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Abstract

:

This study aimed to identify relevant topics for the development of an efficient eHealth service for elderly people with balance disorders and risk of falling, based on input from physicians providing healthcare to this patient group. In the quantitative part of the study, an open multiple-choice questionnaire was made available on the website of the Portuguese General Medical Council to assess the satisfaction with electronic medical records regarding clinical data available, the time needed to retrieve data and the usefulness of the data. Of the 118 participants, 55% were dissatisfied/very dissatisfied with data availability and 61% with the time spent to access and update data related to the focused patient group. Despite this negative experience, 76% considered future e-Health solutions as pertinent/very pertinent. Subsequently, these findings were further explored with eight semi-structured interviews. The physicians confirmed the reported dissatisfactions and pointed out the lack of comprehensive data and system interoperability as serious problems, causing inefficient health services with an overlap of emergency visits and uncoordinated diagnostics and treatment. In addition, they discussed the importance of camera and audio monitoring to add significant value. Our results indicate considerable potential for e-Health solutions, but substantial improvements are crucial to achieving such future solutions.
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1. Introduction


1.1. The Burden of an Ageing Population: Portugal and the World


As is observed in other health systems [1,2,3,4,5,6,7], Portugal’s increasing life expectancy in recent decades has not been followed by an increase in healthy life years [4,6]. The prevalence of chronic diseases, comorbidities, disabilities and falls have increased with aging [1,2,3,4,5,6,7]. In fact, there are many causes for elderly people’s falls to happen, including age, environmental factors, inappropriate clothing and shoes, risky behavior, medications, and balance disorders [1,7,8,9].



Elderly falls represent an important public health problem, being the main cause of accidental death in the population over 65 years of age [1,8,9,10]. Although Portugal has one of the lowest rates of fall-related mortality in the elderly population of the Western European region, this issue has received attention from the Portuguese government [11].



The burden of aging with balance disorders and falls, and the insufficient access to healthcare data by health professionals, have led to additional medical visits, overdiagnosis, repeated diagnostic tests and multiple prescriptions [12,13,14,15]. This misuse of healthcare provision is costlier and unsustainable for the current healthcare provision model and considered unsuitable for responding to elderly population demand [4,12,13,14,15]. In order to relieve this pressure, new strategies have been recommended, including person-centered health systems and the utilization of devices and systems supported by Information Systems and Technologies (IST) [2,5,16] (Figure 1).



These healthcare solutions have revealed the potential to provide quality health services with complete, interoperable data in near real-time [17,18,19,20], and eHealth services with the engagement of patients and families for self and remote management of chronic conditions and prevention of risky behaviors [2,20,21,22]. Indeed, many researchers have studied the potential of digital sensors to identify early balance deficit and identify fallers among elderly people, improving the data quality of clinical tests and functional scales as the Timed Up and Go Test (TUGT) and the Berg Balance Scale [23,24,25,26,27,28,29]. Other researchers have evaluated the benefits of eHealth devices in balance training, reducing the risk of falling [29,30,31]. The eHealth services seem to have the potential to be a complementary method for preventive monitoring of falls, telerehabilitation, and monitoring of effective rehabilitation for elderly with balance disorder and risk of falling [23,24,25,26,27,28,29,30,31], aligned with the eHealth definition: “an emerging field in the intersection of medical informatics, public health and business, referring to health services and information delivered or enhanced through the Internet and related technologies. In a broader sense, the term characterizes not only a technical development, but also a state-of-mind, a way of thinking, an attitude, and a commitment for networked, global thinking, to improve health care locally, regionally, and worldwide by using information and communication technology” [32]. However, there are still constraints to be overcome: technological obsolescence; unsuitable technological devices; regulation, standardization, auditing, inspection and quality control; lack of interoperability; health professional resistance; low organizational capability for new ways of working and organization; shortage of digital training [33,34,35,36,37,38]. In Europe, both the skill development in old age and the aging of younger generations of technology users have led to a growing number of elderly people able to use health and care services online, although to a lesser extent in Portugal [39].




1.2. Portugal and the Strategies Supported by IST


To build up a shared ecosystem of health information, the Portuguese Ministry of Health created an Electronic Health Record (EHR) called “Sclínico,” which is unfortunately not yet available in all health units of the Portuguese National Health Service (NHS) [40]. More recently, another digital service was made available on the NHS’ digital platform to allow the sharing of clinical information between all levels of health care and to promote the interaction between the citizen and the family health unit [40]. In addition, the Portuguese elderly people can use the current telephone and digital service of the NHS Call Center, known as “SNS 24,” which is responsible for the triage of first-level emergencies and guiding the population about health problems [40]. Another NHS telephone service, known as Senior Proximity Project, was implemented to identify the risks and needs of elderly people to reduce morbidity and promote more autonomy and health literacy [41]. Several public health units have provided retinal examination by teleradiology, teleconsultation, telediagnostic-telepathology, telemonitoring of cardiac and pulmonary diseases and telerehabilitation of osteoarticular disease of shoulder and knee [40]. Additionally, the electronic prescription system and the treatment guide for the user have allowed patients, including elderly people with chronic diseases, to obtain their medication without ever going to a health care unit [40].



However, in recent reviews [23,24,25,26,27,28,29,30,31], it was pointed out that the clinical applicability of eHealth devices and services in screening, assessing and treating elderly people with balance disorders and the risk of falling in Portugal is still unknown. Therefore, we aim at studying how to obtain an efficient eHealth service for the provision of care for elderly people with balance disorders and the risk of falling.



The purposes of this explanatory sequential mixed methods approach [42] were: (a) to identify and understand how to overcome the medical difficulties about availability of clinical data in the electronic medical record (EMR) relatively to the context of healthcare provision for elderly with balance disorders and risk of falling; (b) to know and understand the medical relevance about eHealth services to support health care for elderly people with balance disorders and risk of falls; (c) to understand how to develop an efficient eHealth service to support health care for elderly people with balance disorders and risk of falls.



The increasing interest of elderly people in medical digital devices and the eHealth potential to enhance health promotion and physician–patient interaction to mitigate care access inequities and to allow remote management of balance disorders and risk of falling are opportunities that should be further explored for active and healthy aging [29]. This could be viewed as an opportunity to mitigate the aging pressure in the health systems.





2. Materials and Methods


2.1. Study Design


From June to August 2019, the authors performed a quantitative observational descriptive study [42] to identify the difficulties about clinical data and the relevance of eHealth (Figure 2).



This first phase aimed at responding to the following specific research questions: “Do physicians have difficulties accessing current clinical data in EMR relatively to the context of healthcare provision for elderly with balance disorders and risk of falling?”; “In this context, what is the medical satisfaction level with the use (e.g., time spent to access and fill in clinical data) and quality (e.g., availability of sufficient and understandable clinical data) of the current clinical data in the electronic medical record (EMR)?”, and “Could eHealth services be relevant to improve healthcare?”.



From December 2019 to April 2020, a qualitative exploratory and descriptive phenomenological study [42] was performed to understand the quantitative results and how to obtain an efficient eHealth service to support health care for elderly people with balance disorders and risk of falls. This second phase explored the following research questions: “What are the medical difficulties related with current clinical data in the context of health care provision for elderly with balance disorders and risk of falling?”; “What strategies can be implemented to improve clinical data?”; “What do you think about the contribution of eHealth?”; “How can an eHealth service be suitable? What are the necessary strategies? What difficulties must be overcome?”.




2.2. Materials


The questionnaire, entitled “Health contribution to the provision of health care for the elderly at risk of falling due to balance disorders” (in the original: “A contribuição do eHealth na prestação de cuidados de saúde ao idoso com risco de queda por distúrbios do equilíbrio”) was developed with 18 multiple choice questions [42]. It included socio-demographic data of the participants, availability of data in the EMR and relevance of eHealth in the context of health care for the elderly with balance disorder and risk of falling. Except for the demographic questions, alternative responses on quantity, frequency and evaluation were used, and a non-response (“Do not know/Do not answer”) was provided [42] (see Table A1). The usability, technical functionality and time to complete the questionnaire were tested. The access link was available through the website of the Portuguese General Medical Council (Ordem dos Médicos de Portugal), the entity that regulates medical practice in Portugal (https://ordemdosmedicos.pt/inquerito-a-contribuicao-do-ehealth-na-prestacao-de-cuidados-de-saude-ao-idoso/ (accessed on 25 June 2019)). The information regarding this open survey was provided online. The eligible participants were specialist physicians who provide healthcare in Portugal for the elderly with balance disorders and risk of falling, including family physicians, internal medicine physicians, physical medicine and rehabilitation (PMR) physicians, neurologists, otolaryngologists and physicians with competence in Geriatrics. For the advertisement of the study and disclosure of the access link of the questionnaire, the authors requested, via email, the collaboration of the Portuguese Society of Physical Medicine and Rehabilitation, Portuguese Association of General and Family Medicine, Portuguese Society of Internal Medicine, Center for Geriatric Studies of the Portuguese Society of Internal Medicine, Portuguese Society of Otorhinolaryngology and Portuguese Otoneurology Association. The Portuguese Society of Neurology was also contacted through this institution’s website. The questionnaire was distributed online using the survey software SurveyMonkey® [43]. Each question was made available in turn, with the possibility of returning to the previous questions. All questions had one mandatory answer [44]. During the study time, the IP address of the participants was used to eliminate potential duplicate responses from the same user [44].



Regarding the qualitative study, the same interviewer (one of the authors) conducted individual semi-structured interviews [42]. Four primary thematic categories were discussed: current clinical data in the context of health provision for elderly with balance disorders and risk of falling (i.e., understanding of quantitative results), interventions to improve the clinical data, understanding of eHealth relevance pointed out by physicians in the quantitative research, and strategies to improve the use of eHealth services (see Table A2). The sampling was intentional [42], with a purposeful search for physicians with: (a) healthcare provision for elderly with balance disorders and risk of falling; (b) coordination function in health units and; (c) easy access by the interviewer. The potential interviewees were invited by the interviewer, in person or via telephone, to participate in the study. The participant number was defined after saturation or redundancy of responses; that is, the sampling process was completed when no new information emerged from the new interviews [42]. Respecting the anonymous participation of the quantitative study, the interviewer did not ask if the interviewee had participated in the previous study.




2.3. Data Analysis


Firstly, to determine the quantitative frequency tables [42], a descriptive and exploratory statistics of the data from the questionnaires were performed. The software IBM SPSS Statistics version 26 (IBM Corporation, Armonk, NY, USA) was used [45]. Secondly, a descriptive analysis of demographic data [42] of interviewed was performed. All the interviews were manually coded and transcribed by the interviewer, allowing content analysis of interviews [42]. For a better comprehension of the quotes, the authors entered words in round brackets.




2.4. Ethical Considerations


The survey’s aim was clearly identified in both the website of the Portuguese General Medical Council and on the SurveyMonkey® link [SURVEY PREVIEW MODE] A contribuição do eHealth na prestação de cuidados de saúde ao idoso com risco de queda por distúrbios do equilíbrio Survey (surveymonkey.com, accessed on 25 June 2019). The physicians could voluntarily participate and leave the study until the submission of the questionnaire. The information of the quantitative study was treated confidentially and anonymously by using respondent e-mails confidentiality and anonymous responses features of the software SurveyMonkey® [43].



Regarding the interviews, the participants signed a consent form and received a copy of this and information about the study. They could leave the study until one month after the interview’s date. The audio recording was authorized by the participants. To guarantee confidentiality, all interviews were manually coded. The transcriptions omitted information to avoid identifying respondents. All data were kept anonymous [42]. The information from the questionnaires and interviews and the audio records were kept in a safe place (external disk with access code) within the period provided by the Portuguese law [46], always safeguarding the confidentiality of the information obtained.





3. Results


3.1. First Phase: Quantitative Research


The online questionnaire had a total of 118 responses. This represents 1% of the total universe of 12,214 [47] family physicians, internal medicine physicians, PMR physicians, neurologists and otolaryngologists registered in Portugal (Table 1).



There was no duplicate response found with the same IP address. A relevant proportion of the respondent activity was directed to provide care to elderly people in the context studied. About the elderly people observed by physicians, 19% of the participants said that their monthly appointment time was more than 50% occupied with elderly patients with balance disorders, while 9% of physicians had their monthly appointment time more than 50% occupied with elderly patients with complaints related to consequent falls. A total of 86% of the physicians recognized the relevance of data about the previous provision of health care to the elderly with balance disorders and risk of falling. However, A total of 43% of all physicians responded that they need to access data from previous care consultations for elderly patients with balance disorder and risk of falling in more than half of cases. The majority of the participants (84%) had access to this information through the hospital or health center electronic medical record. Most respondents (60%) reported that more than half of the medical consultation time had been spent on IST-related activities. Moreover, 50% of participants were dissatisfied or very dissatisfied with the use of IST (e.g., usefulness, quality) in the context of balance disorders and the risk of falling in the elderly.



3.1.1. Socio-Demographic Participant Data


Most of the participants were female, accounting for 72 responses (61%). Younger physicians adhered more to the study: most participants (74%) had 50 years old or less. Although 64% of the eligible physicians were over 50 years old (7787 out of 12,214), the participants over 50 years old represented only 26% (31 out of 118) of the responses.



About 39% of the participants were specialists in Internal Medicine, 38% in Otolaryngology, 15% were family physicians, 4% PMR physicians, and 3% were neurologists. Only 4% were enrolled in the College of Competence in Geriatrics. Comparing the numbers, the family physicians had weak participation (18 out of 7451 family physicians), although being the specialty most represented among the eligible physicians.



Most physicians (82%) had the main job in public healthcare units, and 54% were from the larger Portuguese health region, the Lisbon and Tejo Valey (LTV) Regional Health Administration. (Table 1)




3.1.2. Difficulties and Medical Satisfaction Level Related to Current Clinical Data in the EMR (Electronic Medical Registration)


61% of all respondents were dissatisfied or very dissatisfied with the time spent accessing clinical data in the EMR, rising to 65% when considering only professionals who have the main job in a public healthcare institution. Regarding the availability of sufficient and understandable clinical data in the EMR, 55% of the physicians revealed dissatisfaction or a lot of dissatisfaction, with values of 59% for public health professionals as their main job. Again, 61% of all participants also expressed dissatisfaction or great dissatisfaction with time spent to fill in new data in the EMR, reaching 64% among professionals with the main job in a public health institution (Table 2).




3.1.3. Relevance of the Use of eHealth


The possibility of using eHealth for elderly patients with balance disorder and risk of falling was considered pertinent or very pertinent by 76% of all physicians and also by professionals with public healthcare as the main job. Regarding the medical specialties with more than 30 responses, 72% (33 out of 46) and 82% (37 out of 45) of internal medicine physicians and otolaryngologists, respectively, considered remote services as pertinent or very pertinent. If we consider only the participants of Internal Medicine and Otolaryngology working in the public sector as their main job, the percentages remain at 72% (31 out of 43) and rise to 86% (25 out of 29), respectively (Table 3).





3.2. Second phase: Qualitative Research


The same interviewer conducted a total of seven face-to-face semi-structured interviews and one semi-structured interview by mobile phone due to coronavirus pandemic limitations. This interview phase was limited to senior physicians who provided healthcare to the elderly, with different training in technology and medical experience.



3.2.1. Socio-Demographic Participant Data


Five male and three female physicians, aged 47–66 years old, participated in the study. Two were family physicians, two internal medicine physicians, one neurologist and three otolaryngologists. All of them were either graduated or senior consultants. Six physicians were coordinators in their public health units, and two were coordinators of private otoneurology units. One physician was from the Regional Health Administration of the center (Center) of Portugal, and the others were from Lisbon and Tejo Valey (LTV) (Table 4).




3.2.2. Content Analysis


As mentioned previously, four primary thematic categories were discussed. Twelve subthemes emerged from data analysis (Table 5).



The interviewees pointed out some misuse of healthcare provision by the elderly people in Portugal, meaning using above what is necessary of emergency visits, drug therapies and complementary diagnostic tests: The elderly Portuguese population has no specific education on how to access healthcare services properly (Participant 5). They also agreed on the need to access complete data: … the elderly people often represent complex patients… the intervention … requires multiple specialties … (Participant 1).



Relative to the medical dissatisfaction with available clinical data identified in the quantitative research, all interviewees highlighted the lack of a comprehensive data set and the lack of interoperability of computer systems: We (Physicians) get to know more or less the drugs that are prescribed … We don’t know more … (Participant 4); I have asked them (family physicians) to send me information. So, I can get a sense of what is going on with the patient. (Participant 8); ... the data records are, sometimes, incomplete, they are not very explicit (Participant 1); The computer systems … have great incompatibilities with each other. … because the operating systems are different, or because the internet browser is different. (Participant 5).



Some interventions to improve clinical data were pointed out: more investments in the interoperability of health information systems and in the organization of work with time for remote interaction and consultation: Medicine will have to be a Medicine of shared information. (Participant 1); We should have some time allocated for this (remote consultations). So that we can keep our head on it and we will be really effective. (Participant 4). Regarding the use of eHealth services for elderly people with balance disorders and the risk of falling, only Interviewee 2 questioned its proper applicability, justifying the doubts due to his lack of experience: … I don’t know how this (remote health care provision) is done at a distance … I don’t even see myself doing a thing like that … I think the physician-patient relationship is something that is impossible to be computerized. (Participant 2). The other physicians, similar to most of the participants of the quantitative research, considered the eHealth contribution to be beneficial: … it (eHealth) could be a great help because vertigo has many decompensations… (and) they (patients) are afraid of being … without connection to the physician. (Participant 7).



The interviewees pointed out the potential benefits of eHealth as a complementary channel to healthcare: rational use of resources with lower pressure on hospital resources, more healthcare access, better communication between medical specialties, closer physician–patient relation and more participation of patient and caregiver at home. However, they only agreed with the eHealth use for a follow-up consultation. The age was not considered a limitation for eHealth use. About the improvement of the use of eHealth services, the interviewees mentioned the need for more discussions to address the essential parameters for remote interaction and the need for involving eHealth system managers and programmers: … it is crucial the collaboration between the technology and those responsible for the technology… (Participant 6). In addition, the need for availability of clinical and interactive data and the motivation for human involvement were mentioned.



As essential strategies, the participants considered the inclusion of medications in use, the analyzes and imaging tests, and the registration of activities of daily living [48]. The use of questionnaires, calendars and graphics of trends on the occurrence of balance disorders and falls, supported by physician and patient’s records, was also considered as a closer way of managing the disease: … simple questions like “Have you had a fall last year?”, “Was there any injury? Yes, are you afraid of falling due to this injury? (Participant 5); … interactive questionnaires…, for example, in the recurrent vertigo… to have documented how many episodes …what kind of triggers… (Participant 7). Warning messages for adverse effects of medications or falls were classified as beneficial. The availability of individual balance exercises with a checklist and the possibility of uploading patient videos for clinical follow-up were other issues discussed: …the patient could record what they are feeling, for example, eye movements and then they uploaded the recording … We (physicians) could include some exercises on the platform …



The interviewees mentioned the relevance of camera and audio for monitoring of balance rehabilitation and closer interaction, especially in cases of gait assessment and depression: … a phone call is one thing. If there is a camera it may even allow you (physician) to see, for example, the patient’s gait… (Participant 3); … to monitor through videos, through cameras, as long as the patient gives his consent, of course … (Participant 7).



The eHealth service management by a physician was considered essential: When there are changes (in the health), the physician can also be consulted. (Participant 3); … always a physician. (Participant 7).



In addition, the security of using eHealth was discussed: …what type of password one (physician) should use … encrypted… addressed to the clinical team with security code (Participant 5).



The participants also referred to the relevance of active motivation and involvement of patient and caregiver in disease prevention and control: … Patients cannot continue to think that the responsibility of their health belongs to the physician… the patients have to be involved and responsible for their health… (Participant 7); …we often think that our elderly people do not have the ability to manage new technologies … but we can have a caregiver who can contact us remotely… (Participant 5) Finally, the investment in medical awareness and eHealth training was highlighted, allowing better physician involvement: … this is a work to be done in medical education … after some time of implementation (of medical education), I am convinced that it (eHealth) will be the future of medicine… (Participant 1).






4. Discussion


A mixed-methods study was performed to know how to develop an efficient eHealth service for the provision of care for elderly people with balance disorders and the risk of falling, i.e., the research problem. Our findings revealed negative experiences with EMR, contributing to a misuse of the health care system. Despite this, the highlighted relevance of eHealth in this matter is an incentive for the development of future solutions.



Unfortunately, we had a low response number in the quantitative research, as described in other studies [49,50]. This limited the comparison between the specialties and between public or private health provision groups. Despite this, we could confirm the presence of constraints regarding the data availability in Portugal. We observed medical dissatisfaction with the information systems in general. In total, 50% of the participants of our study were dissatisfied or very dissatisfied with the current usefulness and quality of IST in the context of balance disorders and the risk of falling in the elderly. The physicians were dissatisfied or very dissatisfied with available data in EMR and time spent to access and update clinical data. According to the interviews, the incomplete or not understandable information about medical consultations and the lack of integration of clinical data between the health units have contributed to the misuse of healthcare provisions by elderly people, with multiple consultations, repeated prescriptions, polypharmacy and increasing costs that could be minimized with an appropriate digital service. These limitations and consequent costs have been reported by other authors [4,12,13,14,15]. The participants pointed out the need for investments in the interoperability of health information systems and in the organization of work to overcome this situation, as previously proposed in other studies [19,20,21]. In fact, data are essential for healthcare provision, monitoring of population health status and decision making. To reach real-time universal data in healthcare, interoperability issues should be addressed.



As in previous studies [2,5,16], our findings also confirmed the relevance of the use of eHealth services. However, the current way of working and interacting with patients should be restructured, including dedicated time to interact digitally with patients. eHealth can be leveraged as a complementary method to provide healthcare services, including preventive monitoring of falls and telerehabilitation with evaluation and monitoring of balance diseases and falls. For the interviewed participants, the remote consultation or management should be only for follow-up consultations, and it cannot fully replace the face-to-face clinical evaluations. As mentioned by Catan et al. [34], face-to-face consultations reduce anxiety whenever people need a physician. Only one interviewed revealed skepticism about digital solutions due to the lack of eHealth clinical experience. Several studies have already revealed the influence of limited knowledge about telemedicine on the perception of the potential of eHealth [19,35].



Finally, we confirmed the need for improvement of eHealth services for a more effective healthcare provision. The qualitative research allowed exploring interventions to achieve an efficient eHealth service to support healthcare for elderly people with balance disorders and risk of falling. Several suggestions were pointed out: the inclusion of complete clinical data, the possibility for interactive communication, message alerts and remote availability of balance exercises. Camera and audio were considered essential elements for closer interaction, allowing remote viewing of the gait, as well as the balance exercises performed. All the parameters should be aligned between technology experts and physicians to design suitable technological services. eHealth services and devices should be user-friendly and suitable for both the health professional and for the patient.



For the participants, the physician emerged as the main manager of eHealth service, but not necessarily the only one [51]. As in other studies [35,37], physicians also highlighted the need for investment for confidentiality and security of data. This should always be ensured. Relatively to human resources, strategies to motivate, educate and train the elderly patient and caregiver were also discussed. Self-care and self-management of health and disease (e.g., promotion of health and prevention of disease) should be further encouraged [2,5,16]. The need for health professional awareness and training to use all of the potential of digital solutions were mentioned, including the investment in professional health education. Thus, the potential of digital health could be widely used with motivated and trained human resources [2,20]. The Portuguese health system should be adjusted to tackle aging demand, overcoming the constraints of the EHR and the lack of interoperability of the information systems. The implementation of a universal digital health coverage system supported by comprehensive digital tools with camera and audio resources can better contribute to active and healthy aging [52] with more efficient management of health care for elderly with balance disorder and risk of falling. The design and the development of a balance disorder-related remote service, with the recommended functionalities, is an opportunity worth to be explored. The strategies identified and discussed in this study will be fed into a Design Science [50] process to design and implement a future eHealth service for a more effective provision of healthcare for elderly with balance disorders at a distance.



Limitations


Regarding the participants of the web-based questionnaire, we should acknowledge possible selection biases [53] of the quantitative research. Despite the intention to recruit physicians of different specialties, a small participant size was observed as in other online studies. This made it difficult to compare the results between specialties and to know if there is a difference between the public or private health provision groups. Another consideration, already highlighted in other web-based surveys, is the age of the respondents. Most participants of this research were younger physicians who seem to have more technological resources and online interests and to be more receptive to web-based questionnaires. In addition, the higher percentage of responses from otolaryngologists can be explained by their focus of interest in inner ear diseases that can promote balance disorders. The family physicians had weak participation (only 18 out of 7451), although this specialty represented most of the eligible participants. Due to the reduced or null number of responses from geographically more remote areas (e.g., Azores), we could not analyze and, in the second phase of the mixed methods study, explore more deeply the data of these participants that could most benefit from the potential of eHealth.



Additionally, the multiple-choice questions of the questionnaire allowed an easier analysis, but this approach did not allow the inclusion and discussion of supplementary opinions of the respondents.



Relatively to the qualitative research, the sampling was intentional. The last interview was conducted via mobile phone due to the limitation of the coronavirus pandemic.



The population targeted in both studies was limited to physicians with the provision of outpatient health care to the elderly in Portugal.



All these facts limited the generalizability of the findings.





5. Conclusions


Despite significant obstacles in existing digital solutions, 76% of the Portuguese physicians included in this study considered future e-Health services as highly relevant for complementary healthcare for elderly people with balance disorders and the risk of falling. The use of eHealth services comprised of digital technologies such as cameras, sensors and audio monitoring may reinforce such solutions. Additionally, these services may represent considerable potential for reducing the excess of emergency visits, and the overlap of drug therapies and diagnostic procedures and improved treatment. This may increase both health care efficiency and quality and contribute to relieving pressure in the escalating health care costs. However, significant constraints regarding the current availability of clinical data in EHR care systems were described. The insufficient quality of both available data in EMR and in the time needed to access such data and to register new clinical data was stated. We would like to highlight that our study group’s description of incomplete, or not understandable, information about medical consultations and the lack of integration of clinical data indicate serious challenges to overcome. More research about this topic is also required to further enhance the knowledge about the use of digital tools in this field of health care.







Author Contributions


Conceptualization, A.G.M.G. and L.V.L.; methodology, A.G.M.G. and L.V.L.; formal analysis, A.G.M.G. and L.V.L.; investigation, A.G.M.G. and L.V.L.; data curation, A.G.M.G.; writing—original draft preparation, A.G.M.G., P.E. and L.V.L.; writing—review and editing, A.G.M.G., P.E. and L.V.L.; funding acquisition, L.V.L. All authors have read and agreed to the published version of the manuscript.




Funding


This work was partially supported by Fundação para a Ciência e a Tecnologia (FCT) for funds to Global Health and Tropical Medicine (GHTM) (UID/04413/2020 to LVL).




Institutional Review Board Statement


The study was conducted according to the guidelines of the Declaration of Helsinki and approved by the Scientific Council and the Ethics Council of Instituto de Higiene e Medicina Tropical of Universidade NOVA de Lisboa, Portugal (date of approval: 21 September 2018).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the qualitative study.




Data Availability Statement


The data that support the findings of this study are available on request from the corresponding author, AGMG.




Acknowledgments


Portuguese General Medical Council (Ordem dos Médicos), for the approval and availability of the link on the website of the Institution; Portuguese Societies and Associations who contributed to the dissemination of the link with the partners.




Conflicts of Interest


The authors declare no conflict of interest. The funders had no role in the design of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or in the decision to publish the results.





Appendix A




[image: Table] 





Table A1. Quantitative study: answer choices of the questionnaire.






Table A1. Quantitative study: answer choices of the questionnaire.





	Number Question
	Subject
	Answer Choices





	Q1
	Sex
	Male

Female



	Q2
	Age
	= or <30

31–40

41–50

51–60

= or >61



	Q3
	Specialty
	Physical Medicine and Rehabilitation

General and Family Medicine

Internal Medicine

Otorhinolaryngology

Neurology



	Q4
	Competence in Geriatrics
	Yes

No



	Q5
	Main job
	Personalized public health care unit

Family health unit

Public hospital

Hospital in public-private partnership

University hospital

Private health unit



	Q6
	Regional Health Administration
	North

Center

Lisbon and Tejo Valey

Alentejo

Algarve

Madeira

Azores



	Q7
	Monthly frequency of health care provision for elderly with balance disorders
	= or <25%

26 a 50%

51 a 75%

=or >76%

Do not answer/Do not know



	Q8
	Monthly frequency of health care provision for elderly with consequent falls
	= or <25%

26 a 50%

51 a 75%

= or >76%

Do not answer/Do not know



	Q9
	Need to access data from previous care consultations of elderly people with balance disorders and risk of falling
	= or <25%

26 a 50%

51 a 75%

= or >76%

Do not answer/Do not know



	Q10
	Access to data from previous care consultations for elderly people with balance disorders and risk of falling
	Clinical paper process

Electronic medical record (EMR)

Paper information provided by the patient

Do not answer/Do not know



	Q11
	Relevance of data about previous health care to the elderly with balance disorders and risk of falling for a new provision of healthcare in this context
	Never

Rarely

Sometimes

Often

Always

Do not answer/Do not know



	Q12
	Estimated time spent on Information Systems and Technologies (IST)-related activities
	= or >76%

51 a 75%

26 a 50%

= or <25%

Do not use

Do not answer/Do not know



	Q13
	General usefulness of clinical data in the EMR
	Excellent

Very good

Good

Bad

Very bad

Do not use

Do not answer/Do not know



	Q14
	Satisfaction with time spent to access clinical data, in the EMR, from previous care consultations for elderly people with balance disorders and risk of falling
	Very dissatisfied

Dissatisfied

Satisfied

Very Satisfied

Do not use

Do not answer/Do not know



	Q15
	Satisfaction with availability of sufficient and understandable clinical data, in the EMR, from previous care consultations for elderly people with balance disorders and risk of falling
	Very dissatisfied

Dissatisfied

Satisfied

Very Satisfied

Do not use

Do not answer/Do not know



	Q16
	Satisfaction with time spent to fill-in new data, in the EMR, related to the provision of health care to the elderly with balance disorders and risk of falling
	Very dissatisfied

Dissatisfied

Satisfied

Very Satisfied

Do not use

Do not answer/Do not know



	Q17
	General satisfaction with the use of IST (usefulness, quality) in the context of elderly with balance disorders and risk of falling
	Very dissatisfied

Dissatisfied

Satisfied

Very Satisfied

Do not use

Do not answer/Do not know



	Q18
	Relevance of eHealth in the context of elderly with balance disorders and risk of falling
	Very relevant

Relevant

No difference

Irrelevant

Very irrelevant

Do not answer/Do not know
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Table A2. Qualitative study: Interview guide.






Table A2. Qualitative study: Interview guide.





	Thematic Categories
	Questions





	Current clinical data in Portugal
	“What are the medical difficulties related with current clinical data in the context of health care provision for elderly with balance disorders and risk of falling?”



	Interventions to improve the clinical data
	What strategies can be implemented to improve clinical data?



	eHealth contribution
	“What do you think about the contribution of eHealth?”



	Strategies to improve the use of eHealth services
	How can eHealth services be suitable? What are the necessary strategies? What difficulties must be overcome?
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Figure 1. eHealth Framework for the elderly with balance disorders care provision. (Authors own elaboration). 
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Figure 2. Design of the mixed methods study performed. 
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Table 1. Study quantitative: Demographic data of the participants. PMR: physical medicine and rehabilitation.
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	Demographic Data/Specialty
	Family Physician
	Internal Medicine

Physician
	PMR Physician
	Neurologist
	Otolaryngologist
	Total





	Physician number according to Portuguese General Medical Council—year 2019 [47]
	7451
	2847
	691
	549
	676
	12,214



	Number of participants of the study according to specialty (%)
	18

(15.3%)
	46

(39.0%)
	5

(4.2%)
	4

(3.4%)
	45

(38.1%)
	118

(100%)



	Participation according to specialty total number of physicians (%)
	18/7451

(0.2%)
	46/2847

(1.6%)
	5/691

(0.7%)
	4/549

(0.7%)
	45/676

(6.7%)
	118/12 214

(1.0%)



	Participant’s gender (M/F)
	3/15
	15/31
	3/2
	1/3
	24/21
	46/72



	Participant age ≤ 50 years old/Total physician number age ≤ 50 years old a
	15/2390
	34/1299
	5/271
	3/234
	30/233
	87/4427



	Participant age >51 years old/Total physician number age > 51 years old a
	3/5061
	12/1548
	0/420
	1/315
	15/443
	31/7787



	Regional Health Administration of Portugal
	
	
	
	
	
	



	-North
	2
	13
	1
	0
	8
	24



	-Center
	0
	7
	1
	0
	12
	20



	-Lisbon and Tejo Valey
	16
	19
	3
	4
	22
	64



	-Alentejo
	0
	3
	0
	0
	1
	4



	-Algarve
	0
	4
	0
	0
	2
	6



	-Madeira
	0
	0
	0
	0
	0
	0



	-Azores
	0
	0
	0
	0
	0
	0



	Main job—Public sector
	17
	43
	4
	4
	29
	97



	Main job—Private sector
	1
	3
	1
	0
	16
	21







a According to Portuguese General Medical Council (“Ordem dos Médicos de Portugal”)—year 2019 [47].
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Table 2. Questionnaire: Satisfaction degree with clinical data in the EMR—Context of health care provision for elderly with balance disorders and risk of falling.
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	Satisfaction Degree/Specialty
	Family Physician
	Internal Medicine Physician
	PMR Physician
	Neurologist
	Otolaryngologist
	Total





	Time to data access (public and private main job)
	
	
	
	
	
	



	-S
	1
	12
	3
	1
	25
	42 (36%)



	-D
	17
	34
	1
	3
	17
	72 (61%)



	-Others
	0
	0
	1
	0
	3
	4 (3%)



	TOTAL
	18
	46
	5
	4
	45
	118 (100%)



	Time to data access (public main job)
	
	
	
	
	
	



	-S
	1
	11
	3
	1
	15
	31 (32%)



	-D
	16
	32
	0
	3
	12
	63 (65%)



	-Others
	0
	0
	1
	0
	2
	3 (3%)



	TOTAL
	17
	43
	4
	4
	29
	97 (100%)



	Sufficient/understandable data (public and private main job)
	
	
	
	
	
	



	-S
	3
	18
	3
	1
	25
	50 (42%)



	-D
	15
	27
	2
	3
	18
	65 (55%)



	-Others
	0
	1
	0
	0
	2
	3 (3%)



	TOTAL
	18
	46
	5
	4
	45
	118 (100%)



	Sufficient/understandable data (public main job)
	
	
	
	
	
	



	-S
	3
	16
	3
	1
	15
	38 (39%)



	-D
	14
	26
	1
	3
	13
	57 (59%)



	-Others
	0
	1
	0
	0
	1
	2 (2%)



	TOTAL
	17
	43
	4
	4
	29
	97 (100%)



	Time to fill data (public and private main job)
	
	
	
	
	
	



	-S
	2
	13
	2
	0
	22
	39 (33%)



	-D
	16
	29
	3
	4
	20
	72 (61%)



	-Others
	0
	4
	0
	0
	3
	7 (6%)



	TOTAL
	18
	46
	5
	4
	45
	118 (100%)



	Time to fill data (public main job)
	
	
	
	
	
	



	-S
	2
	12
	2
	0
	13
	29 (30%)



	-D
	15
	27
	2
	4
	14
	62 (64%)



	-Others
	0
	4
	0
	0
	2
	6 (6%)



	TOTAL
	17
	43
	4
	4
	29
	97 (100%)







S: Satisfied or very satisfied. D: Dissatisfied or very dissatisfied. Others: Did not use or Did not answer or Did not know.
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Table 3. Questionnaire: Relevance degree about the use of eHealth in the context of care provision for the elderly with balance disorders and the risk of falling.
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	Relevance of eHealth / Specialty
	Family Physician
	Internal Medicine Physician
	PMR Physician
	Neurologist
	Otolaryngologist
	Total





	Public and private main job
	
	
	
	
	
	



	-Pertinent
	13
	33
	5
	2
	37
	90 (76%)



	-No pertinent
	2
	3
	0
	1
	3
	9 (8%)



	-Indifferent
	2
	5
	0
	0
	3
	10 (8%)



	-Others
	1
	5
	0
	1
	2
	9 (8%)



	TOTAL
	18
	46
	5
	4
	45
	118 (100%)



	Public main job
	
	
	
	
	
	



	-Pertinent
	12
	31
	4
	2
	25
	74 (77%)



	-No pertinent
	2
	3
	0
	1
	1
	7 (7%)



	-Indifferent
	2
	4
	0
	0
	2
	8 (8%)



	-Others
	1
	5
	0
	1
	1
	8 (8%)



	TOTAL
	17
	43
	4
	4
	29
	97 (100%)







Others: Did not answer or Did not know.
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Table 4. Study qualitative: Socio-demographic data of the participants and interview features.
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	Participant
	Gender
	Age
	Specialty
	Regional Health Administration of Portugal
	Main Job
	Interview
	Audio Recording





	1
	M
	59
	Otolaryngology
	LTV
	Public sector
	Face-to-face
	Y



	2
	M
	55
	Neurology
	LTV
	Public sector
	Face-to-face
	Y



	3
	M
	53
	Internal Medicine
	LTV
	Public sector
	Face-to-face
	Y



	4
	M
	59
	Internal Medicine
	LTV
	Public sector
	Face-to-face
	Y



	5
	M
	47
	Family Medicine
	LTV
	Public sector
	Face-to-face
	Y



	6
	F
	66
	Family Medicine
	Center
	Public sector
	Face-to-face
	Y



	7
	F
	49
	Otolaryngology
	LTV
	Private sector
	Face-to-face
	Y



	8
	F
	55
	Otolaryngology
	LTV
	Private sector
	Mobile phone
	Y







M: Male; F: Female; LTV: Lisbon and Tejo Valey.
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Table 5. Thematic categories of the qualitative research.
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	Thematic Categories





	1. Current clinical data in the context of health provision for elderly with balance disorders and risk of falling: understanding of the medical dissatisfaction identified in the quantitative research

	1.1.

	
Availability




	1.2.

	
Barriers









	2. Interventions to improve the clinical data

	2.1.

	
Interoperability of computer health systems




	2.2.

	
New work organization









	3. eHealth contribution in this context: understanding of the relevance observed in the quantitative research

	3.1.

	
eHealth benefits









	4. Strategies to improve eHealth services for a more effective healthcare provision

	4.1.

	
Clinical and interactive data




	4.2.

	
Audiovisual technology




	4.3.

	
eHealth management




	4.4.

	
Security of eHealth use




	4.5.

	
Motivation and training of patient




	4.6.

	
Caregiver involvement




	4.7.

	
Medical training






















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2021 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  ijerph-18-07410


  
    		
      ijerph-18-07410
    


  




  





media/file5.png
Explanatory Sequential Design

Phase 1 | Phase 2
Identification of difficulties
about clinical data in the context T
. Qualitative . T
Quantitative ¥ of e!derly people ?wth balance exploratory and Understanding of' the qumhta!lve
. disorders and risk of falls . results and exploration of strategies for
e ) desmphve . » an efficient eHealth service to suppoﬂ
study [42] | . phenomenological health care for elderly people with
Identification of relevance of study [42] balance disorders and risk of falls
eHeatlh services in this context
Eligible participants: Specialist physicians with Intentional sampling [42]: Senior physicians with:
healthcare provision in Portugal for elderly with a) healthcare provision in Portugal for elderly with
balance disorders and risk of falling balance disorders and risk of falling;
(family physicians, internal medicine physicians, b) coordination function in health units and;
c) easy access by the interviewer

physical medicine and rehabilitation physicians,

neurologists, otolaryngologists, and physicians with
competence in Geriatrics) The potential interviewees were invited by
] . . the interviewer, in person or via telephone,
Collaboration of the Portuguese Societies or fo participate in the study

Associations of these Specialties for the
advertisement of the study and disclosure
of the access link of the questionnaire






media/file3.png
SCENARIO

|| recommenpep strateGiEs | |

QUESTION

| | OBJECTIVES

GLOBAL
AGING

\/

Vunerability for

chronic diseases, ’

balance disturbances
and fall risk

Increasing
pressure in
health

systems

X

{s
%

Changes of retirement ages
and pensions

More care competencies
for older people

B | Digital Hearn | w>

Health care
focus on
person’s health
throughout life

More efficient resource use
(reallocated rehabilitation,
home care...)

- X

Increased fall prevention

literacy

Early identification and
evaluation of balance

How to reach to an
efficient eHealth
provision of care for
elderly with balance
disturbances and fall
risk ?

deficits and fall risk

* Increased rehabilitation
adherence

D

Improved balance and

gait performance

I Reduced rate of falls I

Increased independent daily
activities

* I Active and Healthy Aging |






media/file0.png





media/file4.jpg
Explanatory Sequential Design

ot

[T——

ahout i it ot

Quustive 91 Fskdclypeopl el bataae
k: L

oS

& Meatfation o tevaceot

e erses n i oot

g pepte S vy i
esthctsproviionn Porwglfo by with
e iariers ok of log

ot mediinephysicians,

ety
it mdicine and ebabiaion hyician

tcnions samplin 12 Seorphysicans ik
9 Beshhcoe provbion i Poragit o sy with
e diorder ikt ling.
) cooninaon funcion i heath it nd:
ey s by e eviener






media/file2.jpg





