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Background: The role of primary healthcare is pivotal in the management of the surge of dementia prevalence particularly in low-resource areas. In this study, two telehealth-based memory clinics in primary healthcare operating within the frames of the INTegRated InterveNtion of pSychogerIatric Care (INTRINSIC) are presented.

Methods: The first clinic, which is led by a general practitioner, operates at a primary healthcare center in a semi-mountainous area and closely collaborates with the geriatric psychiatry outpatient clinic of the Patras University General Hospital via a telehealth medicine platform. The second clinic is embedded at the General Hospital Center for Interconnected Psychiatric Support on the island of Syros, is led by registered nurses, and is interconnected with the geriatric psychiatry unit at the Eginition University Hospital in Athens.

Results: Both memory clinics are in their infancy. At the general practitioner-led memory clinic, 13 beneficiaries were assessed and treated during the first 6 months of its operation. Cognitive decline and depressive and/or anxiety symptoms were detected in 10 and eight individuals, respectively. In 9 of the 27 beneficiaries of the registered nurse-led memory clinic, either mild cognitive impairment or dementia was diagnosed, while affective and/or anxiety symptoms were detected in almost all of them. Of note, only 14 beneficiaries of both clinics had received a diagnosis of a mental or neurocognitive disorder prior to their assessment at the memory clinics.

Conclusion: Developing memory clinics in primary healthcare may be a pragmatic strategy to improve access of older adults living in low-resource areas to cognitive healthcare services.
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Introduction

As the global population ages, the incidence of neurocognitive disorders, including dementia, is increasing (GBD 2019 Dementia Forecasting Collaborators, 2022). According to the World Health Organization, by 2030, one in six people will be over 60 years old, resulting in more than 1.4 billion older adults worldwide (World Health Organization, 2017). Dementia, affecting over 55 million people worldwide, is the seventh leading cause of death (Shin, 2022), while Alzheimer’s disease, the most common cause of dementia, results in 36.3 million years lived with disability and is among the 25 leading causes of years lived with disability globally (Ferrari et al., 2023). The majority of people affected by dementia reside in middle- and low-income countries, and over 60% of those with dementia reside in regions with limited access to healthcare and social services, posing significant challenges to healthcare systems (Prince et al., 2015; Panagiotopoulos and Kaliampakos, 2019). By 2030, an estimated 40 million additional healthcare and social workers will be needed globally to manage dementia (UNDP, 2017).

The role of primary healthcare is pivotal in managing the surge of dementia cases across the globe. Dementia healthcare services are predominantly available in secondary and tertiary care settings in metropolitan areas, leaving older adults in low-resource areas, including islands, without access to essential mental and cognitive healthcare (Lahana et al., 2011; Arsenault-Lapierre et al., 2023; Kalaria et al., 2024). Of note, remoteness and insularity are negatively correlated with the availability of healthcare for older adults and educational services (Panagiotopoulos and Kaliampakos, 2019). This lack of healthcare access places additional strain on secondary and tertiary healthcare facilities (Alexopoulos et al., 2020). Primary healthcare has the potential to play a fundamental role in the timely and accurate diagnosis of dementia and in providing post-diagnostic care (Thompson et al., 2023). Training and supporting primary healthcare professionals in dementia care are crucial for meeting the needs of older individuals with neurocognitive disorders residing in low-resource settings (Krause et al., 2022). Telehealth may facilitate the integration of memory clinic services into primary healthcare in such settings (Sorinmade et al., 2020; AbdulRahman et al., 2022).

The INTegRated InterveNtion of pSychogerIatric Care (INTRINSIC) services are telehealth-based mental and cognitive health services for older adults provided at primary healthcare centers in low-resource settings in Greece. They were founded in 2022 according to a governmental plan for improving mental healthcare for people living in remote areas (Politis et al., 2023). Consisting of a network of collaborating primary healthcare centers and geriatric psychiatry units of university hospitals, the INTRINSIC services facilitate early detection, monitoring, and management of age-related brain diseases among older adults in such areas. Multiprofessional, psychogeriatric teams formed at primary healthcare centers in remote areas consisted of three to four healthcare professionals with a special interest and skills in geriatric mental health. Utilizing a digital platform, INTRINSIC offers training, support, and service development for medical and non-medical primary healthcare professionals. The INTRINSIC services are structured around six key pillars (Politis et al., 2023), i.e., (i) a digital platform, (ii) a comprehensive surveillance system for cognitive, behavioral, and mental health risk factors in older adults, (iii) auditory and vision assessments, performed by primary healthcare professionals trained by sensory therapists, (iv) pharmacological and psychosocial support, (v) a pragmatic psychotherapeutic intervention based on modified problem adaptation therapy (M-PATH; Kanellopoulos et al., 2020), and (vi) community involvement in designing and adjusting the services to local community needs.

Building on the INTRINSIC services and locally available resources and following a bottom-up approach, two pilot models of primary healthcare-based memory clinics have been developed in low-resource settings, i.e., a general practitioner (GP)-led memory clinic (GPMemo) and a registered nurse-led one (RNMemo; World Health Organization and Wonca Working Party on Mental Health, 2008). This brief research report aims to provide an overview of the diagnostic and therapeutic procedures of each clinic and describe the clinical characteristics of their beneficiaries in the first 6 months of the operation of the two clinics.



Methods


General practitioner-led memory clinic model (GPMemo)

The GPMemo is implemented at the Primary Healthcare Center of Erymanthia, located in a semi-mountainous area in Western Greece, which serves a population of 2,896 people aged 60 or older. The clinic is coordinated by a GP who has completed the INTRINSIC online educational program for providing essential mental and cognitive health services for older adults in primary healthcare settings. This memory clinic collaborates closely with the geriatric psychiatry unit of the Patras University General Hospital.

The beneficiaries of the GPMemo are individuals aged 60 and over who are referred to it due to cognitive complaints by primary healthcare professionals in the area. The diagnostic workup aims at clarifying if cognitive impairment is present, detecting its cause, initiating the necessary therapeutic interventions, and providing post-diagnostic care and follow-up assessments, so that there is rarely a need for referral to the memory clinic of the regional university hospital. Special attention is paid to the management of risk factors of cognitive decline such as sleep disturbances, diabetes mellitus, hypertension, dyslipidemia, cardiovascular disease, falls, and hearing difficulties. Additionally, emphasis is placed on reducing and ideally ceasing the use of benzodiazepine, alcohol consumption, and smoking (Livingston et al., 2020).

The workup takes place within two visits to the memory clinic. During the first visit, the GP collects a complete medical, neurological, psychiatric, and pharmaceutical history, including dosage and start date of medicines, a history of any prior mental and/or neurological disorders, and demographic data (age, education, marital status, occupation, etc.). A full clinical examination is performed, including vital signs, ECG, and a neurological assessment for signs of parkinsonism, coordination difficulties, motor issues, and eye movement control. Available, recent blood test results are reviewed, including thyroid hormones, folic acid, vitamin B12, liver enzymes (SGOT and SGPT), renal function (Cr, urea, and eGFR), and electrolytes. If no recent laboratory test results are available or if tests need to be repeated, they are prescribed by the GP. If recent brain imaging (CT or MRI) is not available, it is prescribed and special attention is paid to the presence of white matter lesions (Fazekas score) and middle temporal lobe atrophy (Scheltens score; Wahlund, 2016). The flexible neuropsychiatric assessment includes the Mini-Cog (Fage et al., 2021), the 2-item Generalized Anxiety Disorder (GAD-2) questionnaire (Sapra et al., 2020), and the Patient Health Questionnaire-2 (PHQ-2; Suhr and Angers, 2019) from the INTRINSIC diagnostic program. It also incorporates the Mini-Mental State Examination (MMSE; Kourtesis et al., 2020) and/or the Montreal Cognitive Assessment (MoCA; Poptsi et al., 2019; Dautzenberg et al., 2021), the Frontal Assessment Battery (FAB; Slachevsky et al., 2004), the Word Finding Disorder Test (WoFi; Georgiou et al., 2023), and the 15-item Geriatric Depression Scale-15 (GDS-15; Fountoulakis et al., 1999). The GP completes the Neuropsychiatric Inventory (NPI; Politis et al., 2004) and the Bristol Activities of Daily Living Scale (BADLS), using information from the care partner of the beneficiary. After the first visit, the GP consults the geriatric psychiatrist via HERMES videoconferencing to establish a clinical diagnosis according to the DSM-5 diagnostic criteria (Sachdev et al., 2014) and develop an appropriate management and treatment plan. If extensive neuropsychological or specific laboratory or imaging evaluation is necessary, or hospitalization is inevitable for instance due to exacerbation of neuropsychiatric symptoms, the beneficiary is referred to the relevant department of the Patras University Hospital by a psychiatrist of the geriatric psychiatry unit interconnected with the GPMemo, so that diagnostic and care continuity is safeguarded.

The second visit encompasses the discussion of the results of the neuropsychiatric assessment under consideration of the clinical examination, brain imaging, and blood test findings and the development of a treatment plan in line with the principles of evidence-based medicine and beneficiary’s and care partner’s values (Alexopoulos et al., 2024). Treatment strategies include pharmacological interventions, such as treatment with cholinesterase inhibitors, memantine, antidepressants, melatonin, and low-dosed atypical antipsychotics, if other strategies have proven unsuccessful, as well as the management of conditions such as diabetes, dyslipidemia, and hypertension. Individualized non-pharmacological recommendations mainly pertain to an increase in physical activity, cognitive stimulation, and social empowerment. In addition, personalized counseling is provided to care partners and family members of people with neurocognitive disorders. Beneficiaries receive a detailed medical note with the findings of the neuropsychiatric assessment, the established diagnosis, and the treatment plan.



Registered nurse-led memory clinic model (RNMemo)

The Center for Interconnected Psychiatric Support (CIPSY) is based at the General Hospital of Syros, part of the Cyclades island group in the Aegean Sea. In Syros, there are 6,642 residents aged 60 years or older. The CIPSY memory clinic is run by three registered nurses (RNMemo) and focuses on the assessment, treatment, and monitoring of older adults’ cognitive health. CIPSY collaborates with the geriatric psychiatry unit of the 1st Department of Psychiatry of the National and Kapodistrian University of Athens, which is based at the Eginition University Hospital.

Individuals expressing concerns regarding their cognitive health are informed about the RNMemo and are referred to the INTRINSIC services. Demographic data (age, occupation, education, and marital status), as well as data related to medical history, including prior mental and/or neurological disorders and current medication, are collected. The cognitive assessment relies on the Mini-Cog (Fage et al., 2021) and the Montreal Cognitive Assessment (MoCA), while the presence of depressive and anxiety symptoms is determined with the PHQ-2, the GDS-15, and the Beck Anxiety Inventory (BAI). If necessary, additional information is obtained from care partners using the Neuropsychiatric Inventory (NPI).

At the end of the diagnostic workup, RNMemo healthcare professionals discuss the findings with a geriatric psychiatrist via HERMES videoconferencing to determine whether imaging/laboratory tests are required, to establish the clinical diagnosis according to the DSM-5 diagnostic criteria and develop an appropriate treatment plan, if necessary. The geriatric psychiatrist discusses the findings and the recommended treatment plan with the beneficiary and their care partner via teleconferencing through the digital platform of the INTRINSIC services, ensuring that the adherence of the beneficiary to the plan is safeguarded. In case further assessments or admission to the hospital are necessary, the service user is referred to the relevant sections of the General Hospital of Syros and/or health services of the University of Athens by a psychiatrist of the geriatric psychiatry unit of the Eginition Hospital. In addition to pharmacotherapy, at the RNMemo, the following individual or group non-pharmacological interventions for both people with neurocognitive disorders and their care partners are offered.

i. The Memory Empowerment Groups aim at enhancing cognitive functions through activities such as speech exercises, card games, and social interaction.

ii. Problem Adaptation Therapy (PATH) focuses on the patients’ ecosystem (i.e., the beneficiary, the care partner, and the home environment). The PATH aims at reducing depressive symptoms in older adults with or without minor neurocognitive disorders and their care partners by shifting the balance of positive–negative emotions in favor of the former ones and facilitating problem-solving and adaptive functioning. Each PATH session lasts approximately 50 min and is conducted by trained nurses, and monthly supervised by PATH experts.

iii. Care partner training includes seminars to educate and support care partners and families of people with dementia about the management of dementia symptoms and legal issues.

iv. Community memory screening initiatives provide free, brief cognitive screenings for older individuals aged 65 years and above. These screenings take place on the islands of Syros, Andros, and Tinos in the Aegean Sea, where the INTRINSIC services are available.



Ethical considerations

The diagnostic and treatment protocols of both memory clinics adhere to the principles of the sixth revision of the Declaration of Helsinki and received approval from the Bioethics and Research Ethics Committee of the Eginition Hospital of the University of the National and Kapodistrian University of Athens (1,036/31/12/2021, ΑΔΑ 6ΘΞ146Ψ8Ν2-1ΗΙ). Written informed consent was obtained from all beneficiaries or their authorized representatives before being enrolled in INTRINSIC.




Results


General practitioner-led memory clinic model

At the GPMemo, 13 people with cognitive complaints were assessed in the first 6 months of its operation. Their demographic and clinical data are presented in Table 1. In terms of comorbidities, nine beneficiaries had three comorbidities, while two individuals had two. The review of the medicines of beneficiaries unveiled 11 cases of polypharmacy, while four people reported falls and four experienced insomnia. Regarding substance use, four regularly consumed alcohol, and three smoked. Hearing loss was reported by 11 individuals. Prior to referral to the memory clinic, only two beneficiaries had received the diagnosis of a mental or neurocognitive disorder, and five had undergone brain imaging. Individuals without brain imaging were referred for a brain CT scan. Performance was abnormal on at least one cognitive screening test in 10 users of the service, while frontal lobe dysfunction was detected in seven beneficiaries (Table 2). Depressive and anxiety symptoms were detected in six and three beneficiaries, respectively.



TABLE 1 Demographic characteristics and somatic disorders of the beneficiaries of the two memory clinics operating in primary healthcare settings in Greece.
[image: Table1]



TABLE 2 Clinical characteristics of beneficiaries of the two memory clinics operating in primary healthcare settings in Greece.
[image: Table2]

Five individuals were diagnosed with dementia due to Alzheimer’s disease with vascular changes, three with mild cognitive impairment (MCI), and two of whom were very close to the threshold of dementia. Six individuals received pharmacological treatment for dementia with donepezil, except for one beneficiary in whom memantine was initiated due to contraindications for cholinesterase inhibitors. In addition, in two beneficiaries, treatment for sleep disturbances with melatonin and/or quetiapine was initiated. Two individuals were diagnosed with depression and prescribed citalopram, while one person with anxiety was prescribed trazodone. Individualized counseling focused on increasing physical activity and social empowerment was provided for five cases.



Nurse-led memory clinic model

At the RNMemo, 27 individuals were assessed and treated in the first 6 months of the operation of the clinic. Among the beneficiaries, eight had three comorbidities, while nine had four comorbidities (Table 1). Interestingly, 13 beneficiaries had been diagnosed with a neuropsychiatric disease prior to their assessment at the RNMemo, i.e., two were diagnosed with an anxiety disorder, six with depression, and eight with mild cognitive impairment. Notably, only six individuals had previously undergone brain imaging. In nine individuals, polypharmacy was detected, 11 reported falls, and 11 had sleep problems. One individual regularly consumed alcohol, and four smoked. Hearing loss was reported in 13 cases. The performance of 20 service users on a neuropsychological assessment tool was abnormal (Table 2). In addition, depressive symptoms were detected in 11 beneficiaries, while five participants screened positive for anxiety disorder on GAD-2 and 14 on BAI (Table 2).

The diagnosis of MCI was established in eight individuals and dementia due to Alzheimer’s disease in one person. In 15 beneficiaries, the diagnosis of mixed anxiety and depression disorder was established. Moreover, 12 people were diagnosed with dysthymia, three with depression, and one individual with alcohol misuse. Pharmacological treatment for dementia was initiated in one case; in four individuals, treatment with antidepressants was started, and melatonin was prescribed for two beneficiaries. In addition, the PATH was recommended to 19 service users who consented to the initiation of psychotherapy.




Discussion

Despite the surge in dementia prevalence, only one in 10 people with dementia residing in low-income countries receive a diagnosis and have access to treatment and post-diagnostic care (World Health Organization, 2022). Even in the Western world, in low-resource settings, access to quality cognitive health and social care services for older individuals is limited or non-existent (Drew, 2018). To address this gap through the lens of equity, the delivery of services for older individuals with dementia in primary healthcare settings has been advocated as a realistic strategy with universal applicability (Mattap et al., 2022). In this study, the diagnostic and treatment protocols of two different memory clinics, operating in primary healthcare settings, are depicted. One is run by a GP at a primary healthcare center in a semi-mountainous area, while the staff of the other does not include medical healthcare professionals. The latter memory clinic is based on a peripheral general hospital de facto operating as a primary healthcare center as well. The diagnostic workup at both clinics covers assessments of cognitive function and neuropsychiatric symptoms (e.g., depression and anxiety). At the GPMemo, performance on activities of daily living is also assessed. Brief instruments were chosen for assessing different symptoms related to neurocognitive disorders, taking into account the difficult balance in primary healthcare between available resources and patient load. Additionally, the time feasibility of the diagnostic workup for cognitive complaints is vital for both the clinician and the examinee during the diagnostic evaluation process in such settings (Georgiou et al., 2022). If memory clinics in primary healthcare are adjusted to this difficult balance, they offer a pragmatic model to address inequities in cognitive healthcare for older individuals (Sen et al., 2022). The data that are reported here provide the first evidence of the feasibility of such models.

Even though the presented memory clinics are still in their infancy, and no accurate conclusions can be drawn, trends of differences between their beneficiaries were observed, which should be treated with caution. For instance, there is a trend of higher prevalence of dementia in beneficiaries of the GPMemo compared to the RNMemo, while the frequency of depressive symptoms does not seem to differ between the two clinics. Of note, a large proportion of the beneficiaries of the RNMemo were diagnosed with depressive and/or anxiety symptoms, i.e., dysthymia or mixed anxiety and depression disorders, while such symptoms were less common in the beneficiaries of the GPMemo. The factors shaping the detected trends warrant investigation in cohorts of adequate sample size. It may be hypothesized that the professional identities of the memory clinic staff (e.g., less reluctance of older individuals residing in low-resource settings to report anxiety and/or depressive symptoms to non-medical healthcare professionals), the characteristics of the local communities (for instance, the RNMemo is located in a more urbanized environment where awareness activities in the community about dementia take place at least once per year, while Erymanthia is a purely rural area, where communities are more dispersed), and the numbers of private neurological and/or psychiatric practices operating in the areas of the memory clinics may be among the factors that have contributed to the detected trends.

The implementation of these two models of memory clinics in primary healthcare settings relies on primary healthcare professionals, such as GPs and nurses, who lacked previous experience in psychogeriatric care before their involvement in the INTRINSIC services. Interestingly, GPs’ contribution to dementia care is still limited, except for the care of people in advanced stages of dementia (Balsinha et al., 2021), and it is criticized for being ineffective and inconsistent (Wangler and Jansky, 2020). In addition, many medical healthcare professionals in primary care face challenges and difficulties with regard to (early) identification of dementia and consistent dementia symptom management, primarily due to limited competence in providing geriatric mental and cognitive care (Lehmann et al., 2018). In INTRINSIC, primary healthcare medical and non-medical professionals attend a series of eight, 1-h, case-based, clinical practice-oriented online seminars delivered by geriatric psychiatrists, experienced GPs, and neuroradiologists, prior to their active involvement in the services. The seminars and other educational materials are available free on the INTRINSIC platform for all professionals of the INTRINSIC services. This pragmatic educational program in combination with the consistent support provided by geriatric psychiatrists via teleconferencing has strengthened the competence of the primary healthcare professionals running the two memory clinics in caring for the cognitive health of older individuals.

Memory clinics in primary healthcare interconnected with tertiary services through telehealth may have the potential for broad application in low-resource settings across the globe. Telehealth is a crucial component of such memory clinics since it facilitates collaboration and communication between dementia specialists, primary healthcare professionals, and beneficiaries and enables the overcoming of geographical barriers. Furthermore, the use of telehealth in these clinics ensures that comorbidities and frailty do not hinder service implementation (Kim, 2017; Gould and Hantke, 2020; Airola, 2021; Elbaz et al., 2021; Goodarzi et al., 2023).

Memory clinics in primary health may be conceived as “one-stop-shop” approach to the management of risk factors for cognitive decline as well as to the diagnosis and treatment of neurocognitive disorders. They are de facto multidiagnostic facilities speeding up not only the process of meeting the needs for timely diagnosis and post-diagnostic care of older individuals with dementia but also of managing risk factors for cognitive decline. The pivotal role of primary healthcare professionals in such clinics enables a “one-stop-shop” approach to the management of diseases such as diabetes mellitus, hypertension, dyslipidemia, depression, alcohol misuse/addiction, or conditions such as physical inactivity and obesity, which are well-established risk factors for cognitive decline and dementia. Of note, such services are not expected to be facilities where the emerging disease-modifying treatments for early Alzheimer’s disease will be available, taking into account the high costs of the new agents, the lack of access to biomarkers at low-resource settings, and the demanding monitoring requirements for treatment with these agents (Adewale et al., 2023; Cummings et al., 2023). Nevertheless, at memory clinics in primary healthcare, individuals potentially eligible for such therapies (treatment candidates) can be identified and referred to the centers where such therapies are offered. The strengthening of the competence of primary healthcare professionals to identify people at early stages of Alzheimer’s disease is a pivotal step of paramount importance for primary healthcare-based memory clinics to serve in this capacity. It is noteworthy that there are several barriers to implementing memory clinic services in primary healthcare. For instance, the engagement of primary healthcare professionals in such services pertains to increased work pressure and may subsequently lead to a decrease in motivation. In addition, the continuity of operation of memory clinic services in primary healthcare may be endangered by changes in the primary healthcare center workforce.

The present brief report has several limitations. First, the small numbers of beneficiaries undermine the drawing of accurate conclusions and the comparison of the two memory clinic models in primary healthcare that are described here. Second, the unique characteristics of insular areas might limit the generalizability of the findings to other low-resource communities (Nicolini and Perrin, 2021). Furthermore, comprehensive data on the outcomes of the operation of the presented memory clinics (e.g., beneficiaries’ satisfaction, economic cost, collaboration between healthcare professionals of the primary healthcare centers, and data on interventions) are still being collected. Therefore, additional data are needed to provide further evidence of the acceptability and feasibility of memory clinic services operating in primary healthcare settings.



Conclusion

The memory clinics that have been developed within the INTRINSIC services in primary healthcare facilities in low-resource settings in Greece rely on telehealth-underpinned interconnections with tertiary services, as well as on a concise, case-based educational program strengthening the competence of primary healthcare professionals to diagnose and manage cognitive decline. The preliminary findings regarding the GPMemo and the RNMemo that are here reported indicate that these models could be applicable to other low-resource primary healthcare settings as well and improve access to essential cognitive health services for older individuals. They reflect a pilot voyage of discovery and experiences that are clearly valuable for all stakeholders advocating and working on the development of memory services embedded in primary healthcare.
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