬ ‭(GABA).‬ ‭Alterations‬ ‭in‬ ‭microbial‬
‭composition‬ ‭might‬ ‭hinder‬ ‭neurotransmitter‬ ‭pathways,‬ ‭contributing‬ ‭to‬ ‭depressive‬ ‭and‬ ‭anxiety‬
‭disorders‬ ‭(Chen,‬ ‭Xu‬ ‭&‬ ‭Chen,‬ ‭2021).‬ ‭Research‬ ‭indicates‬ ‭that‬ ‭some‬ ‭bacterial‬ ‭strains,‬ ‭like‬
‭Lactobacillus‬ ‭and‬ ‭Bifidobacterium,‬ ‭have‬ ‭neurotrophic‬ ‭properties‬ ‭via‬ ‭regulating‬ ‭inflammation‬ ‭and‬
‭increasing‬ ‭serotonin‬ ‭synthesis,‬ ‭essential‬ ‭for‬ ‭sustaining‬ ‭neuropsychological‬ ‭stability‬ ‭(Del‬
‭Toro-Barbosa et al., 2020).‬

‭In‬ ‭COPD,‬ ‭persistent‬ ‭airway‬ ‭inflammation‬ ‭is‬ ‭associated‬ ‭with‬ ‭changes‬‭in‬‭gut‬‭microbiota‬‭via‬
‭common‬ ‭immunological‬ ‭mechanisms.‬ ‭The‬ ‭activation‬ ‭of‬ ‭inflammatory‬ ‭mediators‬ ‭in‬ ‭the‬ ‭lungs‬ ‭can‬
‭induce‬ ‭systemic‬‭immune‬‭responses‬‭that‬‭disturb‬‭gut‬‭microbiota‬‭equilibrium‬‭(Kayongo‬‭et‬‭al.,‬‭2023).‬
‭Likewise,‬ ‭metabolic‬ ‭disruptions‬ ‭in‬ ‭T2D‬ ‭might‬ ‭modify‬ ‭gut‬ ‭microbial‬ ‭diversity,‬ ‭intensifying‬
‭inflammation‬ ‭and‬ ‭further‬ ‭compromising‬ ‭lung‬ ‭function.‬ ‭This‬ ‭reciprocal‬ ‭relationship‬ ‭highlights‬ ‭the‬
‭significance of gut microbiota in sustaining respiratory and metabolic health (Deli et al., 2024).‬

‭Therapeutic‬ ‭approaches‬ ‭aimed‬ ‭at‬ ‭the‬ ‭gut-lung-brain‬ ‭axis,‬ ‭including‬ ‭probiotic‬ ‭supplements,‬
‭prebiotics,‬ ‭and‬ ‭dietary‬ ‭alterations,‬ ‭have‬ ‭demonstrated‬ ‭potential‬ ‭in‬ ‭reducing‬ ‭inflammation‬ ‭and‬
‭enhancing‬ ‭mental‬ ‭health‬ ‭outcomes‬ ‭(Figure‬ ‭1).‬ ‭Probiotics‬ ‭have‬ ‭been‬ ‭linked‬ ‭to‬ ‭greater‬ ‭insulin‬
‭sensitivity‬ ‭in‬ ‭T2D,‬ ‭less‬ ‭airway‬ ‭inflammation‬ ‭in‬ ‭COPD,‬ ‭and‬ ‭improved‬ ‭emotional‬ ‭balance‬ ‭in‬
‭psychiatric‬ ‭conditions‬ ‭(Basnet‬ ‭et‬ ‭al.,‬ ‭2024).‬ ‭Moreover,‬ ‭dietary‬ ‭therapies,‬ ‭such‬ ‭as‬ ‭fiber-rich‬ ‭and‬
‭anti-inflammatory‬‭diets,‬‭can‬‭enhance‬‭gut‬‭microbiota‬‭diversity‬‭and‬‭diminish‬‭systemic‬‭inflammation,‬
‭providing‬‭a‬‭comprehensive‬‭strategy‬‭for‬‭addressing‬‭these‬‭interconnected‬‭disorders‬‭(Wagenaar‬‭et‬‭al.,‬
‭2021).‬

‭Comprehending‬ ‭the‬ ‭gut-lung-brain‬ ‭axis‬ ‭offers‬ ‭a‬ ‭novel‬ ‭viewpoint‬ ‭on‬ ‭illness‬ ‭treatment,‬
‭highlighting‬‭the‬‭significance‬‭of‬‭gut‬‭health‬‭in‬‭affecting‬‭respiratory‬‭and‬‭mental‬‭health.‬‭Future‬‭research‬
‭should‬ ‭concentrate‬ ‭on‬ ‭identifying‬ ‭particular‬ ‭microbial‬ ‭strains‬ ‭with‬ ‭therapeutic‬ ‭potential‬ ‭and‬ ‭their‬
‭involvement‬ ‭in‬ ‭customised‬ ‭therapy‬ ‭for‬ ‭patients‬ ‭with‬ ‭COPD,‬ ‭T2D,‬ ‭and‬ ‭mental‬ ‭illnesses‬
‭(Druszczynska et al., 2024).‬

‭The‬ ‭gut‬ ‭microbiota’s‬ ‭influence‬ ‭on‬ ‭systemic‬ ‭inflammation,‬ ‭metabolic‬ ‭health,‬ ‭and‬
‭neuropsychiatric‬ ‭function‬ ‭is‬ ‭a‬ ‭rapidly‬ ‭growing‬ ‭area‬ ‭of‬‭research‬‭(Mostafavi‬‭Abdolmaleky‬‭&‬‭Zhou,‬
‭2024).‬ ‭However,‬ ‭despite‬ ‭strong‬ ‭correlations‬ ‭between‬ ‭gut‬ ‭dysbiosis‬ ‭and‬ ‭disease‬ ‭severity,‬ ‭several‬
‭challenges must be acknowledged:‬

‭Many‬ ‭studies‬ ‭demonstrate‬ ‭an‬ ‭association‬ ‭between‬ ‭altered‬ ‭microbiota‬ ‭composition‬ ‭and‬
‭chronic‬ ‭diseases,‬ ‭but‬ ‭it‬‭remains‬‭unclear‬‭whether‬‭these‬‭changes‬‭precede‬‭disease‬‭onset‬‭or‬‭occur‬‭as‬‭a‬
‭result of disease progression (Hrncir, 2022; Mu, Rusip & Florenly, 2024).‬
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‭The‬‭composition‬‭of‬‭the‬‭gut‬‭microbiome‬‭is‬‭highly‬‭individualised,‬‭influenced‬‭by‬‭genetics,‬‭diet,‬
‭lifestyle,‬ ‭and‬ ‭medication‬ ‭use.‬ ‭This‬ ‭variability‬ ‭makes‬ ‭it‬ ‭difficult‬ ‭to‬ ‭establish‬ ‭universal‬
‭microbiome-based treatments applicable to all patients (Schupack et al., 2022).‬

‭While‬‭some‬‭probiotic‬‭and‬‭prebiotic‬‭therapies‬‭have‬‭shown‬‭promise‬‭in‬‭reducing‬‭inflammation‬
‭and‬ ‭improving‬ ‭metabolic‬ ‭function,‬ ‭results‬ ‭are‬ ‭inconsistent‬ ‭across‬ ‭studies‬ ‭(Oudat‬ ‭&‬ ‭Okour,‬ ‭2025;‬
‭Rau‬ ‭et‬ ‭al.,‬ ‭2024).‬ ‭More‬ ‭well-controlled,‬ ‭large-scale‬ ‭clinical‬ ‭trials‬ ‭are‬ ‭needed‬ ‭to‬ ‭determine‬ ‭which‬
‭bacterial strains and dietary interventions have clinically significant and reproducible benefits.‬

‭Figure 1. Gut-Lung-Brain Axis‬

‭3.4. Autonomic Nervous System Dysregulation‬
‭The‬ ‭autonomic‬ ‭nervous‬ ‭system‬‭(ANS)‬‭is‬‭essential‬‭for‬‭maintaining‬‭homeostasis‬‭through‬‭the‬

‭regulation‬‭of‬‭circulatory,‬‭respiratory,‬‭metabolic,‬‭and‬‭immunological‬‭processes.‬‭The‬‭dysregulation‬‭of‬
‭the‬ ‭autonomic‬ ‭nervous‬‭system‬‭is‬‭widely‬‭acknowledged‬‭as‬‭a‬‭pivotal‬‭element‬‭in‬‭the‬‭pathogenesis‬‭of‬
‭mental‬ ‭illnesses,‬ ‭COPD,‬‭and‬‭T2D‬‭(Hamrefors,‬‭2023).‬‭This‬‭dysregulation‬‭presents‬‭as‬‭an‬‭imbalance‬
‭between‬‭the‬‭sympathetic‬‭and‬‭parasympathetic‬‭nervous‬‭systems,‬‭leading‬‭to‬‭persistent‬‭inflammation,‬
‭metabolic abnormalities, and affective disturbances (Bellocchi et al., 2022).‬

‭Patients‬ ‭with‬ ‭COPD‬ ‭and‬ ‭T2D‬ ‭exhibit‬ ‭a‬ ‭hyperactive‬ ‭sympathetic‬ ‭nervous‬ ‭system‬ ‭(SNS),‬
‭resulting‬ ‭in‬ ‭elevated‬ ‭levels‬ ‭of‬ ‭stress‬ ‭hormones,‬ ‭including‬ ‭cortisol‬ ‭and‬ ‭catecholamines.‬ ‭This‬
‭persistent‬‭stress‬‭response‬‭intensifies‬‭systemic‬‭inflammation,‬‭oxidative‬‭stress,‬‭and‬‭insulin‬‭resistance,‬
‭establishing‬‭a‬‭detrimental‬‭loop‬‭that‬‭exacerbates‬‭disease‬‭development‬‭(Dawi‬‭et‬‭al.,‬‭2024).‬‭In‬‭mental‬
‭diseases,‬ ‭increased‬ ‭sympathetic‬ ‭nervous‬ ‭system‬ ‭activity‬ ‭correlates‬ ‭with‬ ‭anxiety,‬ ‭depression,‬ ‭and‬
‭cognitive impairment, hence complicating disease management.‬

‭In‬ ‭contrast,‬ ‭diminished‬ ‭parasympathetic‬ ‭nervous‬ ‭system‬ ‭(PNS)‬ ‭function,‬ ‭especially‬
‭decreased‬ ‭vagal‬ ‭tone,‬ ‭has‬ ‭been‬ ‭associated‬ ‭with‬ ‭worse‬ ‭outcomes‬ ‭in‬ ‭COPD,‬ ‭T2D,‬ ‭and‬ ‭mental‬
‭disorders.‬ ‭The‬ ‭vagus‬ ‭nerve‬ ‭is‬ ‭essential‬ ‭in‬ ‭regulating‬ ‭inflammatory‬ ‭responses‬ ‭via‬ ‭the‬ ‭cholinergic‬
‭anti-inflammatory‬‭pathway‬‭(Fornaro‬‭et‬‭al.,‬‭2022).‬‭Decreased‬‭vagal‬‭activity‬‭has‬‭been‬‭associated‬‭with‬
‭heightened‬ ‭systemic‬ ‭inflammation,‬ ‭compromised‬ ‭glucose‬ ‭metabolism,‬ ‭and‬ ‭an‬ ‭increased‬
‭vulnerability‬ ‭to‬ ‭mood‬ ‭disorders.‬ ‭Recent‬ ‭research‬ ‭indicates‬ ‭that‬‭therapies‬‭designed‬‭to‬‭restore‬‭vagal‬
‭tone,‬ ‭including‬‭vagus‬‭nerve‬‭stimulation‬‭(VNS),‬‭mindfulness‬‭techniques,‬‭and‬‭aerobic‬‭exercise,‬‭may‬
‭have‬ ‭therapeutic‬ ‭advantages‬ ‭in‬ ‭the‬ ‭management‬ ‭of‬ ‭various‬ ‭diseases‬ ‭(Bazoukis,‬ ‭Stavrakis‬ ‭&‬
‭Armoundas, 2023).‬

‭Heart‬ ‭rate‬ ‭variability‬ ‭(HRV),‬ ‭an‬ ‭essential‬ ‭measure‬ ‭of‬ ‭ANS,‬ ‭is‬ ‭often‬ ‭diminished‬‭in‬‭persons‬
‭with‬ ‭COPD,‬ ‭T2D,‬ ‭and‬ ‭mental‬ ‭illnesses.‬‭Reduced‬‭HRV‬‭indicates‬‭autonomic‬‭rigidity‬‭and‬‭correlates‬
‭with‬ ‭heightened‬ ‭mortality‬ ‭risk‬ ‭and‬ ‭illness‬ ‭severity‬ ‭(Agorastos‬ ‭et‬ ‭al.,‬ ‭2023).‬ ‭Methods‬ ‭to‬ ‭enhance‬
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‭heart‬‭rate‬‭variability,‬‭including‬‭respiratory‬‭exercises,‬‭biofeedback,‬‭and‬‭physical‬‭exercise,‬‭may‬‭aid‬‭in‬
‭reestablishing autonomic equilibrium and alleviating illness load.‬

‭Moreover,‬ ‭the‬ ‭gut‬ ‭microbiota‬ ‭has‬ ‭demonstrated‬ ‭interactions‬ ‭with‬ ‭the‬ ‭autonomic‬ ‭nervous‬
‭system,‬ ‭affecting‬ ‭systemic‬ ‭inflammation‬ ‭and‬ ‭neurotransmitter‬ ‭modulation.‬ ‭Disruptions‬ ‭in‬ ‭gut‬
‭microbiota‬ ‭composition‬ ‭can‬ ‭lead‬ ‭to‬ ‭ANS‬ ‭dysfunction,‬ ‭further‬ ‭perpetuating‬ ‭metabolic,‬ ‭respiratory,‬
‭and‬ ‭mental‬ ‭problems‬ ‭(Ojeda,‬ ‭Ávila‬ ‭&‬ ‭Vidal,‬ ‭2021).‬ ‭Subsequent‬ ‭study‬ ‭should‬ ‭investigate‬
‭gut-brain-autonomic‬ ‭nervous‬ ‭system‬ ‭connections‬ ‭as‬ ‭prospective‬ ‭therapeutic‬ ‭targets‬ ‭for‬ ‭holistic‬
‭therapeutic strategies (Lu et al., 2024).‬

‭Understanding‬ ‭the‬ ‭significance‬ ‭of‬ ‭ANS‬ ‭dysregulation‬‭in‬‭COPD,‬‭T2D,‬‭and‬‭mental‬‭illnesses‬
‭highlights‬ ‭the‬ ‭necessity‬ ‭for‬ ‭multidisciplinary‬ ‭therapeutic‬ ‭approaches.‬ ‭Interventions‬ ‭designed‬ ‭to‬
‭mitigate‬ ‭SNS‬ ‭overactivation‬ ‭and‬ ‭augment‬ ‭PNS‬‭function‬‭may‬‭increase‬‭therapeutic‬‭results,‬‭improve‬
‭quality of life, and alleviate the burden of these interrelated disorders (Goldstein, 2021) (Figure 2).‬

‭Table 2. Summary of Key Pathophysiological Mechanisms‬
‭Pathophysiological‬
‭Mechanism‬

‭COPD Impact‬ ‭T2D Impact‬ ‭Psychiatric Impact‬

‭Oxidative Stress‬
‭Damages lung tissue,‬

‭increases inflammation‬
‭Promotes insulin‬

‭resistance, endothelial‬
‭dysfunction‬

‭Impairs neurotransmitter‬
‭balance, contributes to‬

‭cognitive decline‬

‭Neuroinflammation‬
‭Exacerbates airway‬

‭inflammation‬
‭Alters insulin signaling,‬

‭increases risk of‬
‭neurodegeneration‬

‭Associated with‬
‭depression, anxiety, and‬

‭mood disorders‬

‭Hypoxia‬ ‭and‬ ‭HIF‬
‭Activation‬

‭Reduces oxygen delivery,‬
‭triggers systemic‬

‭inflammation‬

‭Aggravates insulin‬
‭resistance, affects‬

‭vascular health‬

‭Contributes to anxiety,‬
‭cognitive impairment,‬
‭and sleep disturbances‬

‭Gut Dysbiosis‬
‭Alters immune response,‬

‭increases systemic‬
‭inflammation‬

‭Affects glucose‬
‭metabolism, promotes‬
‭metabolic dysfunction‬

‭Influences serotonin‬
‭production, impacts‬

‭mental health‬

‭Autonomic‬ ‭Nervous‬
‭System Dysregulation‬

‭Increases sympathetic‬
‭activity, reduces‬

‭parasympathetic tone‬

‭Disrupts glucose‬
‭homeostasis, promotes‬

‭hypertension‬

‭Correlates with anxiety,‬
‭depression, and‬

‭cardiovascular risk‬

‭Figure 2. Comparison of the prevalence of key biological mechanisms in individuals with COPD and T2D‬
‭versus the general population. The chart highlights the increased impact of inflammation, oxidative stress,‬

‭hypoxia, gut dysbiosis, and systemic dysfunction in the comorbid population‬
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‭4. Clinical Implications and Comorbidities‬
‭The‬ ‭clinical‬ ‭implications‬ ‭of‬ ‭the‬ ‭interaction‬ ‭among‬ ‭mental‬ ‭illnesses,‬ ‭COPD,‬ ‭and‬ ‭T2D‬ ‭are‬

‭significant,‬‭influencing‬‭disease‬‭progression,‬‭treatment‬‭compliance,‬‭and‬‭health-related‬‭quality‬‭of‬‭life‬
‭(HRWoL).‬ ‭Individuals‬ ‭with‬ ‭these‬ ‭comorbid‬ ‭diseases‬ ‭frequently‬ ‭endure‬ ‭more‬ ‭acute‬ ‭symptoms‬‭and‬
‭inferior‬‭clinical‬‭outcomes‬‭relative‬‭to‬‭individuals‬‭with‬‭a‬‭singular‬‭disorder‬‭(Anghel‬‭et‬‭al.,‬‭2025).‬‭The‬
‭bidirectional‬ ‭nature‬ ‭of‬ ‭these‬ ‭illnesses‬ ‭produces‬ ‭a‬ ‭loop‬ ‭of‬ ‭deteriorating‬ ‭symptoms,‬ ‭where‬ ‭mental‬
‭issues‬ ‭can‬ ‭accelerate‬ ‭COPD‬ ‭and‬ ‭T2D‬ ‭development,‬ ‭while‬ ‭metabolic‬ ‭and‬ ‭respiratory‬‭dysfunctions‬
‭contribute to psychological distress (Rahi et al., 2023).‬

‭4.1. Psychiatric Disorders in COPD and Diabetes‬
‭Incidence‬ ‭of‬ ‭depression‬ ‭and‬ ‭anxiety‬ ‭in‬ ‭patients‬ ‭with‬ ‭COPD‬ ‭and‬ ‭T2D‬‭. Research‬

‭demonstrates‬‭a‬‭significant‬‭occurrence‬‭of‬‭psychological‬‭illnesses,‬‭especially‬‭depression‬‭and‬‭anxiety,‬
‭among‬‭patients‬‭with‬‭COPD‬‭and‬‭T2D.‬‭The‬‭ongoing‬‭stress‬‭of‬‭chronic‬‭disease‬‭management,‬‭together‬
‭with‬ ‭systemic‬ ‭inflammation‬ ‭and‬ ‭neurochemical‬ ‭changes,‬ ‭heightens‬ ‭susceptibility‬ ‭to‬ ‭mental‬‭health‬
‭disorders‬‭(Rahi‬‭et‬‭al.,‬‭2023).‬‭Depression‬‭influences‬‭around‬‭40%‬‭of‬‭COPD‬‭patients‬‭and‬‭25%‬‭of‬‭those‬
‭with‬‭T2D,‬‭considerably‬‭impairing‬‭their‬‭capacity‬‭to‬‭comply‬‭with‬‭treatment‬‭protocols‬‭and‬‭participate‬
‭in self-care activities (Neale et al., 2022).‬

‭Common‬ ‭neurobiological‬‭mechanisms.‬‭Shared‬‭pathophysiological‬‭mechanisms,‬‭including‬
‭neuroinflammation,‬ ‭oxidative‬ ‭stress,‬ ‭and‬ ‭dysregulated‬ ‭hypothalamic-pituitary-adrenal‬ ‭(HPA)‬ ‭axis‬
‭function,‬ ‭connect‬ ‭COPD,‬ ‭T2D,‬ ‭and‬ ‭psychiatric‬ ‭disorders.‬ ‭Chronic‬‭systemic‬‭inflammation‬‭disturbs‬
‭neurotransmitter‬ ‭equilibrium,‬ ‭resulting‬ ‭in‬ ‭emotional‬ ‭instability‬ ‭and‬ ‭cognitive‬ ‭deficits,‬ ‭hence‬
‭increasing‬ ‭the‬ ‭illness‬ ‭load‬ ‭(Mikulska‬ ‭et‬ ‭al.,‬ ‭2021).‬ ‭Additionally,‬ ‭alterations‬ ‭in‬ ‭the‬ ‭gut‬ ‭microbiota‬
‭have‬ ‭been‬ ‭connected‬ ‭with‬ ‭higher‬ ‭anxiety‬ ‭and‬ ‭depression‬ ‭symptoms,‬ ‭underlining‬ ‭the‬ ‭need‬ ‭for‬ ‭a‬
‭comprehensive approach to therapy (Xiong et al., 2023).‬

‭Effect‬ ‭on‬ ‭cognitive‬ ‭function‬‭.‬ ‭COPD and‬ ‭T2D are‬ ‭associated‬ ‭with‬ ‭cognitive‬ ‭deficits‬
‭resulting‬ ‭from‬ ‭persistent‬ ‭hypoxia,‬ ‭oxidative‬ ‭stress,‬ ‭and‬ ‭vascular‬ ‭dysfunction.‬ ‭Decreased‬ ‭oxygen‬
‭delivery‬ ‭to‬ ‭the‬ ‭brain,‬ ‭together‬ ‭with‬ ‭metabolic‬ ‭irregularities,‬ ‭leads‬ ‭to‬ ‭memory‬ ‭impairments,‬
‭diminished‬ ‭executive‬ ‭function,‬ ‭and‬ ‭reduced‬ ‭cognitive‬ ‭processing‬ ‭speed,‬ ‭heightening‬ ‭the‬ ‭risk‬ ‭of‬
‭dementia and exacerbating mental symptoms (Siraj, 2023).‬

‭Sleep‬ ‭disturbances‬ ‭and‬ ‭psychiatric‬ ‭burden‬‭.‬ ‭Many‬ ‭patients with‬ ‭COPD‬ ‭and‬ ‭T2D‬ ‭have‬
‭sleep‬ ‭difficulties,‬ ‭such‬ ‭as‬ ‭insomnia,‬ ‭sleep‬ ‭apnea,‬ ‭and‬ ‭restless‬ ‭leg‬ ‭syndrome.‬ ‭Poor‬ ‭sleep‬ ‭quality‬
‭aggravates‬ ‭mood‬ ‭disorders,‬ ‭elevates‬ ‭systemic‬ ‭inflammation,‬ ‭and‬ ‭disrupts‬ ‭glucose‬ ‭metabolism,‬
‭establishing‬ ‭a‬ ‭feedback‬ ‭loop‬ ‭that‬ ‭deteriorates‬ ‭both‬ ‭mental‬ ‭and‬ ‭physical‬ ‭health‬ ‭consequences‬
‭(Clímaco et al., 2022).‬

‭4.2. Increased Disease Burden and Complications‬
‭Worsening‬ ‭disease‬ ‭prognosis‬‭. Individuals‬ ‭with‬ ‭psychiatric‬ ‭comorbidities‬ ‭have‬ ‭a‬ ‭more‬

‭significant‬ ‭deterioration‬ ‭in‬ ‭pulmonary‬ ‭and‬‭metabolic‬‭function,‬‭resulting‬‭in‬‭elevated‬‭hospitalisation‬
‭rates‬ ‭and‬ ‭increased‬ ‭mortality‬ ‭risks.‬ ‭Research‬ ‭demonstrates‬ ‭that‬ ‭depression‬ ‭and‬ ‭anxiety‬ ‭correlate‬
‭with‬ ‭worse‬ ‭illness‬ ‭outcomes,‬ ‭since‬ ‭they‬ ‭might‬ ‭exacerbate‬ ‭inflammatory‬ ‭processes‬ ‭and‬ ‭diminish‬
‭adherence‬ ‭to‬ ‭medical‬ ‭treatments‬ ‭(Rahi‬ ‭et‬ ‭al.,‬ ‭2023).‬ ‭COPD‬ ‭patients‬ ‭with‬ ‭concomitant‬ ‭depression‬
‭had‬ ‭greater‬ ‭exacerbation‬ ‭rates‬ ‭and‬ ‭lower‬ ‭lung‬ ‭function,‬ ‭whereas‬ ‭T2D‬ ‭patients‬ ‭with‬ ‭psychiatric‬
‭illnesses‬ ‭exhibit‬ ‭worse‬ ‭glycemic‬ ‭control‬ ‭and‬ ‭an‬ ‭increased‬ ‭risk‬ ‭of‬ ‭cardiovascular‬ ‭consequences‬
‭(Moretta et al., 2024).‬

‭Impact‬ ‭of‬ ‭stress‬ ‭and‬ ‭inflammation.‬ ‭Psychological‬ ‭stress‬ ‭and‬ ‭mood‬ ‭disorders‬ ‭increase‬
‭pro-inflammatory‬ ‭cytokine‬ ‭leveles,‬ ‭worsening‬ ‭the‬ ‭course‬ ‭of‬ ‭COPD‬‭and‬‭T2D‬‭while‬‭compromising‬
‭immunological‬ ‭function‬ ‭(Park‬ ‭et‬ ‭al.,‬ ‭2022).‬ ‭Chronic‬ ‭stress‬ ‭may‬ ‭cause‬ ‭dysregulation‬ ‭of‬ ‭the‬
‭hypothalamic-pituitary-adrenal‬ ‭(HPA)‬ ‭axis,‬ ‭resulting‬ ‭in‬ ‭elevated‬ ‭cortisol‬ ‭levels‬ ‭that‬ ‭contribute‬ ‭to‬
‭insulin‬ ‭resistance‬ ‭and‬ ‭systemic‬ ‭inflammation‬ ‭(P‬ ‭&‬ ‭Vellapandian,‬ ‭2024).‬ ‭Moreover,‬‭stress-induced‬
‭behaviours,‬‭like‬‭smoking,‬‭poor‬‭dietary‬‭choices,‬‭and‬‭lack‬‭of‬‭physical‬‭activity,‬‭exacerbate‬‭pulmonary‬
‭and metabolic problems (Rahelić et al., 2024).‬
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‭Association‬ ‭with‬ ‭multimorbidity.‬ ‭Patients‬ ‭with‬ ‭psychiatric‬ ‭conditions,‬ ‭COPD,‬ ‭and‬ ‭T2D‬
‭typically‬‭develop‬‭other‬‭chronic‬‭diseases,‬‭including‬‭hypertension,‬‭cardiovascular‬‭disease,‬‭and‬‭obesity‬
‭(Hughes,‬ ‭McGettrick‬ ‭&‬ ‭Sapey,‬ ‭2020).‬ ‭This‬ ‭multimorbidity‬‭complicates‬‭therapy‬‭and‬‭necessitates‬‭a‬
‭thorough,‬‭multidisciplinary‬‭care‬‭strategy.‬‭Studies‬‭demonstrate‬‭that‬‭treating‬‭psychological‬‭symptoms‬
‭can‬‭lead‬‭to‬‭improved‬‭management‬‭of‬‭COPD‬‭and‬‭T2D,‬‭stressing‬‭the‬‭necessity‬‭of‬‭early‬‭intervention‬
‭and integrated care paradigms (Schrijver et al., 2022).‬

‭Effects‬‭on‬‭physical‬‭activity‬‭and‬‭disability.‬‭Depression‬‭and‬‭anxiety‬‭correlate‬‭with‬‭decreased‬
‭physical‬ ‭activity‬ ‭levels,‬ ‭which‬ ‭exacerbate‬ ‭symptoms‬ ‭of‬ ‭COPD‬ ‭and‬ ‭T2D.‬ ‭Impaired‬ ‭mobility‬ ‭and‬
‭exercise‬ ‭intolerance‬ ‭exacerbate‬ ‭muscular‬ ‭atrophy,‬ ‭insulin‬ ‭resistance,‬ ‭and‬ ‭respiratory‬ ‭deterioration‬
‭(Selzler‬ ‭et‬ ‭al.,‬ ‭2023).‬ ‭This‬ ‭leads‬ ‭to‬ ‭greater‬‭disability‬‭rates‬‭and‬‭dependency‬‭on‬‭healthcare‬‭services,‬
‭further compromising the patient’s quality of life and overall prognosis.‬

‭Sleep‬ ‭disturbances‬ ‭and‬ ‭complications.‬ ‭Sleep‬ ‭problems,‬ ‭such‬ ‭as‬ ‭obstructive‬ ‭sleep‬ ‭apnea‬
‭(OSA),‬ ‭are‬ ‭highly‬ ‭prevalent‬ ‭in‬ ‭people‬ ‭with‬ ‭COPD‬ ‭and‬ ‭T2D‬ ‭and‬ ‭are‬ ‭typically‬ ‭associated‬ ‭with‬
‭psychological‬ ‭illnesses‬ ‭(Fanaridis‬ ‭&‬ ‭Bouloukaki,‬ ‭2024).‬ ‭Poor‬ ‭sleep‬ ‭quality‬ ‭leads‬ ‭to‬ ‭increasing‬
‭respiratory‬ ‭symptoms,‬ ‭increased‬ ‭insulin‬ ‭resistance,‬ ‭and‬ ‭heightened‬ ‭depressed‬ ‭and‬ ‭anxiety‬
‭symptoms, continuing a cycle of poor health consequences (Anghel et al., 2023; Scott et al., 2021).‬

‭4.3. Impact on Treatment Adherence and Self-Management‬
‭Challenges‬ ‭in‬ ‭medication‬ ‭adherence.‬ ‭Individuals‬ ‭with‬ ‭COPD‬ ‭and‬ ‭T2D‬ ‭who‬ ‭also‬ ‭suffer‬

‭from‬‭psychological‬‭problems‬‭encounter‬‭substantial‬‭difficulties‬‭in‬‭adhering‬‭to‬‭prescribed‬‭medication‬
‭regimes.‬‭Depression‬‭and‬‭anxiety‬‭can‬‭lead‬‭to‬‭forgetfulness,‬‭lack‬‭of‬‭desire,‬‭and‬‭heightened‬‭emotions‬
‭of‬‭helplessness,‬‭all‬‭of‬‭which‬‭contribute‬‭to‬‭poor‬‭compliance‬‭(Marculescu‬‭et‬‭al.,‬‭2019;‬‭Volpato‬‭et‬‭al.,‬
‭2021).‬ ‭Patients‬ ‭may‬ ‭miss‬ ‭dosages,‬ ‭forget‬ ‭to‬ ‭renew‬ ‭prescriptions,‬ ‭or‬ ‭take‬ ‭drugs‬ ‭inconsistently,‬
‭leading to exacerbations of both physical and mental health disorders.‬

‭Effects‬ ‭of‬ ‭psychological‬ ‭distress‬ ‭on‬ ‭lifestyle‬ ‭management.‬‭Effective‬‭self-management‬‭of‬
‭COPD‬ ‭and‬ ‭T2D‬ ‭needs‬ ‭commitment‬ ‭to‬ ‭lifestyle‬ ‭adjustments‬ ‭such‬ ‭as‬ ‭frequent‬ ‭physical‬ ‭exercise,‬
‭smoking‬‭cessation,‬‭and‬‭nutritional‬‭restriction‬‭(Schrijver‬‭et‬‭al.,‬‭2022).‬‭However,‬‭mental‬‭problems‬‭can‬
‭impede‬ ‭these‬ ‭attempts‬ ‭by‬ ‭lowering‬ ‭motivation‬ ‭and‬ ‭increasing‬ ‭involvement‬ ‭in‬ ‭maladaptive‬
‭behaviours.‬ ‭Anxiety‬ ‭and‬ ‭depression‬ ‭may‬ ‭lead‬ ‭to‬ ‭emotional‬ ‭eating,‬ ‭less‬ ‭physical‬ ‭activity,‬ ‭and‬
‭persistent tobacco use, all of which exacerbate illness consequences (Taylor, 2021).‬

‭Cognitive‬ ‭impairments‬ ‭and‬ ‭self-care‬ ‭difficulties.‬ ‭Cognitive‬ ‭impairment,‬ ‭typically‬ ‭linked‬
‭with‬ ‭mental‬ ‭diseases,‬ ‭might‬ ‭further‬ ‭impair‬ ‭treatment‬ ‭adherence.‬ ‭Executive‬ ‭function‬ ‭deficiencies,‬
‭such‬ ‭as‬‭poor‬‭decision-making‬‭and‬‭diminished‬‭problem-solving‬‭skills,‬‭can‬‭impair‬‭a‬‭patient’s‬‭ability‬
‭to‬ ‭follow‬ ‭medical‬ ‭advice,‬ ‭monitor‬ ‭symptoms,‬ ‭or‬ ‭identify‬ ‭when‬ ‭professional‬ ‭help‬ ‭is‬ ‭essential‬
‭(Esmaili‬ ‭et‬ ‭al.,‬ ‭2023).‬ ‭This‬ ‭poses‬ ‭significant‬ ‭challenges‬ ‭for‬ ‭patients‬ ‭with‬ ‭intricate‬ ‭treatment‬
‭protocols necessitating frequent blood glucose testing, inhaler utilisation, and drug modifications.‬

‭Fear‬ ‭and‬ ‭avoidance‬ ‭behaviours.‬ ‭Patients‬‭with‬‭anxiety‬‭disorders‬‭may‬‭develop‬‭a‬‭phobia‬‭of‬
‭medical‬ ‭interventions,‬ ‭leading‬ ‭to‬ ‭avoidance‬ ‭of‬ ‭healthcare‬ ‭appointments‬ ‭and‬ ‭noncompliance‬ ‭with‬
‭treatments‬ ‭such‬ ‭as‬ ‭insulin‬ ‭therapy‬ ‭or‬ ‭pulmonary‬ ‭rehabilitation‬ ‭(Baryakova‬ ‭et‬ ‭al.,‬ ‭2023).‬ ‭Certain‬
‭persons‬ ‭may‬ ‭hesitate‬ ‭to‬ ‭participate‬ ‭in‬ ‭physical‬ ‭activity‬ ‭because‬ ‭of‬ ‭apprehensions‬‭over‬‭dyspnea‬‭or‬
‭variations in blood sugar, hence aggravating disease development (Kanaley et al., 2022).‬

‭Social‬ ‭and‬ ‭economic‬ ‭barriers.‬ ‭Psychiatric‬ ‭disorders can‬ ‭contribute‬ ‭to‬ ‭social‬‭isolation‬‭and‬
‭financial‬‭issues,‬‭both‬‭of‬‭which‬‭significantly‬‭impair‬‭self-management.‬‭Individuals‬‭with‬‭depression‬‭or‬
‭anxiety‬ ‭may‬ ‭lack‬ ‭the‬ ‭social‬ ‭support‬ ‭needed‬ ‭to‬ ‭sustain‬ ‭treatment‬ ‭adherence,‬ ‭while‬ ‭economic‬
‭difficulties‬ ‭may‬ ‭prohibit‬ ‭them‬ ‭from‬ ‭obtaining‬ ‭critical‬ ‭drugs,‬ ‭healthy‬ ‭dietary‬ ‭alternatives,‬ ‭and‬
‭healthcare services (Brandt et al., 2022).‬

‭Role‬ ‭of‬ ‭integrated‬ ‭care‬ ‭strategies.‬ ‭Addressing‬ ‭psychiatric‬ ‭disorders in‬ ‭COPD‬ ‭and‬ ‭T2D‬
‭patients‬ ‭is‬ ‭critical‬ ‭for‬ ‭increasing‬ ‭adherence‬ ‭and‬ ‭self-management.‬ ‭Integrated‬ ‭treatment‬‭techniques‬
‭that‬ ‭assimilate‬ ‭mental‬ ‭health‬ ‭therapies‬ ‭with‬ ‭medical‬ ‭management,‬ ‭such‬ ‭as‬ ‭cognitive-behavioural‬
‭therapy‬ ‭(CBT)‬ ‭alongside‬ ‭pulmonary‬ ‭or‬ ‭diabetic‬ ‭care,‬ ‭have‬ ‭shown‬ ‭promise‬ ‭in‬ ‭boosting‬ ‭adherence‬
‭and‬ ‭overall‬ ‭health‬ ‭results‬ ‭(Moretta‬ ‭et‬ ‭al.,‬ ‭2024).‬ ‭Regular‬ ‭psychological‬ ‭support,‬‭patient‬‭education‬
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‭programs,‬ ‭and‬ ‭streamlined‬ ‭pharmaceutical‬ ‭protocols‬ ‭may‬ ‭help‬ ‭alleviate‬ ‭the‬ ‭hurdles‬ ‭to‬ ‭effective‬
‭illness treatment.‬

‭4.4. Bidirectional Influence on Mental Health and Physical Disease‬
‭Psychiatric‬ ‭disorders‬ ‭exacerbating‬ ‭physical‬ ‭health‬ ‭conditions.‬ ‭Chronic‬ ‭psychological‬

‭illnesses,‬ ‭including‬ ‭depressive‬ ‭symptomatology‬ ‭and‬ ‭anxiety,‬ ‭coexist‬ ‭with‬ ‭COPD‬ ‭and‬ ‭T2D‬ ‭and‬
‭exacerbate‬ ‭their‬ ‭development‬ ‭(Rahi‬ ‭et‬ ‭al.,‬ ‭2023).‬ ‭Psychological‬ ‭stress‬ ‭elevates‬ ‭cortisol‬ ‭and‬ ‭other‬
‭stress-related‬‭chemicals,‬‭resulting‬‭in‬‭inflammation,‬‭insulin‬‭resistance,‬‭and‬‭diminished‬‭lung‬‭function.‬
‭Anxiety-induced‬ ‭hyperventilation‬ ‭may‬ ‭aggravate‬ ‭respiratory‬ ‭symptoms,‬ ‭whereas‬ ‭inactivity‬
‭associated‬ ‭with‬ ‭major‬ ‭depressive‬ ‭disorder‬ ‭(MDD)‬ ‭might‬ ‭deteriorate‬ ‭glycemic‬ ‭control‬ ‭in‬ ‭diabetes‬
‭(Yaribeygi et al., 2022).‬

‭Impact‬‭of‬‭chronic‬‭illness‬‭on‬‭mental‬‭health.‬‭The‬‭coexistence‬‭of‬‭COPD‬‭and‬‭T2D‬‭markedly‬
‭elevates‬ ‭the‬ ‭probability‬ ‭of‬ ‭developing‬ ‭psychiatric‬ ‭conditions owing‬ ‭to‬ ‭the‬ ‭stress‬ ‭associated‬ ‭with‬
‭chronic‬‭illness‬‭treatment,‬‭physical‬‭constraints,‬‭and‬‭diminished‬‭quality‬‭of‬‭life‬‭(Moretta‬‭et‬‭al.,‬‭2024).‬
‭Patients‬ ‭experiencing‬ ‭dyspnea‬ ‭in‬ ‭COPD‬ ‭may‬ ‭encounter‬ ‭panic‬ ‭attacks‬ ‭or‬ ‭generalised‬ ‭anxiety‬
‭disorder,‬‭whereas‬‭those‬‭with‬‭T2D‬‭may‬‭suffer‬‭from‬‭depressive‬‭symptoms‬‭as‬‭a‬‭result‬‭of‬‭the‬‭demands‬
‭of continuous glucose monitoring and dietary limitations (Rahi et al., 2023).‬

‭Neuroinflammation‬ ‭as‬ ‭a‬ ‭shared‬ ‭mechanism.‬ ‭Recent‬ ‭studies‬ ‭suggest‬ ‭that‬ ‭systemic‬
‭inflammation‬ ‭linked‬ ‭to‬ ‭COPD‬ ‭and‬ ‭T2D‬ ‭affects‬ ‭the‬ ‭brain,‬ ‭resulting‬ ‭in‬ ‭neuroinflammation‬ ‭and‬
‭alterations‬ ‭in‬ ‭neurotransmitter‬ ‭activity‬ ‭(Park‬ ‭et‬ ‭al.,‬ ‭2022)‬ ‭Elevated‬ ‭concentrations‬ ‭of‬
‭pro-inflammatory‬‭cytokines,‬‭including‬‭IL-6‬‭and‬‭TNF-α,‬‭have‬‭been‬‭associated‬‭with‬‭both‬‭depression‬
‭and‬ ‭cognitive‬ ‭deterioration,‬ ‭underscoring‬ ‭the‬‭relationship‬‭between‬‭these‬‭disorders‬‭(Elgellaie‬‭et‬‭al.,‬
‭2023).‬

‭Cognitive‬ ‭decline‬ ‭and‬ ‭disease‬ ‭management‬ ‭challenges.‬ ‭COPD and‬ ‭T2D are‬ ‭linked‬ ‭to‬
‭cognitive‬‭impairments,‬‭such‬‭as‬‭memory‬‭deficiencies‬‭and‬‭executive‬‭dysfunction,‬‭which‬‭can‬‭hinder‬‭a‬
‭patient's‬ ‭capacity‬ ‭to‬ ‭manage‬ ‭their‬ ‭illness‬ ‭successfully‬ ‭(Siraj,‬ ‭2023).‬ ‭Impaired‬ ‭cognitive‬ ‭function‬
‭hinders‬ ‭patients‬ ‭from‬ ‭adhering‬ ‭to‬ ‭drug‬ ‭regimens,‬ ‭following‬ ‭dietary‬ ‭guidelines,‬ ‭or‬ ‭participating‬ ‭in‬
‭pulmonary‬ ‭rehabilitation,‬ ‭resulting‬ ‭in‬ ‭disease‬ ‭advancement‬ ‭and‬ ‭heightened‬ ‭hospitalisations‬
‭(Almdabgy et al., 2023).‬

‭4.5. Practical Implications for Clinical Decision-Making and Healthcare Systems‬
‭The‬ ‭mind-lung-metabolism‬ ‭axis‬ ‭presents‬ ‭a‬ ‭compelling‬ ‭framework‬ ‭for‬ ‭understanding‬ ‭the‬

‭interplay‬ ‭between‬ ‭psychiatric‬ ‭disorders,‬‭COPD,‬‭and‬‭T2D.‬‭However,‬‭translating‬‭these‬‭findings‬‭into‬
‭effective‬‭clinical‬‭and‬‭healthcare‬‭system‬‭strategies‬‭remains‬‭a‬‭critical‬‭challenge.‬‭The‬‭high‬‭prevalence‬
‭of‬ ‭neuropsychiatric‬ ‭and‬ ‭cartiometabolic‬ ‭comorbidities‬ ‭in‬ ‭respiratory‬ ‭patients‬ ‭necessitates‬ ‭a‬
‭paradigm‬ ‭shift‬ ‭from‬ ‭isolated‬ ‭disease‬‭management‬‭to‬‭a‬‭comprehensive,‬‭multidisciplinary‬‭approach.‬
‭Several‬ ‭key‬ ‭recommendations‬ ‭emerge‬ ‭from‬ ‭this‬ ‭review‬ ‭that‬ ‭can‬ ‭directly‬ ‭influence‬ ‭clinical‬
‭decision-making and healthcare policies.‬

‭Early‬‭Screening‬‭and‬‭Risk‬‭Stratification‬‭:‬‭Early‬‭identification‬‭of‬‭at-risk‬‭patients‬‭is‬‭essential‬
‭to‬‭preventing‬‭disease‬‭progression‬‭and‬‭improving‬‭patient‬‭outcomes.‬‭Current‬‭clinical‬‭workflows‬‭often‬
‭treat‬ ‭COPD,‬ ‭T2D,‬ ‭and‬ ‭psychiatric‬‭disorders‬‭separately,‬‭leading‬‭to‬‭fragmented‬‭care‬‭(Choi‬‭&‬‭Rhee,‬
‭2020). A more integrated approach would involve:‬

‭●‬ ‭Routine‬ ‭mental‬ ‭health‬ ‭screening‬ ‭for‬ ‭patients‬ ‭diagnosed‬ ‭with‬ ‭COPD‬ ‭and‬ ‭T2D,‬ ‭using‬
‭standardised‬‭tools‬‭such‬‭as‬‭the‬‭Patient‬‭Health‬‭Questionnaire‬‭(PHQ-9)‬‭for‬‭depression‬‭and‬‭the‬
‭Generalised Anxiety Disorder (GAD-7) scale for anxiety (Liu et al., 2023).‬

‭●‬ ‭Incorporation‬ ‭of‬ ‭predictive‬ ‭biomarker‬ ‭panels‬ ‭(e.g.,‬ ‭inflammatory‬ ‭cytokines‬ ‭like‬ ‭IL-6,‬
‭TNF-α,‬ ‭and‬ ‭CRP)‬ ‭into‬ ‭routine‬ ‭diagnostics‬ ‭to‬ ‭detect‬ ‭early‬ ‭signs‬ ‭of‬ ‭neuroinflammation‬‭and‬
‭metabolic dysregulation (Rauf et al., 2022).‬

‭●‬ ‭Risk‬ ‭stratification‬ ‭algorithms‬ ‭that‬ ‭use‬ ‭electronic‬ ‭health‬ ‭records‬ ‭(EHRs)‬ ‭and‬ ‭machine‬
‭learning‬ ‭to‬ ‭identify‬ ‭high-risk‬ ‭patients‬ ‭who‬ ‭may‬ ‭benefit‬ ‭from‬ ‭more‬ ‭intensive‬
‭multidisciplinary interventions (Lee et al., 2020).‬

‭195‬



‭D. Patraș, A. Ciubară, A. B. Ciubară & L. Anghel -‬‭Breaking the Cycle: Addressing the Interplay Between‬‭Respiratory,‬
‭Metabolic, and Psychiatric Disorders‬

‭●‬ ‭Enhanced‬ ‭screening‬ ‭protocols‬ ‭for‬ ‭sleep‬ ‭disturbances,‬‭given‬‭the‬‭strong‬‭association‬‭between‬
‭obstructive‬ ‭sleep‬ ‭apnea,‬ ‭insulin‬‭resistance,‬‭and‬‭mood‬‭disorders‬‭in‬‭COPD‬‭and‬‭T2D‬‭patients‬
‭(Karuga et al., 2023).‬
‭Multidisciplinary‬ ‭and‬ ‭Integrated‬ ‭Care‬ ‭Models‬‭:‬ ‭Given‬ ‭the‬ ‭complex‬ ‭interplay‬ ‭of‬ ‭these‬

‭conditions,‬‭interdisciplinary‬‭collaboration‬‭is‬‭crucial.‬‭Traditional‬‭siloed‬‭treatment‬‭approaches‬‭fail‬‭to‬
‭address‬ ‭the‬ ‭reciprocal‬ ‭nature‬ ‭of‬ ‭these‬ ‭diseases,‬ ‭which‬ ‭exacerbate‬ ‭each‬ ‭other‬ ‭when‬ ‭treated‬ ‭in‬
‭isolation (Lau et al., 2024). Strategies for improvement include:‬

‭●‬ ‭Establishment‬ ‭of‬ ‭specialised‬ ‭"Metabolic-Respiratory-Psychiatric"‬ ‭(MRP)‬ ‭clinics,‬ ‭where‬
‭pulmonologists,‬ ‭endocrinologists,‬ ‭and‬ ‭psychiatrists‬ ‭co-manage‬ ‭patients‬ ‭with‬ ‭overlapping‬
‭conditions (Recio Iglesias et al., 2020).‬

‭●‬ ‭Promotion‬ ‭of‬ ‭integrated‬ ‭care‬ ‭teams‬ ‭in‬ ‭primary‬ ‭care‬ ‭and‬ ‭hospital‬ ‭settings,‬ ‭ensuring‬ ‭that‬
‭mental‬ ‭health‬ ‭assessments‬ ‭are‬ ‭routinely‬ ‭included‬ ‭in‬ ‭COPD‬ ‭and‬ ‭T2D‬ ‭management‬ ‭(Poot,‬
‭2021).‬

‭●‬ ‭Implementation‬ ‭of‬ ‭shared‬ ‭decision-making‬ ‭(SDM)‬ ‭models,‬ ‭where‬ ‭patients‬ ‭actively‬
‭participate‬ ‭in‬ ‭treatment‬ ‭planning,‬ ‭improving‬ ‭adherence‬ ‭to‬ ‭medications‬ ‭and‬ ‭lifestyle‬
‭modifications (Montori et al., 2023).‬

‭●‬ ‭Expansion‬‭of‬‭telemedicine‬‭and‬‭digital‬‭health‬‭solutions,‬‭including‬‭remote‬‭patient‬‭monitoring‬
‭and‬‭AI-driven‬‭diagnostic‬‭tools,‬‭to‬‭facilitate‬‭continuous‬‭care‬‭and‬‭early‬‭intervention‬‭(Ezeamii‬
‭et al., 2024).‬
‭Treatment‬‭Personalisation‬‭and‬‭Emerging‬‭Therapies‬‭:‬‭Advances‬‭in‬‭precision‬‭medicine‬‭and‬

‭neuroinflammation-targeting‬ ‭treatments‬ ‭hold‬ ‭promise‬ ‭for‬ ‭patients‬ ‭suffering‬ ‭from‬ ‭overlapping‬
‭metabolic, respiratory, and psychiatric disorders. Clinicians should consider:‬

‭●‬ ‭Anti-inflammatory‬ ‭therapies‬ ‭targeting‬ ‭shared‬ ‭pathways‬ ‭in‬ ‭COPD,‬ ‭T2D,‬ ‭and‬ ‭depression,‬
‭such as IL-6 inhibitors, TNF-α blockers, and antioxidants (Cazzola et al., 2023).‬

‭●‬ ‭Gut‬ ‭microbiota-based‬ ‭interventions,‬ ‭including‬ ‭probiotics‬ ‭and‬ ‭dietary‬ ‭modifications,‬ ‭to‬
‭modulate neuroinflammation and metabolic dysfunction (Perrone & D’Angelo, 2025).‬

‭●‬ ‭Psychotropic‬ ‭medications‬ ‭with‬ ‭dual‬ ‭benefits,‬ ‭such‬ ‭as‬ ‭SSRIs‬ ‭that‬ ‭have‬ ‭anti-inflammatory‬
‭properties,‬ ‭potentially‬ ‭mitigating‬ ‭both‬ ‭mood‬ ‭disorders‬ ‭and‬ ‭systemic‬ ‭inflammation‬
‭(Mechlińska et al., 2023).‬

‭●‬ ‭Behavioural‬ ‭interventions‬ ‭such‬ ‭as‬ ‭Cognitive-Behavioural‬ ‭Therapy‬ ‭(CBT),‬
‭mindfulness-based‬ ‭stress‬ ‭reduction‬ ‭(MBSR),‬ ‭and‬ ‭structured‬ ‭physical‬ ‭activity‬ ‭programs,‬
‭which‬ ‭have‬ ‭demonstrated‬ ‭positive‬ ‭effects‬ ‭on‬ ‭inflammation,‬ ‭insulin‬ ‭sensitivity,‬ ‭and‬ ‭lung‬
‭function (Vargas-Uricoechea et al., 2024).‬

‭●‬ ‭Neuromodulation‬ ‭therapies‬ ‭like‬ ‭vagus‬ ‭nerve‬ ‭stimulation‬ ‭(VNS)‬ ‭and‬ ‭transcranial‬ ‭magnetic‬
‭stimulation‬ ‭(TMS)‬ ‭as‬ ‭potential‬ ‭treatments‬ ‭for‬ ‭treatment-resistant‬ ‭depression‬ ‭and‬
‭dysautonomia (Idlett-Ali et al., 2023).‬
‭Healthcare‬ ‭System-Level‬ ‭Policy‬ ‭Recommendations‬‭:‬ ‭Beyond‬ ‭clinical‬ ‭interventions,‬

‭system-wide‬ ‭policy‬ ‭changes‬ ‭are‬ ‭necessary‬ ‭to‬ ‭support‬ ‭long-term‬ ‭integration‬ ‭of‬‭care.‬‭Policymakers‬
‭should focus on:‬

‭●‬ ‭Embedding‬‭mental‬‭health‬‭services‬‭within‬‭primary‬‭care‬‭and‬‭specialty‬‭clinics‬‭treating‬‭COPD‬
‭and T2D to ensure early psychiatric intervention and preventive care (Schrijver et al., 2022).‬

‭●‬ ‭Insurance‬ ‭and‬ ‭reimbursement‬ ‭reforms‬ ‭that‬ ‭cover‬ ‭multidisciplinary‬ ‭treatments,‬ ‭including‬
‭mental health therapy, lifestyle interventions, and integrated disease management programs.‬

‭●‬ ‭Investing‬ ‭in‬ ‭public‬ ‭health‬ ‭campaigns‬ ‭to‬ ‭raise‬ ‭awareness‬ ‭of‬ ‭the‬ ‭interconnected‬ ‭nature‬ ‭of‬
‭respiratory,‬ ‭metabolic,‬ ‭and‬ ‭psychiatric‬ ‭disorders,‬ ‭reducing‬ ‭stigma‬ ‭and‬ ‭encouraging‬
‭preventive healthcare-seeking behaviours (Semrau et al., 2023).‬

‭●‬ ‭Developing‬‭national‬‭guidelines‬‭for‬‭integrated‬‭chronic‬‭disease‬‭management,‬‭emphasising‬‭the‬
‭role‬ ‭of‬ ‭shared‬ ‭pathophysiological‬ ‭mechanisms‬ ‭in‬ ‭shaping‬‭treatment‬‭approaches‬‭(Coman‬‭et‬
‭al., 2024).‬
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‭●‬ ‭Expanding‬ ‭research‬ ‭funding‬ ‭for‬‭precision‬‭medicine‬‭approaches,‬‭AI-driven‬‭diagnostics,‬‭and‬
‭microbiome-targeted‬‭therapies‬‭to‬‭identify‬‭optimised‬‭and‬‭startified‬‭treatment‬‭pathways‬‭(Ho‬‭et‬
‭al., 2020).‬

‭5. Therapeutic Approaches‬
‭The‬‭intricate‬‭relationship‬‭among‬‭mental‬‭illnesses,‬‭COPD,‬‭and‬‭T2D‬‭requires‬‭a‬‭comprehensive‬

‭therapeutic‬‭strategy.‬‭Due‬‭to‬‭the‬‭same‬‭pathophysiological‬‭pathways,‬‭tailored‬‭treatments‬‭that‬‭focus‬‭on‬
‭inflammation,‬ ‭oxidative‬ ‭stress,‬ ‭autonomic‬‭dysregulation,‬‭and‬‭metabolic‬‭dysfunction‬‭are‬‭crucial‬‭for‬
‭optimal‬‭illness‬‭management‬‭(Miravitlles,‬‭2023).‬‭Comprehensive‬‭therapy‬‭approaches,‬‭encompassing‬
‭pharmaceutical,‬ ‭psychological,‬ ‭and‬ ‭lifestyle‬ ‭treatments,‬ ‭offer‬ ‭great‬ ‭opportunities‬ ‭for‬ ‭enhancing‬
‭patient outcomes.‬

‭5.1. Importance of Early Screening for Comorbidities‬
‭Early‬ ‭detection‬ ‭and‬ ‭intervention.‬ ‭Early‬ ‭identification‬ ‭of‬ ‭mental‬ ‭illnesses,‬ ‭COPD,‬ ‭and‬

‭T2D might‬ ‭enhance‬‭patient‬‭outcomes‬‭through‬‭prompt‬‭therapy.‬‭Screening‬‭initiatives‬‭in‬‭general‬‭care‬
‭and‬ ‭specialist‬ ‭clinics‬ ‭can‬‭facilitate‬‭the‬‭identification‬‭of‬‭patients‬‭at‬‭risk‬‭for‬‭certain‬‭illnesses‬‭prior‬‭to‬
‭substantial‬ ‭disease‬ ‭advancement‬ ‭(Lin‬ ‭et‬ ‭al.,‬ ‭2023).‬ ‭Early‬ ‭screening‬ ‭in‬ ‭high-risk‬ ‭populations,‬
‭including‬‭older‬‭persons‬‭and‬‭those‬‭with‬‭a‬‭familial‬‭predisposition‬‭to‬‭metabolic‬‭or‬‭respiratory‬‭diseases,‬
‭is essential for mitigating consequences.‬

‭Integration‬ ‭of‬ ‭screening‬ ‭tools.‬ ‭Employing‬ ‭standardised‬ ‭screening‬ ‭instruments‬ ‭for‬
‭depression,‬ ‭anxiety,‬ ‭metabolic‬ ‭disorders,‬ ‭and‬ ‭pulmonary‬‭function‬‭can‬‭enhance‬‭early‬‭diagnosis‬‭and‬
‭treatment‬ ‭strategy‬ ‭formulation.‬ ‭Integrating‬ ‭physical‬ ‭health‬ ‭assessments‬ ‭with‬ ‭mental‬ ‭health‬
‭evaluations‬ ‭can‬ ‭result‬ ‭in‬ ‭more‬ ‭holistic‬ ‭patient‬ ‭treatment‬ ‭(Clemente-Suárez‬ ‭et‬ ‭al.,‬ ‭2023).‬
‭Interdisciplinary‬ ‭collaboration‬ ‭among‬ ‭general‬ ‭practitioners,‬ ‭pulmonologists,‬ ‭endocrinologists,‬ ‭and‬
‭mental‬ ‭health‬ ‭experts‬ ‭may‬ ‭guarantee‬‭that‬‭screening‬‭initiatives‬‭address‬‭the‬‭comprehensive‬‭range‬‭of‬
‭patient health requirements (Braam et al., 2022).‬

‭Benefits‬ ‭of‬ ‭proactive‬ ‭management.‬ ‭Early‬ ‭therapies,‬ ‭including‬ ‭lifestyle‬ ‭adjustments,‬
‭psychological‬ ‭counseling,‬ ‭and‬ ‭pharmaceutical‬ ‭treatments,‬ ‭can‬ ‭avert‬ ‭symptom‬ ‭worsening‬ ‭and‬
‭enhance‬‭illness‬‭prognosis.‬‭Early‬‭intervention‬‭in‬‭comorbidities‬‭can‬‭improve‬‭long-term‬‭quality‬‭of‬‭life‬
‭and‬ ‭decrease‬ ‭healthcare‬ ‭expenditures.‬ ‭Evidence‬ ‭indicates‬ ‭that‬ ‭early‬ ‭intervention‬ ‭can‬ ‭enhance‬
‭medication‬ ‭adherence‬ ‭and‬‭decrease‬‭hospitalisation‬‭rates‬‭by‬‭fostering‬‭patient‬‭involvement‬‭in‬‭illness‬
‭self-management (Religioni et al., 2025).‬

‭Barriers‬ ‭to‬ ‭early‬ ‭screening‬ ‭and‬ ‭potential‬ ‭solutions.‬ ‭Despite‬ ‭the‬ ‭benefits‬ ‭of‬ ‭early‬
‭screening,‬ ‭some‬ ‭obstacles‬ ‭persist,‬ ‭such‬ ‭as‬ ‭restricted‬ ‭healthcare‬ ‭access,‬ ‭patient‬ ‭hesitance‬ ‭to‬
‭participate‬ ‭in‬ ‭screenings‬ ‭owing‬ ‭to‬ ‭stigma,‬ ‭and‬ ‭the‬ ‭absence‬ ‭of‬ ‭standardised‬ ‭screening‬ ‭techniques‬
‭(Reynolds‬ ‭et‬ ‭al.,‬ ‭2022).‬ ‭Overcoming‬ ‭these‬ ‭obstacles‬ ‭necessitates‬ ‭public‬ ‭health‬ ‭programs‬ ‭that‬
‭enhance‬ ‭awareness‬ ‭of‬ ‭the‬ ‭significance‬‭of‬‭early‬‭detection,‬‭educate‬‭healthcare‬‭practitioners‬‭in‬‭doing‬
‭thorough‬ ‭screenings,‬ ‭and‬ ‭utilise‬ ‭digital‬ ‭health‬ ‭technologies‬ ‭for‬ ‭remote‬ ‭monitoring‬ ‭and‬ ‭evaluation‬
‭(Mumtaz et al., 2023).‬

‭5.2. Pharmacological Interventions‬
‭Anti-inflammatory‬ ‭therapies.‬ ‭Considering‬ ‭the‬ ‭impact‬ ‭of‬ ‭systemic‬ ‭inflammation‬ ‭on‬ ‭the‬

‭advancement‬ ‭of‬ ‭COPD,‬ ‭T2D,‬ ‭and‬ ‭mental‬ ‭disorders,‬ ‭anti-inflammatory‬ ‭pharmacotherapies,‬
‭including‬ ‭corticosteroids,‬ ‭NSAIDs,‬ ‭and‬ ‭biologic‬ ‭medicines‬ ‭aimed‬ ‭at‬ ‭cytokines‬ ‭such‬ ‭as‬ ‭IL-6‬ ‭and‬
‭TNF-α,‬ ‭may‬ ‭alleviate‬ ‭disease‬ ‭burden.‬ ‭These‬ ‭therapies‬ ‭assist‬ ‭in‬ ‭regulating‬ ‭inflammation,‬ ‭averting‬
‭tissue damage, and enhancing overall illness prognosis (Lea et al., 2023).‬

‭Neuroprotective‬ ‭and‬ ‭psychotropic‬ ‭agents.‬ ‭Medications‬ ‭like‬ ‭selective‬ ‭serotonin‬ ‭reuptake‬
‭inhibitors‬ ‭(SSRIs)‬ ‭and‬ ‭serotonin-norepinephrine‬ ‭reuptake‬ ‭inhibitors‬ ‭(SNRIs)‬ ‭not‬ ‭only‬ ‭mitigate‬
‭depression‬ ‭and‬ ‭anxiety‬ ‭but‬ ‭also‬ ‭provide‬ ‭anti-inflammatory‬ ‭and‬ ‭neuroprotective‬ ‭effects‬
‭(Bonilla-Jaime‬‭et‬‭al.,‬‭2022;‬‭Abu‬‭Shehab‬‭et‬‭al.,‬‭2021).‬‭Their‬‭dual‬‭mechanism‬‭renders‬‭them‬‭effective‬
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‭in‬ ‭addressing‬ ‭mental‬ ‭symptoms‬ ‭while‬ ‭perhaps‬ ‭alleviating‬ ‭cognitive‬ ‭deterioration‬ ‭linked‬ ‭to‬‭COPD‬
‭and T2D.‬

‭Metabolic‬ ‭and‬ ‭cardiovascular‬ ‭agents.‬ ‭Medications‬ ‭such‬ ‭as‬ ‭metformin‬ ‭enhance‬ ‭insulin‬
‭sensitivity‬ ‭and‬ ‭provide‬ ‭anti-inflammatory‬ ‭properties,‬ ‭establishing‬ ‭them‬ ‭as‬ ‭fundamental‬ ‭in‬ ‭the‬
‭treatment‬ ‭of‬ ‭T2D,‬ ‭with‬ ‭possible‬ ‭advantages‬ ‭in‬ ‭psychiatric‬ ‭conditions‬ ‭(Herman‬ ‭et‬ ‭al.,‬ ‭2022).‬
‭Glucagon-like‬ ‭peptide-1‬ ‭receptor‬ ‭agonists‬ ‭(GLP-1‬ ‭RAs)‬ ‭have‬ ‭neuroprotective‬ ‭and‬
‭anti-inflammatory‬ ‭effects,‬ ‭hence‬ ‭reinforcing‬ ‭their‬ ‭application‬ ‭in‬ ‭multimorbid‬ ‭disorders‬ ‭(Alharbi,‬
‭2024).‬

‭Bronchodilators‬ ‭and‬ ‭respiratory‬ ‭support.‬ ‭Long-acting‬ ‭bronchodilators‬ ‭and‬ ‭inhaled‬
‭corticosteroids‬ ‭are‬ ‭crucial‬ ‭for‬ ‭the‬ ‭management‬ ‭of‬ ‭COPD‬ ‭and‬ ‭the‬‭prevention‬‭of‬‭exacerbations‬‭that‬
‭may‬‭lead‬‭to‬‭systemic‬‭inflammation‬‭(Duan,‬‭Li‬‭&‬‭Yang,‬‭2023).‬‭These‬‭medicines‬‭enhance‬‭pulmonary‬
‭function,‬ ‭mitigating‬ ‭hypoxia-related‬ ‭consequences‬ ‭that‬ ‭might‬ ‭aggravate‬ ‭mental‬ ‭and‬ ‭metabolic‬
‭problems.‬

‭Combination‬ ‭therapies.‬ ‭Employing‬ ‭multi-target‬ ‭strategies,‬ ‭such‬ ‭as‬ ‭the‬ ‭integration‬ ‭of‬
‭anti-diabetic‬‭treatments‬‭with‬‭antidepressants‬‭or‬‭anti-inflammatory‬‭medications,‬‭may‬‭enhance‬‭results‬
‭by‬ ‭targeting‬ ‭the‬‭interrelated‬‭pathways‬‭associated‬‭with‬‭COPD,‬‭T2D,‬‭and‬‭mental‬‭disorders‬‭(Cazzola‬
‭et‬ ‭al.,‬ ‭2023).‬ ‭Investigations‬ ‭into‬ ‭precision‬ ‭medicine‬ ‭methodologies‬ ‭seek‬ ‭to‬ ‭customise‬
‭pharmacological treatments according to specific patient characteristics.‬

‭5.3. Psychological and Behavioural Interventions‬
‭Cognitive-behavioural‬ ‭therapy‬ ‭(CBT).‬ ‭Cognitive‬ ‭Behavioural‬ ‭Therapy‬ ‭(CBT)‬ ‭is‬ ‭a‬

‭validated,‬ ‭evidence-based‬ ‭approach‬ ‭that‬ ‭assists‬ ‭patients‬ ‭in‬ ‭cultivating‬ ‭coping‬ ‭strategies‬‭to‬‭address‬
‭stress,‬ ‭anxiety,‬ ‭and‬ ‭depression.‬ ‭This‬ ‭therapy‬‭is‬‭essential‬‭for‬‭improving‬‭self-management‬‭of‬‭COPD‬
‭and‬ ‭T2D‬ ‭by‬ ‭promoting‬ ‭motivation,‬ ‭medication‬ ‭adherence,‬ ‭and‬ ‭general‬ ‭psychological‬ ‭well-being‬
‭(Williams,‬‭Johnston‬‭&‬‭Paquet,‬‭2020).‬‭Consistent‬‭CBT‬‭sessions,‬‭conducted‬‭either‬‭face-to-face‬‭or‬‭via‬
‭telemedicine,‬ ‭have‬ ‭demonstrated‬ ‭considerable‬ ‭efficacy‬ ‭in‬ ‭alleviating‬ ‭symptom‬ ‭severity‬ ‭in‬ ‭mental‬
‭illnesses and managing chronic diseases (Luo et al., 2020).‬

‭Mindfulness-based‬ ‭stress‬ ‭reduction‬ ‭(MBSR).‬ ‭MBSR‬ ‭procedures,‬ ‭including‬ ‭guided‬
‭meditation‬‭and‬‭regulated‬‭breathing‬‭exercises,‬‭have‬‭been‬‭shown‬‭to‬‭decrease‬‭systemic‬‭inflammation,‬
‭lower‬‭stress‬‭hormone‬‭levels,‬‭and‬‭enhance‬‭emotional‬‭regulation.‬‭Integrating‬‭MBSR‬‭into‬‭disease‬‭care‬
‭can‬ ‭assist‬ ‭patients‬ ‭with‬ ‭COPD‬ ‭and‬ ‭T2D‬ ‭in‬ ‭managing‬ ‭chronic‬ ‭illness-related‬ ‭anxiety,‬ ‭hence‬
‭improving their quality of life and overall resilience (Zhang et al., 2021).‬

‭Behavioural‬ ‭activation‬ ‭therapy.‬ ‭This‬ ‭method‬ ‭emphasises‬ ‭involving‬ ‭individuals‬ ‭in‬
‭significant‬‭and‬‭fulfilling‬‭activities‬‭to‬‭mitigate‬‭depressed‬‭symptoms.‬‭Behavioural‬‭activation‬‭has‬‭been‬
‭shown‬ ‭to‬ ‭be‬ ‭particularly‬ ‭beneficial‬ ‭in‬ ‭disrupting‬ ‭cycles‬ ‭of‬ ‭inactivity‬ ‭prevalent‬ ‭in‬ ‭patients‬ ‭with‬
‭COPD‬‭and‬‭T2D,‬‭fostering‬‭physical‬‭exercise,‬‭improved‬‭nutritional‬‭practices,‬‭and‬‭constructive‬‭social‬
‭contacts (Rethorst et al., 2023).‬

‭Pulmonary‬ ‭and‬ ‭metabolic‬ ‭rehabilitation‬ ‭with‬ ‭psychological‬ ‭support.‬ ‭Comprehensive‬
‭rehabilitation‬ ‭programs‬ ‭that‬ ‭incorporate‬ ‭physical‬ ‭therapy,‬ ‭dietary‬ ‭counseling,‬ ‭and‬ ‭psychological‬
‭assistance‬ ‭have‬ ‭demonstrated‬ ‭favourable‬ ‭outcomes‬ ‭in‬ ‭enhancing‬ ‭pulmonary‬ ‭function,‬ ‭glycemic‬
‭regulation,‬ ‭and‬ ‭mental‬‭well-being‬‭(Nambi‬‭et‬‭al.,‬‭2023).‬‭These‬‭initiatives‬‭underscore‬‭the‬‭need‬‭for‬‭a‬
‭systematic‬ ‭and‬ ‭thorough‬ ‭methodology‬ ‭for‬ ‭illness‬ ‭management,‬ ‭alleviating‬ ‭disease‬ ‭burden‬ ‭and‬
‭enhancing compliance with prolonged treatment regimens.‬

‭Social‬ ‭support‬ ‭interventions.‬ ‭Group‬ ‭therapy‬ ‭and‬ ‭peer‬ ‭support‬ ‭programs‬ ‭provide‬
‭psychological‬‭advantages‬‭by‬‭alleviating‬‭feelings‬‭of‬‭isolation,‬‭prevalent‬‭among‬‭patients‬‭with‬‭chronic‬
‭illnesses.‬ ‭Participation‬ ‭in‬ ‭community-oriented‬ ‭mental‬ ‭health‬ ‭programs‬ ‭or‬ ‭online‬ ‭support‬ ‭groups‬
‭might‬ ‭assist‬ ‭individuals‬ ‭with‬ ‭COPD‬ ‭and‬ ‭T2D‬ ‭in‬ ‭fostering‬ ‭a‬ ‭feeling‬ ‭of‬ ‭belonging,‬ ‭enhancing‬
‭emotional resilience, and promoting good lifestyle choices (Joo et al., 2022).‬

‭Motivational‬ ‭interviewing‬ ‭(MI).‬ ‭Motivational‬ ‭Interviewing‬ ‭(MI)‬ ‭is‬ ‭a‬ ‭patient-centred‬
‭therapy‬ ‭methodology‬ ‭aimed‬ ‭at‬ ‭enhancing‬ ‭intrinsic‬ ‭motivation‬ ‭and‬‭addressing‬‭ambivalence‬‭around‬
‭behavioural‬ ‭modification.‬ ‭It‬ ‭has‬ ‭demonstrated‬ ‭efficacy‬ ‭in‬ ‭enhancing‬ ‭compliance‬ ‭with‬ ‭treatment‬
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‭protocols,‬ ‭facilitating‬ ‭smoking‬ ‭cessation,‬ ‭managing‬ ‭weight,‬ ‭and‬ ‭increasing‬ ‭physical‬ ‭activity‬ ‭in‬
‭persons with COPD and T2D (Bischof, Bischof & Rumpf, 2021).‬

‭5.4. Lifestyle Modifications‬
‭Dietary‬‭adjustments‬‭and‬‭nutrition‬‭therapy.‬‭A‬‭proper‬‭diet‬‭is‬‭essential‬‭for‬‭the‬‭management‬

‭of‬ ‭COPD,‬ ‭T2D,‬‭and‬‭mental‬‭illnesses.‬‭An‬‭optimal‬‭diet‬‭abundant‬‭in‬‭anti-inflammatory‬‭foods,‬‭whole‬
‭grains,‬ ‭lean‬ ‭proteins,‬ ‭and‬ ‭healthy‬ ‭fats‬ ‭can‬ ‭assist‬ ‭in‬ ‭regulating‬ ‭blood‬ ‭glucose‬ ‭levels,‬ ‭diminishing‬
‭systemic‬ ‭inflammation,‬ ‭and‬ ‭enhancing‬ ‭pulmonary‬ ‭function‬ ‭(Kurowska‬ ‭et‬ ‭al.,‬ ‭2023).‬ ‭Nutritional‬
‭counseling‬ ‭and‬ ‭meal‬ ‭planning‬ ‭can‬ ‭aid‬ ‭patients‬ ‭in‬ ‭implementing‬ ‭lasting‬ ‭dietary‬ ‭modifications‬ ‭that‬
‭enhance overall health and well-being.‬

‭Regular‬‭physical‬‭activity‬‭and‬‭exercise.‬‭Regular‬‭physical‬‭exercise‬‭has‬‭been‬‭demonstrated‬‭to‬
‭augment‬ ‭lung‬ ‭capacity,‬ ‭increase‬ ‭insulin‬ ‭sensitivity,‬‭and‬‭mitigate‬‭symptoms‬‭of‬‭despair‬‭and‬‭anxiety.‬
‭Aerobic‬ ‭activities,‬ ‭like‬ ‭walking,‬ ‭swimming,‬ ‭and‬ ‭cycling,‬ ‭in‬ ‭conjunction‬ ‭with‬‭weight‬‭training,‬‭can‬
‭substantially‬ ‭enhance‬ ‭patients'‬ ‭cardiovascular‬ ‭health‬ ‭and‬ ‭total‬‭metabolic‬‭performance.‬‭Customised‬
‭exercise‬ ‭regimens,‬ ‭including‬ ‭pulmonary‬ ‭rehabilitation‬ ‭and‬ ‭organised‬ ‭fitness‬ ‭protocols,‬ ‭should‬ ‭be‬
‭actively promoted (Syeda et al., 2023).‬

‭Smoking‬ ‭cessation‬ ‭and‬ ‭avoidance‬ ‭of‬ ‭pollutants.‬ ‭Smoking‬ ‭significantly‬ ‭exacerbates‬ ‭the‬
‭course‬ ‭of‬ ‭COPD‬ ‭and‬ ‭intensifies‬ ‭systemic‬ ‭inflammation,‬ ‭hence‬ ‭aggravating‬ ‭metabolic‬ ‭and‬ ‭mental‬
‭disorders.‬ ‭Smoking‬ ‭cessation‬ ‭programs,‬ ‭nicotine‬ ‭replacement‬ ‭medicines,‬ ‭and‬ ‭behavioural‬ ‭therapy‬
‭can‬ ‭assist‬ ‭patients‬ ‭in‬ ‭quitting‬ ‭smoking‬ ‭and‬ ‭mitigating‬ ‭their‬ ‭risk‬ ‭of‬ ‭illness‬ ‭aggravation.‬ ‭Moreover,‬
‭evading‬ ‭air‬ ‭pollution‬ ‭and‬ ‭other‬ ‭environmental‬ ‭contaminants‬ ‭can‬ ‭safeguard‬ ‭pulmonary‬ ‭health‬ ‭and‬
‭general well-being (Iida et al., 2021).‬

‭Sleep‬ ‭hygiene‬ ‭and‬ ‭stress‬ ‭management.‬ ‭Poor‬ ‭sleep‬ ‭quality‬ ‭is‬ ‭associated‬ ‭with‬ ‭heightened‬
‭inflammation,‬ ‭insulin‬ ‭resistance,‬ ‭and‬ ‭psychological‬ ‭disorders.‬ ‭Adopting‬ ‭sleep‬‭hygiene‬‭techniques,‬
‭including‬‭adhering‬‭to‬‭a‬‭consistent‬‭sleep‬‭schedule,‬‭minimising‬‭screen‬‭exposure‬‭before‬‭bedtime,‬‭and‬
‭establishing‬ ‭a‬ ‭conducive‬ ‭sleep‬ ‭environment,‬ ‭can‬ ‭markedly‬ ‭enhance‬ ‭sleep‬ ‭quality.‬ ‭Stress‬
‭management‬‭strategies,‬‭such‬‭as‬‭mindfulness,‬‭meditation,‬‭and‬‭deep‬‭breathing‬‭exercises,‬‭can‬‭augment‬
‭relaxation and improve overall illness management (Alanazi et al., 2023).‬

‭Alcohol‬ ‭and‬ ‭substance‬ ‭use‬ ‭moderation.‬ ‭Excessive‬ ‭use‬ ‭of‬ ‭alcohol‬ ‭and‬ ‭substances‬ ‭can‬
‭adversely‬ ‭affect‬ ‭metabolic‬ ‭function,‬ ‭pulmonary‬ ‭health,‬ ‭and‬ ‭mental‬ ‭health‬ ‭stability.‬ ‭Promoting‬ ‭the‬
‭reduction‬ ‭of‬ ‭alcohol‬ ‭consumption‬ ‭and‬ ‭encouraging‬ ‭patients‬ ‭to‬ ‭get‬‭assistance‬‭for‬‭drug‬‭dependency‬
‭via‬ ‭counseling‬ ‭and‬ ‭rehabilitation‬ ‭programs‬ ‭can‬ ‭markedly‬ ‭enhance‬ ‭overall‬ ‭disease‬ ‭outcomes‬
‭(MacKillop et al., 2022).‬

‭Patient‬‭education‬‭and‬‭self-care‬‭empowerment.‬‭Educating‬‭patients‬‭about‬‭their‬‭diseases‬‭and‬
‭enabling‬ ‭them‬ ‭to‬ ‭have‬ ‭an‬ ‭active‬ ‭part‬ ‭in‬ ‭disease‬ ‭management‬ ‭is‬ ‭essential.‬ ‭Facilitating‬ ‭access‬ ‭to‬
‭instructional‬ ‭materials,‬ ‭self-care‬ ‭instruments,‬ ‭and‬ ‭community‬ ‭support‬ ‭networks‬ ‭can‬ ‭augment‬
‭treatment‬ ‭compliance‬ ‭and‬ ‭boost‬ ‭long-term‬ ‭health‬ ‭outcomes.‬ ‭Motivating‬ ‭patients‬ ‭to‬ ‭monitor‬
‭symptoms,‬ ‭medicines,‬ ‭and‬ ‭lifestyle‬ ‭changes‬ ‭can‬ ‭enhance‬ ‭accountability‬ ‭and‬ ‭support‬ ‭ongoing‬
‭well-being (Vainauskienė & Vaitkienė, 2021).‬

‭5.5. Psychoducation for Patients and Their Families on Managing the Emotional Impact.‬
‭Chronic‬ ‭conditions‬ ‭like‬ ‭COPD‬ ‭and‬ ‭T2D‬ ‭impact‬ ‭patients‬ ‭physiologically‬ ‭and‬ ‭also‬ ‭have‬

‭significant‬‭emotional‬‭and‬‭psychological‬‭consequences‬‭on‬‭both‬‭patients‬‭and‬‭their‬‭families.‬‭Educating‬
‭individuals‬ ‭on‬ ‭identifying‬ ‭emotional‬ ‭discomfort,‬ ‭employing‬ ‭coping‬ ‭strategies,‬ ‭and‬ ‭pursuing‬
‭professional‬ ‭assistance‬ ‭is‬ ‭crucial‬ ‭for‬ ‭managing‬ ‭the‬ ‭psychosocial‬ ‭impact‬ ‭of‬ ‭these‬ ‭diseases.‬ ‭Family‬
‭members‬ ‭are‬ ‭essential‬ ‭in‬ ‭assisting‬ ‭patients‬‭with‬‭lifestyle‬‭modifications,‬‭treatment‬‭compliance,‬‭and‬
‭mental health issues (Menear et al., 2022).‬

‭Understanding‬ ‭emotional‬ ‭distress‬ ‭in‬ ‭chronic‬ ‭illness.‬ ‭Individuals‬ ‭with‬ ‭COPD‬ ‭and‬ ‭T2D‬
‭often‬‭encounter‬‭worry,‬‭melancholy,‬‭frustration,‬‭and‬‭dread‬‭over‬‭disease‬‭advancement‬‭and‬‭therapeutic‬
‭protocols.‬ ‭Family‬ ‭members‬ ‭may‬ ‭experience‬ ‭emotions‬ ‭of‬‭powerlessness‬‭and‬‭emotional‬‭exhaustion.‬
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‭Providing‬‭tools‬‭that‬‭elucidate‬‭the‬‭emotional‬‭issues‬‭linked‬‭to‬‭chronic‬‭disease‬‭can‬‭assist‬‭both‬‭patients‬
‭and caregivers in managing these difficulties (Rahi et al., 2023).‬

‭Developing‬ ‭coping‬ ‭mechanisms.‬ ‭Instructing‬ ‭patients‬ ‭and‬ ‭their‬ ‭families‬ ‭in‬ ‭good‬ ‭coping‬
‭skills,‬ ‭including‬ ‭stress‬ ‭reduction‬ ‭approaches,‬ ‭mindfulness‬ ‭practices,‬ ‭and‬ ‭relaxation‬ ‭methods,‬ ‭can‬
‭markedly‬ ‭enhance‬ ‭mental‬ ‭well-being.‬ ‭Promoting‬ ‭transparent‬‭dialogue‬‭on‬‭emotions‬‭and‬‭difficulties‬
‭helps‬‭foster‬‭a‬‭nurturing‬‭home‬‭atmosphere‬‭advantageous‬‭to‬‭both‬‭patients‬‭and‬‭caregivers‬‭(Zandi‬‭et‬‭al.,‬
‭2021).‬

‭Accessing‬ ‭professional‬ ‭mental‬ ‭health‬ ‭support.‬ ‭Referring‬ ‭individuals‬ ‭to‬ ‭mental‬ ‭health‬
‭specialists,‬ ‭including‬ ‭psychologists‬ ‭and‬ ‭social‬ ‭workers,‬ ‭can‬‭be‬‭crucial‬‭in‬‭alleviating‬‭the‬‭emotional‬
‭and‬ ‭psychological‬ ‭strain‬ ‭of‬ ‭chronic‬ ‭conditions.‬ ‭Counseling‬ ‭services,‬ ‭family‬ ‭therapy,‬ ‭and‬ ‭support‬
‭groups help strengthen emotional resilience and avert caregiver burnout (Posluns & Gall, 2020).‬

‭Workshops‬ ‭and‬ ‭educational‬ ‭sessions.‬ ‭Implementing‬ ‭organised‬ ‭educational‬ ‭programs‬
‭centred‬ ‭on‬ ‭mental‬ ‭health‬ ‭management,‬ ‭coping‬ ‭strategies,‬ ‭and‬ ‭caregiver‬ ‭assistance‬ ‭may‬ ‭empower‬
‭patients‬‭and‬‭their‬‭families.‬‭These‬‭seminars‬‭offer‬‭pragmatic‬‭strategies‬‭for‬‭managing‬‭emotional‬‭stress‬
‭and addressing the intricacies of chronic disease management (Lohrasbi et al., 2023).‬

‭Encouraging‬ ‭family‬ ‭involvement‬ ‭in‬ ‭disease‬ ‭management.‬ ‭Families‬ ‭are‬ ‭essential‬ ‭in‬
‭facilitating‬ ‭treatment‬ ‭adherence‬ ‭and‬ ‭fostering‬ ‭healthy‬ ‭behaviours.‬ ‭Instructing‬ ‭family‬ ‭members‬ ‭on‬
‭medication‬‭administration,‬‭food‬‭planning,‬‭and‬‭exercise‬‭regimens‬‭can‬‭promote‬‭a‬‭cooperative‬‭strategy‬
‭for‬‭controlling‬‭COPD‬‭and‬‭T2D,‬‭resulting‬‭in‬‭enhanced‬‭patient‬‭outcomes‬‭and‬‭quality‬‭of‬‭life‬‭(Cross‬‭et‬
‭al., 2020).‬

‭Reducing‬ ‭stigma‬ ‭and‬ ‭fostering‬ ‭emotional‬ ‭resilience.‬ ‭Numerous‬ ‭patients‬ ‭and‬ ‭caregivers‬
‭experience‬ ‭isolation‬ ‭stemming‬ ‭from‬‭the‬‭stigma‬‭associated‬‭with‬‭chronic‬‭diseases‬‭and‬‭mental‬‭health‬
‭disorders.‬ ‭Fostering‬ ‭a‬ ‭culture‬ ‭of‬ ‭transparency‬ ‭and‬ ‭education‬ ‭may‬ ‭diminish‬ ‭stigma,‬ ‭promote‬
‭proactive‬ ‭mental‬ ‭health‬ ‭treatment,‬ ‭and‬ ‭enhance‬ ‭overall‬ ‭well-being‬ ‭for‬ ‭patients‬ ‭and‬ ‭their‬ ‭families‬
‭(Søvold et al., 2021).‬

‭6. Future Research Directions‬
‭Future‬ ‭research‬ ‭should‬ ‭focus‬ ‭on‬ ‭developing‬ ‭a‬ ‭deeper‬ ‭understanding‬ ‭of‬ ‭the‬

‭mind-lung-metabolism‬ ‭axis‬ ‭and‬ ‭its‬ ‭implications‬ ‭for‬ ‭integrated‬ ‭disease‬ ‭management.‬ ‭Several‬ ‭key‬
‭areas warrant further investigation.‬

‭Personalised‬ ‭medicine‬ ‭and‬ ‭biomarker‬ ‭discovery.‬ ‭Progress‬ ‭in‬ ‭genomes,‬ ‭proteomics,‬ ‭and‬
‭metabolomics‬ ‭may‬ ‭facilitate‬ ‭the‬ ‭development‬ ‭of‬ ‭biomarkers‬ ‭that‬ ‭forecast‬ ‭disease‬ ‭progression‬‭and‬
‭therapeutic‬ ‭response.‬ ‭Comprehending‬ ‭individual‬ ‭genetic‬ ‭and‬ ‭epigenetic‬ ‭variants‬ ‭might‬ ‭enable‬
‭individualised‬ ‭therapy‬ ‭approaches‬ ‭customised‬ ‭for‬ ‭individuals‬ ‭with‬ ‭COPD,‬ ‭T2D,‬ ‭and‬ ‭mental‬
‭diseases.‬

‭The‬ ‭role‬ ‭of‬ ‭the‬ ‭gut‬ ‭microbiome‬ ‭in‬ ‭systemic‬ ‭inflammation‬ ‭and‬ ‭neuroinflammation.‬
‭Recent‬ ‭data‬ ‭indicate‬ ‭that‬ ‭changes‬ ‭in‬ ‭gut‬ ‭microbiota‬ ‭have‬ ‭a‬ ‭role‬ ‭in‬ ‭the‬ ‭onset‬ ‭and‬ ‭advancement‬ ‭of‬
‭COPD,‬ ‭T2D,‬ ‭and‬ ‭mental‬ ‭disorders.‬ ‭Future‬ ‭research‬ ‭should‬ ‭investigate‬ ‭the‬ ‭effects‬ ‭of‬
‭microbiome-targeted‬ ‭therapies,‬ ‭including‬ ‭probiotics,‬ ‭prebiotics,‬ ‭and‬ ‭dietary‬ ‭alterations,‬ ‭on‬ ‭illness‬
‭outcomes.‬

‭Longitudinal‬ ‭studies‬ ‭on‬ ‭the‬ ‭bidirectional‬ ‭nature‬ ‭of‬ ‭these‬ ‭conditions.‬ ‭Although‬ ‭the‬
‭associations‬ ‭among‬ ‭mental‬ ‭illnesses,‬ ‭COPD,‬ ‭and‬ ‭T2D‬ ‭are‬ ‭well-established,‬ ‭longitudinal‬
‭investigations‬ ‭are‬ ‭required‬ ‭to‬ ‭ascertain‬‭causation‬‭and‬‭find‬‭early‬‭prognostic‬‭markers.‬‭Observational‬
‭and‬ ‭interventional‬ ‭cohort‬ ‭studies‬ ‭can‬ ‭elucidate‬ ‭illness‬ ‭trajectories‬ ‭and‬ ‭assess‬ ‭the‬ ‭efficacy‬ ‭of‬‭early‬
‭therapies.‬

‭Integration‬ ‭of‬ ‭digital‬ ‭health‬ ‭technologies.‬ ‭The‬ ‭exploration‬ ‭of‬ ‭wearable‬ ‭gadgets,‬ ‭mobile‬
‭health‬ ‭applications,‬ ‭and‬ ‭telemedicine‬ ‭for‬ ‭illness‬ ‭monitoring‬ ‭and‬ ‭management‬ ‭warrants‬ ‭more‬
‭investigation.‬ ‭Digital‬ ‭technologies‬ ‭can‬ ‭enhance‬ ‭medication‬ ‭adherence,‬ ‭monitor‬ ‭disease‬
‭development, and enable real-time treatments for patients with multiple comorbidities.‬

‭Evaluating‬ ‭the‬ ‭efficacy‬ ‭of‬ ‭multidisciplinary‬ ‭care‬ ‭models.‬‭Research‬‭ought‬‭to‬‭concentrate‬
‭on‬ ‭evaluating‬ ‭integrated‬ ‭healthcare‬ ‭methodologies‬ ‭that‬ ‭amalgamate‬ ‭pulmonology,‬ ‭endocrinology,‬
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‭psychiatry,‬ ‭and‬ ‭primary‬ ‭care.‬ ‭Examining‬ ‭the‬ ‭cost-effectiveness‬ ‭and‬ ‭clinical‬ ‭advantages‬ ‭of‬
‭coordinated care models might inform future healthcare policy and enhance patient outcomes.‬

‭Innovative‬ ‭pharmacological‬ ‭and‬ ‭non-pharmacological‬ ‭treatments.‬ ‭Future‬ ‭research‬
‭should‬ ‭investigate‬ ‭innovative‬ ‭pharmacological‬ ‭strategies‬ ‭that‬ ‭tackle‬ ‭the‬ ‭same‬ ‭inflammatory,‬
‭metabolic,‬ ‭and‬ ‭neurodegenerative‬ ‭processes‬ ‭associated‬ ‭with‬ ‭COPD,‬ ‭T2D,‬ ‭and‬ ‭mental‬ ‭diseases.‬
‭Furthermore,‬‭exploring‬‭non-pharmacological‬‭therapies,‬‭including‬‭neuromodulation‬‭techniques‬‭(e.g.,‬
‭transcranial‬ ‭magnetic‬ ‭stimulation,‬ ‭vagus‬ ‭nerve‬ ‭stimulation),‬ ‭may‬ ‭provide‬ ‭novel‬ ‭strategies‬ ‭for‬
‭symptom management.‬

‭By‬ ‭advancing‬ ‭research‬ ‭in‬ ‭these‬ ‭areas,‬ ‭the‬ ‭medical‬ ‭community‬ ‭can‬ ‭work‬ ‭towards‬ ‭more‬
‭effective,‬ ‭patient-centred‬ ‭treatment‬ ‭strategies‬‭that‬‭improve‬‭quality‬‭of‬‭life‬‭and‬‭reduce‬‭the‬‭burden‬‭of‬
‭these interrelated chronic conditions.‬

‭7. Discussions‬
‭The‬ ‭findings‬ ‭of‬ ‭this‬ ‭review‬ ‭highlight‬ ‭the‬ ‭interconnected‬ ‭nature‬ ‭of‬ ‭psychiatric‬ ‭disorders,‬

‭COPD,‬ ‭and‬ ‭T2D,‬ ‭emphasising‬ ‭shared‬ ‭mechanisms‬ ‭such‬ ‭as‬ ‭neuroinflammation,‬ ‭oxidative‬ ‭stress,‬
‭systemic‬ ‭inflammation,‬ ‭hypoxia,‬ ‭and‬ ‭gut‬ ‭dysbiosis.‬ ‭These‬ ‭overlapping‬ ‭pathways‬ ‭contribute‬ ‭to‬
‭disease‬‭progression‬‭and‬‭underscore‬‭the‬‭necessity‬‭for‬‭an‬‭integrated‬‭healthcare‬‭approach.‬‭Addressing‬
‭these‬ ‭mechanisms‬ ‭collectively,‬ ‭rather‬ ‭than‬ ‭treating‬ ‭each‬ ‭disease‬ ‭in‬ ‭isolation,‬ ‭may‬‭enhance‬‭patient‬
‭outcomes and reduce long-term morbidity (Øvretveit, Hansson & Brommels, 2010).‬

‭A‬ ‭key‬ ‭takeaway‬ ‭from‬ ‭this‬ ‭review‬ ‭is‬ ‭the‬ ‭importance‬ ‭of‬ ‭multidisciplinary‬ ‭collaboration‬ ‭in‬
‭managing‬ ‭patients‬ ‭with‬ ‭these‬ ‭comorbid‬ ‭conditions.‬ ‭Given‬ ‭the‬ ‭intricate‬ ‭links‬ ‭between‬ ‭respiratory,‬
‭metabolic,‬ ‭and‬ ‭psychiatric‬ ‭health,‬ ‭healthcare‬ ‭providers‬ ‭must‬ ‭adopt‬ ‭a‬‭holistic‬‭treatment‬‭framework‬
‭that‬‭incorporates‬‭early‬‭screening‬‭protocols,‬‭integrated‬‭care‬‭models,‬‭and‬‭personalised‬‭treatment‬‭plans‬
‭(Stein‬‭et‬‭al.,‬‭2022).‬‭Routine‬‭assessment‬‭of‬‭mental‬‭health‬‭symptoms‬‭in‬‭COPD‬‭and‬‭T2D‬‭patients‬‭can‬
‭facilitate‬ ‭early‬ ‭intervention,‬ ‭reducing‬ ‭the‬ ‭burden‬ ‭of‬ ‭untreated‬ ‭psychiatric‬ ‭disorders.‬ ‭Coordination‬
‭between‬ ‭pulmonologists,‬ ‭endocrinologists,‬ ‭and‬ ‭psychiatrists‬‭is‬‭critical‬‭in‬‭providing‬‭comprehensive‬
‭management‬ ‭plans,‬ ‭and‬ ‭leveraging‬‭advances‬‭in‬‭precision‬‭medicine‬‭and‬‭biomarker-driven‬‭therapies‬
‭can optimise treatment efficacy for individual patients (Moretta & Cavallo, 2024).‬

‭Recent‬ ‭advances‬ ‭in‬ ‭precision‬ ‭medicine‬ ‭and‬ ‭AI-driven‬ ‭diagnostics‬ ‭have‬ ‭the‬ ‭potential‬ ‭to‬
‭revolutionise‬ ‭the‬ ‭management‬ ‭of‬ ‭these‬ ‭interconnected‬ ‭conditions.‬ ‭Precision‬ ‭medicine,‬ ‭through‬
‭advancements‬‭in‬‭genomics,‬‭transcriptomics,‬‭and‬‭biomarker-driven‬‭therapies,‬‭allows‬‭for‬‭personalised‬
‭treatment‬‭approaches‬‭targeting‬‭inflammation,‬‭oxidative‬‭stress,‬‭and‬‭metabolic‬‭dysfunction‬‭(Marques‬
‭&‬ ‭Costa,‬ ‭2024).‬ ‭Future‬ ‭therapies‬ ‭may‬ ‭include‬ ‭anti-inflammatory‬ ‭biologics‬ ‭tailored‬ ‭to‬ ‭specific‬
‭patient‬ ‭profiles‬ ‭and‬ ‭targeted‬ ‭mitochondrial‬ ‭therapies‬ ‭to‬ ‭mitigate‬ ‭oxidative‬ ‭stress.‬ ‭AI-driven‬
‭diagnostics,‬ ‭including‬ ‭machine‬ ‭learning‬ ‭models‬ ‭that‬ ‭analyse‬ ‭vast‬ ‭datasets‬ ‭from‬ ‭electronic‬ ‭health‬
‭records,‬ ‭imaging,‬ ‭and‬ ‭biomarker‬ ‭panels,‬ ‭offer‬ ‭predictive‬ ‭capabilities‬ ‭for‬ ‭disease‬ ‭progression,‬
‭optimising‬ ‭treatment‬ ‭plans,‬ ‭and‬ ‭enhancing‬ ‭early‬ ‭screening‬ ‭for‬ ‭at-risk‬ ‭populations‬ ‭(R.‬ ‭C.‬ ‭Wang‬‭&‬
‭Wang,‬ ‭2023).‬‭AI-based‬‭tools‬‭are‬‭increasingly‬‭being‬‭used‬‭to‬‭detect‬‭COPD‬‭exacerbations,‬‭metabolic‬
‭dysregulation‬ ‭in‬ ‭T2D,‬ ‭and‬ ‭psychiatric‬ ‭symptom‬ ‭onset‬ ‭in‬ ‭preclinical‬ ‭stages.‬ ‭Microbiome-based‬
‭interventions,‬ ‭such‬ ‭as‬ ‭probiotics,‬ ‭prebiotics,‬ ‭and‬ ‭dietary‬ ‭modifications,‬ ‭have‬ ‭gained‬ ‭attention‬‭as‬‭a‬
‭potential‬ ‭strategy‬ ‭to‬ ‭mitigate‬ ‭systemic‬ ‭inflammation‬ ‭and‬ ‭improve‬ ‭metabolic‬ ‭and‬ ‭mental‬ ‭health‬
‭outcomes‬ ‭(Robertson,‬ ‭Centner‬ ‭&‬ ‭Siddharthan,‬ ‭2024).‬ ‭Additionally,‬ ‭the‬ ‭development‬ ‭of‬ ‭targeted‬
‭anti-inflammatory‬ ‭therapies,‬ ‭including‬ ‭IL-6‬ ‭and‬ ‭TNF-α‬ ‭inhibitors,‬ ‭and‬ ‭neuromodulatory‬
‭interventions,‬ ‭such‬ ‭as‬ ‭vagus‬ ‭nerve‬ ‭stimulation,‬ ‭presents‬ ‭promising‬ ‭avenues‬ ‭for‬ ‭managing‬ ‭chronic‬
‭inflammation and autonomic dysregulation (Liu & Wu, 2024).‬

‭While‬ ‭this‬ ‭review‬ ‭provides‬ ‭valuable‬ ‭insights‬ ‭into‬ ‭the‬ ‭interplay‬ ‭between‬ ‭respiratory,‬
‭metabolic,‬ ‭and‬ ‭psychiatric‬ ‭disorders,‬ ‭several‬ ‭limitations‬ ‭should‬ ‭be‬ ‭acknowledged.‬ ‭The‬ ‭included‬
‭literature‬ ‭varies‬ ‭widely‬ ‭in‬ ‭terms‬ ‭of‬ ‭study‬ ‭design,‬ ‭population‬ ‭demographics,‬ ‭and‬ ‭methodological‬
‭rigor,‬ ‭limiting‬ ‭direct‬ ‭comparisons‬ ‭across‬ ‭findings‬ ‭(Elendu‬‭et‬‭al.,‬‭2024).‬‭Most‬‭studies‬‭reviewed‬‭are‬
‭cross-sectional,‬ ‭making‬ ‭it‬ ‭difficult‬ ‭to‬ ‭determine‬ ‭causal‬ ‭relationships‬ ‭between‬ ‭systemic‬
‭inflammation,‬ ‭hypoxia,‬ ‭oxidative‬ ‭stress,‬ ‭and‬ ‭disease‬ ‭progression.‬ ‭Although‬ ‭precision‬ ‭medicine,‬
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‭AI-based‬ ‭diagnostics,‬ ‭and‬ ‭microbiome‬ ‭interventions‬ ‭show‬‭promise,‬‭more‬‭large-scale‬‭clinical‬‭trials‬
‭are‬ ‭needed‬ ‭to‬ ‭validate‬ ‭their‬ ‭long-term‬ ‭efficacy‬ ‭in‬ ‭managing‬ ‭COPD,‬ ‭T2D,‬ ‭and‬ ‭psychiatric‬
‭comorbidities‬ ‭(Johnson‬ ‭&‬ ‭Wei,‬ ‭2021).‬ ‭The‬ ‭impact‬ ‭of‬ ‭diet,‬ ‭exercise,‬ ‭air‬ ‭pollution,‬ ‭and‬
‭socioeconomic‬ ‭determinants‬ ‭on‬ ‭disease‬ ‭progression‬ ‭remains‬ ‭underexplored‬ ‭and‬ ‭should‬ ‭be‬
‭considered in future research.‬

‭8. Conclusion‬
‭The‬ ‭complex‬ ‭interplay‬ ‭of‬ ‭mental‬ ‭diseases,‬ ‭COPD,‬ ‭and‬ ‭T2D‬ ‭highlights‬ ‭the‬ ‭necessity‬ ‭for‬ ‭a‬

‭thorough,‬ ‭multidisciplinary‬ ‭strategy‬ ‭in‬ ‭patient‬ ‭management.‬ ‭These‬ ‭disorders‬ ‭are‬ ‭interrelated,‬
‭interacting‬ ‭through‬ ‭common‬ ‭pathophysiological‬ ‭pathways‬ ‭that‬ ‭exacerbate‬ ‭one‬ ‭another‬ ‭and‬
‭complicate‬ ‭illness‬ ‭treatment.‬ ‭Comprehending‬ ‭these‬ ‭linkages‬ ‭allows‬ ‭healthcare‬ ‭practitioners‬ ‭to‬
‭execute‬‭comprehensive,‬‭patient-focused‬‭therapy‬‭approaches‬‭that‬‭cater‬‭to‬‭both‬‭bodily‬‭and‬‭emotional‬
‭health requirements.‬

‭Early‬ ‭detection‬ ‭and‬ ‭treatment‬ ‭are‬ ‭essential‬ ‭in‬ ‭alleviating‬ ‭the‬ ‭detrimental‬ ‭impacts‬ ‭of‬ ‭these‬
‭comorbid‬ ‭disorders.‬ ‭Conducting‬ ‭regular‬ ‭screenings,‬ ‭including‬ ‭mental‬ ‭health‬ ‭support‬ ‭into‬ ‭chronic‬
‭illness‬ ‭care,‬ ‭and‬‭advocating‬‭for‬‭patient‬‭education‬‭can‬‭markedly‬‭improve‬‭treatment‬‭compliance‬‭and‬
‭overall‬ ‭health.‬ ‭The‬ ‭significance‬ ‭of‬ ‭social‬ ‭determinants‬ ‭of‬ ‭health‬ ‭must‬ ‭not‬ ‭be‬ ‭overlooked,‬ ‭since‬
‭economic,‬‭environmental,‬‭and‬‭psychological‬‭variables‬‭profoundly‬‭affect‬‭illness‬‭outcomes.‬‭Targeted‬
‭initiatives‬‭addressing‬‭these‬‭larger‬‭variables‬‭can‬‭mitigate‬‭healthcare‬‭inequities‬‭and‬‭enhance‬‭access‬‭to‬
‭comprehensive care.‬

‭Future‬‭research‬‭should‬‭persist‬‭in‬‭investigating‬‭novel‬‭treatment‬‭strategies,‬‭including‬‭precision‬
‭medicine,‬‭microbiome-centric‬‭remedies,‬‭and‬‭neuromodulation‬‭methodologies.‬‭The‬‭incorporation‬‭of‬
‭digital‬ ‭health‬ ‭technology,‬ ‭including‬ ‭telemedicine‬ ‭and‬ ‭wearable‬ ‭devices,‬ ‭presents‬ ‭significant‬
‭prospects‬ ‭for‬ ‭real-time‬ ‭illness‬ ‭surveillance‬ ‭and‬ ‭individualised‬ ‭treatment‬ ‭strategies.‬ ‭Additionally,‬
‭greater‬ ‭exploration‬ ‭of‬ ‭the‬ ‭gut-lung-brain‬ ‭axis‬‭and‬‭systemic‬‭inflammation‬‭may‬‭provide‬‭new‬‭targets‬
‭for therapeutic intervention.‬

‭Ultimately,‬ ‭effective‬ ‭management‬ ‭of‬ ‭COPD,‬ ‭T2D,‬ ‭and‬ ‭psychiatric‬ ‭disorders necessitates‬ ‭a‬
‭transition‬ ‭to‬ ‭proactive,‬ ‭multidisciplinary‬ ‭care.‬ ‭By‬ ‭promoting‬ ‭collaboration‬‭among‬‭pulmonologists,‬
‭endocrinologists,‬ ‭mental‬‭health‬‭experts,‬‭and‬‭primary‬‭care‬‭doctors,‬‭healthcare‬‭systems‬‭can‬‭optimise‬
‭patient‬ ‭outcomes‬‭and‬‭improve‬‭quality‬‭of‬‭life.‬‭An‬‭integrated,‬‭patient-centred‬‭treatment‬‭strategy‬‭that‬
‭incorporates‬ ‭both‬ ‭biological‬ ‭and‬ ‭psychological‬ ‭components‬ ‭will‬ ‭be‬ ‭essential‬ ‭in‬ ‭tackling‬ ‭the‬
‭increasing burden of these interconnected chronic illnesses.‬

‭Furthermore,‬ ‭increased‬ ‭focus‬ ‭should‬ ‭be‬ ‭directed‬ ‭to‬ ‭long-term‬ ‭illness‬ ‭prevention‬ ‭efforts,‬
‭encompassing‬ ‭public‬ ‭health‬ ‭initiatives,‬ ‭community-based‬ ‭support‬ ‭programs,‬ ‭and‬ ‭awareness‬
‭campaigns.‬ ‭Equipping‬ ‭patients‬ ‭with‬ ‭essential‬ ‭resources,‬ ‭skills,‬ ‭and‬ ‭information‬ ‭to‬ ‭manage‬ ‭their‬
‭illnesses‬ ‭proficiently‬ ‭can‬ ‭enable‬ ‭them‬ ‭to‬ ‭assume‬ ‭an‬ ‭active‬ ‭part‬ ‭in‬ ‭their‬ ‭health‬ ‭and‬ ‭well-being.‬
‭Augmenting‬ ‭caregiver‬ ‭support,‬ ‭advocating‬ ‭self-management‬ ‭techniques,‬ ‭and‬ ‭cultivating‬ ‭mental‬
‭health resilience can further enhance patient outcomes and quality of life.‬

‭With‬ ‭the‬ ‭global‬ ‭increase‬ ‭in‬ ‭these‬ ‭comorbid‬ ‭illnesses,‬ ‭healthcare‬ ‭systems‬ ‭must‬ ‭evolve‬ ‭by‬
‭including‬ ‭comprehensive‬ ‭care‬‭models‬‭that‬‭emphasise‬‭both‬‭prevention‬‭and‬‭treatment.‬‭The‬‭future‬‭of‬
‭chronic‬ ‭illness‬ ‭treatment‬ ‭depends‬ ‭on‬ ‭integrating‬ ‭physical‬ ‭and‬ ‭mental‬ ‭health‬ ‭care,‬ ‭assuring‬
‭comprehensive attention to a patient's well-being through new, evidence-based approaches.‬
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