JMIR RESEARCH PROTOCOLS Kanninen et &

Protocol

Development of a Preventive Health Screening Procedure
Enabling Supportive Service Planning for Home-Dwelling Older
Adults (PORI75): Protocol for an Action Research Study

Jonna Carita Kanninen*?3, MSc; Anu Holm!, PhD; Anna-Liisa Koivisto?, PhD; Pauliina Hietasalo*, DDS, PhD;
Anna-Maija Heikkild*, MHeaPr; Susanna Kunvik®, PhD; Jussi Bergman', BA; Marja Airaksinen?, MSc, PhD; Juha
Puustinen®®, MD, PhD

lFaculty of Technology, Satakunta University of Applied Sciences, Pori, Finland

2Clinical Pharmacy Group, Division of Pharmacology and Pharmacotherapy, Faculty of Pharmacy, University of Helsinki, Helsinki, Finland
Ssatasairadla Central Hospital, Pori, Finland

4satakunta Wellbei ng County, Pori, Finland

5Fax:ulty of Health and Welfare, Satakunta University of Applied Sciences, Pori, Finland

8Unit of Neurol ogy, Satasairaala Central Hospital, Satakunta Wellbeing County, Pori, Finland

Corresponding Author:

Jonna Carita Kanninen, MSc

Faculty of Technology

Satakunta University of Applied Sciences
Satakunnankatu 23

Pori, 28130

Finland

Phone: 358 400688155

Email: Jonna-Carita.kanninen@samk.fi

Abstract

Background: In Finland, at least 1 in 4 residents will be >75 years of age in 2030. The national aging policy has emphasized
the need to improve supportive services to enable older peopleto livein their own homes for aslong as possible.

Objective: This study aimed to develop a preventive health screening procedure for home-dwelling older adults aged 75 years
to enable the use of clinical patient data for purposes of strategic planning of supportive servicesin primary care.

Methods: The action research method was applied to develop the health screening procedure with selected validated health
measures in cooperation with the local practicing interprofessional health care teams from 10 primary care centersin the Social
Security Center of Pori, Western Finland (99,485 residents, n=11,938, 12% of them >75 years). The selection of evidence-based
validated health measures was based on the national guide to screen factors increasing fall risk and the national functioning
measures database. The cut-off points of the selected health measures and laboratory tests were determined in consecutive
consensus meetings with the local primary care physicians, with decisions based on internationally validated measures, national
current care guidelines, and local policiesin clinical practice.

Results. The health screening procedure for 75-year-old residents comprised 30 measures divided into three categories. (1)
validated self-assessments (9 measures), (2) nurse-conducted screenings (14 measures), and (3) laboratory tests (7 measures).
The procedure devel opment process comprised the following steps: (1) inventory and selection of the validated health measures
and laboratory tests, (2) training of practical nurses to perform screenings for the segment of 75-year-old residents and to guide
them to possible further medical actions, (3) creation of research data from clinical patient data for secondary use purposes, (4)
secondary dataanalysis, and (5) consensus meeting after the pilot test of the health screening procedure for 75-year-old residents
procedure in 2019 based on the experiences of health care professionals and collected research data.

Conclusions: The developed preventive health screening procedure for 75-year-old residents enables the use of clinical patient
data for purposes of strategic planning of supportive services in primary care if the potential bias by alow participation rate is
controlled.
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Introduction

Methods

Between the years 2015 and 2050, the number of people aged
>60 years will increase globally from 900 million to 2 billion
[1]. InFinland, at least 1in 4 residents will be >75 years of age
in 2030 [2]. Health care systems should be realigned to meet
the needs of growing older populations and be capable of
providing person-centered integrated care that meets the needs
of this population segment. Most health systems globally are
ill-prepared to address the service needs of older people who
often have multiple chronic conditions or geriatric syndromes.

Finland has one of the fastest-aging populations in the world
[2]. Finnish aging policy and health and social policy have
emphasized the need to enhance support servicesto enable older
people to live in their own homes for as long as possible, even
when daily home care support is regularly needed [2-4]. To
enhance support for living at home, new effective preventive
actions are needed to maintain the functional ability of older
adults[2]. Early detection of diseases and efforts to prevent or
attenuate the complications of chronic diseases may provide a
cost-effective strategy for maintaining the health and functional
ability of older adults, although conclusive evidence is till
lacking [5-7]. Screening for the subclinical state of a disease
has benefitted many asymptomatic patients [8] but applying
preventive health screening to old people may be problematic
for several reasons such asgeriatric disorderswith multiplerisk
factors, having less physiological reserve than younger adults,
and having higher comorbidity rate often leading to
polypharmacy. In general, older adults are often excluded from
clinical trials influencing outcomes measured and reported for
evidence synthesisand thusinterpreted for medical interventions
[8,9]. The abovementioned issues have contributed to the lack
of comprehensive health screening procedures suitable for
home-dwelling older adults and suitable to be used in clinical
practice to guide preventive actions.

Our extensive literature searches did not find any studies
reporting preventive comprehensive health screening tools or
procedures specifically designed and validated for
home-dwelling older adults. Existing age-specific health
screening tool s are disease or symptom specific (eg, cancer [10],
mental disorders [11], frailty [12], cognitive impairment [13],
falls[14], and nutritional status[15]) [10-21] and they primarily
focus on community settings[17,22-26]. As health systems are
becoming increasingly digitalized, screening tools should be
suitable for structured and cumulative data recording in
electronic patient databases, enabling data-driven management
practices and the secondary use of social and health datain the
future. The aim of this study wasto develop a preventive health
screening procedure for home-dwelling older adults aged 75
years to enable the use of clinical patient data for the strategic
planning of supportive servicesin primary care.

https://www.researchprotocols.org/2023/1/e48753

Context of the Study

The Finnish health care and social services system is currently
undergoing a major reform [27]. Since the beginning of 2023,
these services have been organized by 22 well-being service
counties[28,29]. According to the new Act on Organizing Socia
Welfare and Healthcare [30], the planning and implementation
of publicly funded hedth care and social services in the
well-being service counties should be guided by patient data
aggregated in care processes. The Act on the Secondary Use of
Health and Social Data[31] wasenacted in 2019 and states how
patient data can be used by service providers for organizing
services, planning their equa availability, and optimizing
cost-effectiveness [30].

This study was conducted in the Social Security Center of Pori,
which was transferred to the well-being service county of
Satakunta at the beginning of 2023 (1 of the 22 regiona
providers of social and health services in Finland) [28,29]. In
the Satakunta Wellbeing Service County, institutional care for
ol der residents has been significantly more common than in the
rest of Finland. Therefore, the county made a strategic decision
in 2019 to find new ways to remarkably reduce the proportion
of older residents aged >75 years requiring expensive
institutional care (reduction from 9% to 4.5% by 2024) [32].
The goa was for older residents to favor living at home for as
long as possible by providing them with new community
housing solutions, extending home care into round-the-clock
services, and resourcing client-specific home care to support
residentsin poorer health. This study was started to support the
strategic goal of the well-being service county by developing
a preventive heath screening procedure to identify
home-dwelling older adults at risk of impaired health and
functional ability.

According to the Finnish legidation, it is mandatory for the
well-being service counties to use the Resident Assessment
Instrument (RAI) assessment tools [33,34] in assessing the
functional capacity of an older person if the person needs
regularly provided social services to ensure sufficient care and
support [35]. RAIl is a comprehensive assessment tool
specifically designed for the evaluation of the care needs of
vulnerable populations [33,34]. The RAI assessment system
consists of several assessment instruments designed for varied
care contexts such as nursing home [36], home care [37]
rehabilitation [38], palliative care [39], or acute care [40]. In
contrast, a preventive health screening assesses home-dwelling
older adults’ overall potential health risks and can be used for
individuals regardless of their service needs.

This study included 10 public hedth care centers from 3
municipalities within the Satakunta Wellbeing County—Pori,
Ulvila, and Merikarvia—located in Western Finland, with
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99,485 inhabitants, of whom 12% (n=11,938) were =75 years
in 2020 [41]. Pori Home Care Unit is divided into 3 service
areas. North, West, and East. Each service area has 3-4 local
public health centers. Every health center has a practical nurse
(PN) who istrained in health screening. Health screenings are
apublicly funded part of primary care servicesin Finland [42].
Since the beginning of 2023, well-being service counties have
been funded mainly by the government and partly by collecting
service fees from service users [28].

Study Design and Method

This study applied the action research method to develop a
preventive health screening procedure for home-dwelling ol der
adults aged 75 years [43,44]. The action research method is
suitable for identifying problems in clinical practice and
developing potential solutions to improve the practice [43]. It
involves researchers working with and for people rather than
undertaking research on them [43]. The study design was
developed in cooperation between the Satakunta University of
Applied Sciences, the Socia Security Center of Pori, and the
University of Helsinki, Finland. Advanced-level nursing students
from the Satakunta University of Applied Sciences were also
involved in training PNs to conduct health screenings.

https://www.researchprotocols.org/2023/1/e48753
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Development Process of the Health Screening
Procedure

The following were the starting points for the development of
the health screening procedure: (1) the screening could be
performed every year for a new segment of 75-year-old
residents; (2) the health measures included should provide
sufficient information about the hedth status of the
home-dwelling residentsin this age segment to plan for required
health services and be suitable for structured and cumulative
datarecording enabling data-driven management practices; and
(3) the health screening procedure should be dynamic, allowing
changes in measures while maintaining comparability between
annual cohorts to observe the possible changes in the health
status of 75-year-old residents and their service needs over time.

The health screening procedure was developed in 7 steps and
close cooperation between the health screening
group—comprising the care team personnel from the Social
Security Center of Pori—and the research group, comprising
theresearchers (Figure 1). The health screening group comprised
all PNs, their managers (nurses), physicians, and other health
care professionals involved in the 10 care centers of the 3
municipalities involved in the study. The research group
comprised 3 clinically trained researchers. a physician, a
pharmacist, and aclinical physicist.
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Figure 1. The development process of the preventive health screening procedure for home-dwelling older adults aged 75 years (PORI75) using the
action research method [43,44]. PN: practical nurse.
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Ethical Considerations

This study was approved by the Ethics Committee of the
Hospital District of Southwest Finland (ETMK 58/2019). The
research permit was approved by the Socia Security Center of
Pori, Finland to conduct research at the health center. Informed
consent was obtained from each client and their closest proxy
before any study procedure was performed. This study was
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conducted in accordance with the principles of the Declaration
of Helsinki.

Inventory of Potential Health M easuresto belncluded
in the Procedure (Step 1)

Meetings between the health screening group, which was
familiar with health screenings in practice, and the research
group conducting research played a crucial role in developing
the health screening procedure (Figure 1). Thefirst step wasto

JMIR Res Protoc 2023 | vol. 12 | e48753 | p. 4
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

make an inventory of potential health measures to be included
in the procedure (research group). The inventory and selection
of measures were based on evidence-based, validated,
client-oriented measures covering the typical symptoms and
conditions in older adults who may influence their functional
ability to live at home. Our inventory found the national guide
on preventing falls in older adults by the Finnish Institute for
Health and Welfare as a useful evidence-based source of
measures to be used in our study [45]. The guide presented a
holistic approach to factors that have been associated with an
increased risk of fallsand that are recommended to be screened
in older adults. Thus, we drew al the recommended health
measures from the guide to form a preliminary set of measures
for our health screening procedure.

In caseswhere avalidated health measure recommended by the
fall prevention guide [45] was not available in the guide, it was
drawn from the National TOIMIA Functioning Measures
Database, which is also maintained by the Finnish Institute for
Health and Welfare [46]. The TOIMIA Functioning Measures

Kanninen et al

Databaseis an open-access and free-of-charge database designed
for experts and professional s to measure functioning in clinical
practice and research. The database contains the basic
descriptions of functioning measures, assessments of
psychometric properties, and the feasibility of these
measurement instrumentsfor different purposes and guidelines
and recommendations by experts concerning the measure of
functioning in different situations and contexts. The guidelines
and measures published in the database have been systematically
evaluated by the TOIMIA network of experts with regard to
their validity, reliability, and usability for different purposes.

When possible, the health measures used in routine clinical
practice at the Social Security Center of Pori were selected for
the health screening procedure to minimize additional work for
PNs and inconvenience for residents (Figure 2). Laboratory
tests were selected to screen for diseases and conditions
prevalent in older adults according to the fall prevention guide
[45] and to optimize drug treatment.

Figure 2. Description of the developed health screening procedure for 75-year-old residents (PORI75). * LOTTA checklist and SARC-F test were
included in 2020. ADL: activities of daily living; AUDIT-C: Alcohol Use Disorders Identification Test—Consumption; BNSQ: Basic Nordic Sleep
Questionnaire; FROP-Com: Falls Risk for Older Peopleinthe Community; GDS 15: Geriatric Depression Scale; GFR: glomerular filtration rate; HbA 1c:
hemoglobin Alc; IADL: Instrumental Activitiesof Daily Living; PN: practical nurse; QTnurse: questionnaireincluded screenings performed by ahealth
care professional; QTself: questionnaire included screenings suitable for self-assessment; UDI-6: Urinary Distress Inventory; LOTTA: Checklist for
Successful Medication Therapy (translated in English). ** The BNSQ questionnaire was included only in 2019, not in 2020.
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The cutoff points of the selected health measures and | aboratory
tests for possible further medical examination to treat the
identified health problems were agreed upon in a consensus
meeting with the local physicians (Multimedia Appendix 1
shows this in more detail). The criteria for the cut-off points
were based on the categorization of internationally validated
tests, national current care guidelines [47], and local policies.
Consensuswas reached when all thelocal physiciansagreed on
the cutoff points of the measures and tests in the meeting.

Implementation of the Health Screening Procedure
(Steps 2-7)

After consensus was reached between the research group and
health screening group on the health measures and laboratory
tests included in the procedure, named heath screening
procedure for 75-year-old residents (PORI 75), astudy protocol
was developed to implement the procedure (Figure 1). The study
protocol was eval uated by the Ethics Committee of the Hospital
District of Southwest Finland (step 2).

For the implementation of the procedure in steps 3-7, all
75-year-old residents living at home were selected from 10
public health care centersin 3 municipalities within Satakunta
WEellbeing Service County and were invited by a postal |etter
to participate in the health screening by a trained PN (Figure
1). The recruitment process was conducted between June 2019
and December 2020 and invited only those residents who turned
75yearsold that year. All residentswere given oral and written
information about the study protocol prior to consenting. Written
informed consent was obtained from al voluntary participants
in person or with the help of their caregiver or closest proxy.

PNs were prepared to perform the health screenings for the
consented residents of 75 years of age (Figure 1; step 3). During
this preparatory phase, PNs were encouraged to comment on
the health screening process to the research group to makeit fit
theusual clinical practice. PNsweretrained to identify residents
with elevated health risks in the health screening phase and to
guide them to refer a health care professional or provider or
visit a clinic for further medical examination to manage the
problems when needed (Multimedia Appendix 1).

Step 5 was designed for implementing the health screenings
using the health measures and tests included in the procedure
in step 1 (Figure 1). The aim was to assess the current health
status of home-dwelling 75-year-old residents by identifying
potential ageing-specific issues for diseases prevalent in older
adults as well astheir medication-related risks.

In the data analysis step (step 6), the research group created a
retrospective pseudonymized research database for the
secondary use of the collected patient data (Figure 1). They
analyzed the dataand interpreted the obtained resultsto produce
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information on the health status of the residents and to identify
the needs for health service use.

After the first segment of 75-year-old residents screened in
2019, the health screening group and research group conducted
regular meetingsto further devel op the health screening process
including the measures and tests used, and shared the
preliminary results of the screening (step 7). Theresearch group
closely worked with PNsand physiciansin consensus meetings
to facilitate integration between the steps (steps 3-7) and the
tasks of the health care professional sinvolved. The devel opment
of the dynamic health screening process as well as the
appropriateness of the selected and validated screening measures
is planned to be annually assessed in these consensus meetings
(step 7). In addition, the health screening group will share the
results of the screening with the steering committee to assess
the quality and adequacy of available health services compared
to the care and support needs of the home-dwelling older
residents. Thisstudy waslimited to describing the devel opment
process of the procedure, and the results of the screenings will
be published in several different publications.

Results

Description of the Health Screening Procedure for
75-year-Old Home-Dwelling Residents

The health screening procedure for 75-year-old home-dwelling
residents comprised 30 measures and tests divided into three
categories. (1) validated self-assessments (9 measures), (2)
nurse-conducted screenings (14 measures), and (3) laboratory
tests (7 measures; Figure 2). Figure 2 presents the 5-stage
process of conducting the measures and testsin practice.

The screenings are divided into 3 blocks, 2 of which are
presented in 2 separate questionnaires (Figure 2). In the first
block, the questionnaire is named as QTself (questionnaire
included screenings suitable for self-assessment at home such
as quality of life, functional capability, mood and depressive
symptoms, the probability of sleep disorders, alcohol use,
inability to urinate, and possible problems and risks in
medication use; Table 1). In the second block, the questionnaire
isnamed QTnurse (questionnaire included screenings performed
by a hedth care professional) comprises screenings to be
performed by a health care professional, that is, atrained PN.
These screenings include frailty, nutritional status, cognition
(memory and reasoning), sleep apnea, fall risk, lower body
strength, orthostatism (difficulty in achieving stable blood
pressure), and other tests such asthose for identifying impaired
vision and hearing (Table 2). The third block, the laboratory
tests, includes the following tests such as basic blood count,
long-term blood glucose, vitamin D, serum cregtine, glomerulus
filtration rate, serum sodium and potassium, and
albumin-corrected calcium (Table 3).
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Table 1. Health screening procedure for 75-year-old residents: the measures included in the self-assessment instrument (QTself questionnaire) are
designed to be used by 75-year-old home-dwelling residents by themselves or with the help of their caregiver or closest proxy.

Test and health measure Definition and description

ADL, IADL 2bcd .
AUDIT-C 2be€ .
GDS 15 2Pf .
BNSQg’h‘i .
15D'! .
SARC-F! .
uDI-6"™ .
LOTTA checklist"'" .
Medication list .

ADL [48] isthe scale of assessment of daily activities, where the amount of help needed in basic daily activities
is scored, and the total of the points describes the amount of help needed by others.
IADL [49] describes the need for assistance in instrumental daily activities.

Alcohol Use Disorder Identification Test (AUDIT) [50] isascreening instrument for hazardous and harmful a cohol
consumption.
(AUDIT-C) [51] questions have been previously validated as a 3-item screening tool for alcohol misuse.

GDS 15 [52] isavalidated self-rating depression screening scale for older adults.

BNSQ [53] has been used widely in avariety of studies and has proven to be avalid tool for measuring subjective
sleep complaints.

15D [54] is a generic, comprehensive, 15-dimensional, standardized, and self-administered measure of health-re-
lated quality of life that can be used both as a profile and single index score measure.

The SARC-F [55] questionnaire is arapid diagnostic test for sarcopenia and covers the following components:
Strength, Assistance with walking, Rise from a chair, Climb stairs and Falls.

UDI-6[56,57] isfor assessing the lifeimpact and symptom distress of urinary incontinence and related conditions
for both men and women.

The LOTTA checklistisavalidated self-assessment tool [58] for older adults aged >65 yearsto identify medication-
related risks. The checklist aimsto (1) ensure that the medication is being taken as directed, (2) encourage older
adults to maintain an up-to-date medication list, and (3) monitor the therapeutic effects of their medication.

A medication list comprises the medicines currently in use and isfilled by the older adult themselves or by the
closest proxy at home.

3A measure included in the fall prevention guide [45].
bMeasures giveninitalics are aready in use at the Social Security Center of Pori before the PORI 75 procedure was established.

CADL: activities of daily living.

Y ADL: Instrumental Activities of Daily Living.

€AUDIT-C: Alcohol Use Disorders | dentification Test—Consumption.

fGDS 15: Geriatric Depression Scale.

9BNSQ: Basic Nordic Sleep Questionnaire.

hBNSQ was included only in 2019 and was excluded based on the experiences of its usein 2019.

IA measure recommended to be screened in older adults by the fall prevention guide [45] but the measure was retrieved from the National TOIMIA
Functioning Measures Database [46].

I15D: comprehensive health-related quality of life instrument

KSARC-F: Strength, Assistance with walking, Rise from achair, Climb stairs, and Falls.
'The LOTTA checklist and SARC-F test were included as new measures in 2020.
MUDI-6: Urinary Distress Inventory.

"LOTTA: Checklist for Successful Medication Therapy (translated in English).
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Table 2. The health measures planned to be screened at the nurse’s appointment by trained PNs as part of the health screening procedure for 75-year-old

residents (QTnurse questionnaire).

Test and health measure

Definition and description

FROP-COM 2P¢ .
MMSE ad .
MNA &€ .
Orthostatic test 2 .

5xsit-to-stand test? (Chair stand, 5 *

times)

FRAIL scale9 .
STOP-Bang, Mallampatif'h'i *
Other tests .

*  Visual acuity? (random E test)
*  Hearing? (tympanometry)

* Weight?

*  Height?

*  Waist circumferencef

* Neck circumference’

FROP-Com [59] are tools used in the community for the assessment or screening of fallsrisk.

MMSE [60] is atest of cognitive function among older adults.

MNA [61] isasimpletool useful in clinical practice to measure nutritional statusin older persons.

The orthostatic test [62] is used to determine how the position of the body affects the heart rate and blood
pressure. Orthostatic hypotension is defined as a decrease in systolic blood pressure of at least 20 mm Hg

or in diastolic blood pressure of 10 mm Hg when assuming an upright position.

The 5 times sit to stand test (5xsit-to-stand test) [63,64] is used to assess the functional lower extremity
strength, transitional movements, balance, and fall risk in older adults.

The FRAIL scale [65] is ascreening tool for cliniciansto identify frail persons at risk of developing dis-
ability aswell as experiencing a decline in health functioning and mortality.

The STOP-Bang [66,67] questionnaireis used to screen patients for obstructive sleep apnea.
The Mallampati [68] score is used to identify patients at risk for difficult tracheal intubation and evaluate
obstructive sleep apnea.

Clients are also examined, and the values for disease identification and those necessary for the study are
measured.

8A measure included in the fall prevention guide [45].
bMeasures giveninitalics are already used at the Social Security Center of Pori.
°FROP-Com: Falls Risk for Older People in the Community.

dMMSE: Mini-Mental State Examination.

EMNA: Mini Nutritional Assessment.

fA measure recommended to be screened in ol der adults by thefall prevention guide[45] but the measure retrieved from the National TOIMIA Functioning

Measures Database [46].

9FRAIL: simple frailty questionnaire; fatigue, resistance, aerobic capacity, illnesses and loss of weight.
P The measure is not specific and sensitive for older adults.
'STOP-Bang: Score for obstructive sleep apnea, Snoring, Tired, Observed, Pressure, Body Mass Index.

All chosen measures are specific and sensitive for older adults,
except the quality of life measure (Comprehensive
Headlth-Related Quality of Life Instrument [15D]) [54] and 2
measures for sleeping disorders (Score for obstructive sleep
apnea, Snoring, Tired, Observed, Pressure, Body Mass Index
[STOP-Bang] [66,67] and Mallampati [68]). The 15D is a
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comprehensive health-related quality of lifeinstrument for adults
but is not specifically designed for older adults[54]. Inthe same
way, STOP-BANG [66,67] and Mallampati [68] are used to
evaluate obstructive sleep apnea in adults but not particularly
in older adults.
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Table3. Laboratory testsareincluded in the PORI 75 health screening procedure for 75-year-old home-dwelling residentsto screen for diseases prevalent

in older adults.

Laboratory tests Definition and description

25-hydroxy vitamin D?
D status.

The measurement of serum vitamin level isgenerally recognized astheclinical standard for the evaluation of vitamin

Albumin-corrected calcium®?  Total plasmacalcium isbound to protein, with albumin being the most abundant binding protein. Albumin-corrected
calcium is used as ameasure of calcium balance.

Basic blood count” b
dition of the body.

Hemoglobin Alcb o tisbetes

Serum creatinine glomerular
filtration rate®

Serum potassium®

Serum sodium®

The basic blood count is an important basic |aboratory examination that indicates various ways to analyze the con-

Glycated hemoglobin levels are a measure of average sugar levelsin the blood and are commonly used in relation

A blood creatinine examination is a part of aroutine health examination for recognizing kidney damage or the risk
of developing kidney disease. Glomerular filtration rate is the measurement used to determine kidney function.

Serum potassium is a measure of average potassium levels in the blood.

Serum sodium is ameasure of average sodium levelsin the blood.

8A measure included in the fall prevention guide [45].

BA measure recommended to be screened in ol der adults by the fall prevention guide [45].

CA measure recommended to optimize drug treatment.

Performing the Pilot PORI75 Health Screeningsin
2019

All residents (n=1104) who turned 75 years old in 2019 and
lived at home were sent an invitation letter to participate in the
PORI75 health screening (Figure 2, stage 1). Of the invited
residents, the participation rate for health screening was 37%
(n=415). Among these 415 participants, 407 (98%) gave written
consent to be included in the study.

The invitation letter contained a reserved time for the PN’s
appointment, arequest tofill inthe QTself questionnaire before
the appointment, instructionsto book a slot for laboratory tests
(Table 3), and an informed consent letter for the study
participation (Figure 2, stage 2). The residents were
recommended to book an appointment for the laboratory tests
no later than 5 days before the PN’s appointment (Figure 2,
stage 3). They were also asked to return the filled QTself form
at the PN’s appointment when the PN conducted the health
screenings according to the QTnurse form and reconciled the
medication list (Figure 2, stage 4). Residents signed the written
informed consent during the PN’s appointment if they were
willing to participate in the study. An appointment took about
2 hours including screening, reconciling the medication list,
and recording results in the electronic patient information
system. If a PN identified potential health risks based on the
predetermined health risk cut-off points (M ultimediaAppendix
1), they advised the resident to contact a health care provider
for further medical examination to manage the observed health
risks (Figure 2, stage 5).

Experiences From the First Pilot-Year Screeningsin
2019

The consensus mesting after the pilot screenings in 2019
considered the content of the PORI75 procedure to be
appropriate and applicable to a new segment of 75-year-old
residentsin 2020. The only changes made to the measureswere
the removal of the Basic Nordic Sleep Questionnaire [53] for
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measuring sleep disorders from the procedure. Thisis because
the Basic Nordic Sleep Questionnaire [53] lacked an easily
applicable and validated scoring method, thus making it difficult
for PNs to identify residents at risk. In addition, the following
2 new measures were added to the health screening: a tool
(Strength, Assistance with walking, Rise from a chair, Climb
stairs, and Falls) for identifying sarcopeniain older adults[55]
and achecklist (LOTTA) for assessing medication-related risks
and problems [58]. Strength, Assistance with walking, Rise
from a chair, Climb stairs, and Falls measure [55] was chosen
because sarcopenia may impede daily activities and increase
the rate of complications in older persons [69]. The validated
LOTTA checklist was nationally launched in Finland in 2020
by the Finnish Medicines Agency [58]. This self-assessment
tool for adults aged >65 years aims to identify the potentially
harmful risks and problems in their medication use.

Discussion

Principal Findings

The PORI75 preventive health screening procedure was
successfully developed and piloted with 75-year-old
home-dwelling residents. The procedure includes a coordinated
set of health measures covering the most common age-related
diseases and other conditions that may affect older adults
functionality and survival a home. The established
guestionnaires of health measures and laboratory tests enable
systematic and structured patient data recording and
management, with potential for secondary use in planning
preventive services for older adults according to their needs.
Thisalignswith the ongoing social and health carereform goals
in Finland [70]. The developed health screening procedure is
dynamic and can be expanded and annually supplemented with
new health screening data from 75-year-old residents. At the
moment, the database includes data from the years 2019-2022.
If the number of measures is wanted to be increased, modern
pervasive computing technology with sensors could provide
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new additions enabling continuous monitoring of selected health
functionsin home-dwelling older adults[16,17,71].

The final health screening procedure consists of quite a high
number of validated measures (n=30 measures), some of which
are extensive and time-consuming to apply (eg, quality of life
[54] and functional ability [63,64] measures). This increases
theworkload of the Social Security Center personnel, especially
the PNs who perform the measures. However, the mgjority of
the measures (22/30, 73%) were aready in use at the Social
Security Center before the PORI 75 procedure was established.
Although these health measures were used in different health
care wards and contexts, systematic preventive screening was
missing. Of the existing measures, 10 measures were included
in the QTnurse questionnaire and 7 in laboratory tests of the
PORI 75 procedure.

Delegating the task of self-assessment for some measures to
the older residents themselves proved to be a feasible practice
(9 measures, of which 5 were aready applied at the Social
Security Center before PORI75). Based on the pil ot experiences,
75-year-old home-dwelling residents were able to actively
participate in heath screening by answering the QTself
guestionnaire for the chosen measures. Asall theresidentswere
interviewed by aPN during their health screening appoi ntment,
PNs were able to confirm whether all measures of QTself
guestionnaire had been completed and what problems the
residents may have experienced in filling in their personal
information. Thus, we can assume that all residents who
consented to fill the QTself questionnaire did so. Unfortunately,
the PNs did not keep records of the difficulties the residents
may have experienced in completing the QTself questionnaire,
so we cannot report these findings. Difficulty in self-completing
the questionnaires could have been one of the reasons for not
participating in the health screening. These findings suggest the
need for making a more detailed analysis of health screening
participants and nonparticipants in the future.

The participation rate in the health screening was not very high
(n=415, 37%), even though the health screening was provided
free of charge for all 75-year-old home-dwelling residents. If
the health screening for 75-year-old residents will become a
routine practice, it isimportant to find new strategiesto increase
the participation rate. Otherwise, the procedure will not reach
its primary goal of helping older residents to live at home for
aslong aspossible and lowering the proportion of older residents
living in assisted living facilities and nursing homes.

Another conseguence of the low participation rate can be biased
on estimates for planning social and health services needed for
geriatric care. The bias in the allocation of resources can be
aggravated by the assumption that many nonparticipants may
have had a poorer health status and functional ability than the
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participants. This will lead to underestimating the resources
needed for geriatric care. Therefore, it is important in future
studies to investigate the characteristics of health screening
participants and nonparticipants to estimate the bias caused by
the participation rate. Based on this analysis, a suitable
correction should be used in data analysis to consider this
potential source of bias that can reflect on health services
planning and allocation of resources in the well-being services
county. It is also important to understand other complications
encountered in the process and to focus on them in future
studies. A potential option for increasing the participation rate
could be to conduct health screening in connection with
emergency department visits. It isimportant to note that in any
case, the health screening is entirely voluntary, and it is
everyone's right to choose whether they want to participate.

In Finland, 75-year-old residents or any other segment of older
adults do not routinely have PN’s appointments and the related
opportunities for preventive health counseling such as those
presented here. Systematic health checks are routine in most
countries[72] but aremoretypically focused on specific diseases
or symptoms [10-21] or medication management [73]. The
PORI75 is a unique and comprehensive health screening
procedure for home-dwelling older adults where the
effectiveness and cost-effectiveness should be evaluated in
future studies when we have gathered sufficient data for
statistical analyses. In forthcoming studies, wewill evaluatethe
effectiveness of the health screening by comparing emergency
department visits before and after the health screening for both
participants and nonparticipants. If the outcomes are positive,
the procedure has the potential to be implemented in other
well-being services counties, or even nationally in Finland and
beyond. As the measures and tests were chosen by the local
health screening group based on proposals from the
interprofessional research group, consensus meetings with an
extended representation should be carried out to confirm the
consensus findings.

The PORI75 health screening procedure is still under
development. The procedure has been pilot-tested and used in
clinical practice at the Social Security Center of Pori as
presented in this study. The development continues towards a
digital datalake and atemplate facilitating the use of the data
in data-driven management in the regional well-being services
county.

Conclusions

The developed preventive PORI75 enables the use of clinical
patient data for purposes of strategic planning of supportive
services in primary care if the potential bias by a low
participation rate is controlled.

We are thankful to the Social Security Center of Pori and Satakunta University of Applied Sciences, Finland, for planning and
carrying out the PORI75 Study and participating in this research. We would especially like to thank Minna Rajala and Nina
Karttunen, Social Security Center of Pori, for their valuable contributions to this study. This research is part of the Data L ake
Innovation Testbed for Future Hospital (January 2021 onwards), Ministry of Education and Culture, Finland, and the Future
Hospital Innovation Platform, the Regional Council of Satakunta, ERDF (January 2019 onwards). Otherwise, this research has

https://www.researchprotocols.org/2023/1/e48753

JMIR Res Protoc 2023 | vol. 12 | e48753 | p. 10
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Kanninen et &

not received specific grants from funding agencies in the public, commercial, or not-for-profit sectors. Open-access publishing
isfunded by the Helsinki University Library.

Data Availability

The data that support the findings of this study are available from the Social Security Center of Pori but restrictions apply to the
availability of these data, which were used under license for the current study and are therefore not publicly available. Data are,
however, available from the patient document archive of Pori Town (arkisto.ter@porinperusturva.fi) based on the Act on the
Secondary Use of Health and Social Data upon reasonable request.

Authors Contributions

JCK, AH, SK, and JP contributed to the study concept and design. JCK, AH, JB, and JP acquired and analyzed the data. JCK,
AH, MA, and JP drafted the manuscript. JCK, AH, MA, and JP critically revised the manuscript for important intellectual content.
JCK, AH, SK, PH, ALK, JB, MA, and JP read and approved the final manuscript. JCK, AH, and JP contributed equally to this
work.

Conflictsof Interest
None declared.

Multimedia Appendix 1

The cut-off points of screenings and laboratory tests for further actions.
[DOCX File, 58 KB-Multimedia Appendix 1]

References

1.  10factsonageing and health. World Health Organi zation (WHO). 2017. URL.: https.//www.who.int/news-room/fact-sheets/
detail/10-facts-on-ageing-and-health [accessed 2021-03-18]

2. Ministry of Social Affairsand Health and Association of Finnish Local and Regional Authorities. Quality recommendation
to guarantee agood quality of life and improved servicesfor older persons 2020-2023 The Aimisan Age-friendly Finland.
Ministry of Social Affairs and Health 2020. URL.: https.//julkaisut.valtioneuvosto.fi/bitstream/handle/10024/162455/

STM_2020 29 J.pdf?sequence=1& isAllowed=y [accessed 2021-03-18]
3. Home care across Europe 2012, current structure and future challenges. World Health Organization. URL: https.//apps.

who.int/iris/bitstream/handl e/10665/327948/9789289002882-eng.pdf ?sequence=1& isAllowed=y [accessed 2021-08-25]
4.  Teperi J, Porter ME, Vuorenkoski L, Baron JF. The Finnish health care system: avalue-based perspective. Sitra Reports
82. 2009. URL : http://www.hbs.edu/faculty/Publication%20Files/

Finnish_Health Care System SITRA2009_78584c8b-10c4-4206-9f9a-441bf8bela2c.pdf [accessed 2021-08-25]
5. SazlinaSG. Hedlth screening for ol der people-what are the current recommendations? Malays Fam Physician 2015;10(1):2-10

[FREE Full text] [Medline: 26425289]

6. NicholasJA, Hall WJ. Screening and preventive services for older adults. Mt Sinai JMed 2011;78(4):498-508 [ FREE Full
text] [doi: 10.1002/ms|.20275] [Medline: 21748739]

7.  van Hout HPJ, Jansen APD, van Marwijk HWJ, Pronk M, Frijters DF, Nijpels G. Prevention of adverse health trajectories
in avulnerable elderly population through nurse home visits: arandomized controlled trial [| SRCTN05358495]. J Gerontol
A Biol Sci Med Sci 2010;65A (7):734-742 [FREE Full text] [doi: 10.1093/gerona/glg037]

8.  Clarfield AM. Screening in frail older people: an ounce of prevention or a pound of trouble? J Am Geriatr Soc
2010;58(10):2016-2021 [doi: 10.1111/j.1532-5415.2010.03070.x] [Medline: 20929471]

9. Leipzig RM, Whitlock EP, Wolff TA, Barton MB, Michael YL, Harris R, US Preventive Services Task Force Geriatric
Workgroup. Reconsidering the approach to prevention recommendations for older adults. Ann Intern Med
2010;153(12):809-814 [FREE Full text] [doi: 10.7326/0003-4819-153-12-201012210-00007] [Medline; 21173415]

10. GarciaMV, Agar MR, Soo WK, To T, Phillips JL. Screening toolsfor identifying older adults with cancer who may benefit
from a geriatric assessment: a systematic review. JAMA Oncol 2021;7(4):616-627 [doi: 10.1001/jamaoncol.2020.6736]
[Medline: 33443547]

11. Fotheringham L, Paddick SM, Millar EB, Norman C, Lukose A, Walker R, et al. Screening tools for common mental
disordersin older adults in South Asia: a systematic scoping review. Int Psychogeriatr 2022;34(5):427-438 [ FREE Full
text] [doi: 10.1017/S1041610220003804] [Medline: 33413722]

12. Pidoux T, Goyard J, Lesourd B. Screening tools for frailty in primary health care: a systematic review. Geriatr Gerontol
Int 2012;12(2):189-197 [doi: 10.1111/j.1447-0594.2011.00797.x] [Medline: 22233158]

13. Tran J, Nimojan T, Saripella A, Tang-Wai DF, Butris N, Kapoor P, et al. Rapid cognitive assessment tools for screening
of mild cognitiveimpairment in the preoperative setting: asystematic review and meta-analysis. J Clin Anesth 2022;78:110682
[FREE Full text] [doi: 10.1016/j.jclinane.2022.110682] [Medline: 35193049]

https://www.researchprotocols.org/2023/1/e48753 JMIR Res Protoc 2023 | vol. 12 | e48753 | p. 11
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=resprot_v12i1e48753_app1.docx&filename=91f21013befc038ae2771cc60e712a08.docx
https://jmir.org/api/download?alt_name=resprot_v12i1e48753_app1.docx&filename=91f21013befc038ae2771cc60e712a08.docx
https://www.who.int/news-room/fact-sheets/detail/10-facts-on-ageing-and-health
https://www.who.int/news-room/fact-sheets/detail/10-facts-on-ageing-and-health
https://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/162455/STM_2020_29_J.pdf?sequence=1&isAllowed=y
https://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/162455/STM_2020_29_J.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/327948/9789289002882-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/327948/9789289002882-eng.pdf?sequence=1&isAllowed=y
http://www.hbs.edu/faculty/Publication%20Files/Finnish_Health_Care_System_SITRA2009_78584c8b-10c4-4206-9f9a-441bf8be1a2c.pdf
http://www.hbs.edu/faculty/Publication%20Files/Finnish_Health_Care_System_SITRA2009_78584c8b-10c4-4206-9f9a-441bf8be1a2c.pdf
https://europepmc.org/abstract/MED/26425289
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26425289&dopt=Abstract
https://europepmc.org/abstract/MED/21748739
https://europepmc.org/abstract/MED/21748739
http://dx.doi.org/10.1002/msj.20275
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21748739&dopt=Abstract
https://academic.oup.com/biomedgerontology/article/65A/7/734/559835?login=false
http://dx.doi.org/10.1093/gerona/glq037
http://dx.doi.org/10.1111/j.1532-5415.2010.03070.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20929471&dopt=Abstract
https://www.acpjournals.org/doi/10.7326/0003-4819-153-12-201012210-00007
http://dx.doi.org/10.7326/0003-4819-153-12-201012210-00007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21173415&dopt=Abstract
http://dx.doi.org/10.1001/jamaoncol.2020.6736
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33443547&dopt=Abstract
https://www.cambridge.org/core/journals/international-psychogeriatrics/article/screening-tools-for-common-mental-disorders-in-older-adults-in-south-asia-a-systematic-scoping-review/D428C726F2800461CE5F45D8B20D038B
https://www.cambridge.org/core/journals/international-psychogeriatrics/article/screening-tools-for-common-mental-disorders-in-older-adults-in-south-asia-a-systematic-scoping-review/D428C726F2800461CE5F45D8B20D038B
http://dx.doi.org/10.1017/S1041610220003804
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33413722&dopt=Abstract
http://dx.doi.org/10.1111/j.1447-0594.2011.00797.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22233158&dopt=Abstract
https://www.sciencedirect.com/science/article/abs/pii/S0952818022000381?via%3Dihub
http://dx.doi.org/10.1016/j.jclinane.2022.110682
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35193049&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Kanninen et &

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

Park SH. Tools for assessing fall risk in the elderly: a systematic review and meta-analysis. Aging Clin Exp Res
2018;30(1):1-16 [doi: 10.1007/s40520-017-0749-0] [Medline: 28374345]

Donini LM, Savina C, Rosano A, Cannella C. Systematic review of nutritional status evaluation and screening toolsin the
elderly. JNutr Health Aging 2007;11(5):421-432 [Medline: 17657364]

Araljo F, NogueiraMN, Silva J, Rego S. A technological-based platform for risk assessment, detection, and prevention of
falls among home-dwelling older adults: protocol for a quasi-experimenta study. IMIR Res Protoc 2021;10(8):€25781
[FREE Full text] [doi: 10.2196/25781] [Medline: 34387557]

Schiitz N, Saner H, Botros A, Pais B, Santschi V, Buluschek B, et al. Contactless sleep monitoring for early detection of
health deteriorations in community-dwelling older adults: exploratory study. IMIR Mhealth Uhealth 2021;9(6):€24666
[FREE Full text] [doi: 10.2196/24666] [Medline: 34114966]

Doan TN, Ho WC, Wang LH, Chang FC, Nhu NT, Chou LW. Prevalence and methods for assessment of oropharyngeal
dysphagiain older adults: a systematic review and meta-analysis. J Clin Med 2022;11(9):2605 [ FREE Full text] [doi:
10.3390/jcm11092605] [Medline: 35566731]

Sutton M, Grimmer-Somers K, Jeffries L. Screening tools to identify hospitalised elderly patients at risk of functional
decline: a systematic review. Int J Clin Pract 2008;62(12):1900-1909 [doi: 10.1111/j.1742-1241.2008.01930.x] [Medline:
19166437]

Decoster L, Van Puyvelde K, Mohile S, Wedding U, Basso U, Colloca G, et a. Screening toolsfor multidimensional health
problems warranting a geriatric assessment in older cancer patients: an update on SIOG recommendations? Ann Oncol
2015;26(2):288-300 [FREE Full text] [doi: 10.1093/annonc/mdu210] [Medline: 24936581]

Barry E, Galvin R, Keogh C, Horgan F, Fahey T. Isthe timed up and go test a useful predictor of risk of fallsin community
dwelling older adults: a systematic review and meta-analysis. BMC Geriatr 2014;14:14 [FREE Full text] [doi:
10.1186/1471-2318-14-14] [Medline: 24484314]

Chun S, Shin DW, Han K, Jung JH, Kim B, Jung HW, et a. The timed up and go test and the ageing heart: findings from
anational health screening of 1,084,875 community-dwelling older adults. Eur J Prev Cardiol 2021;28(2):213-219 [FREE
Full text] [doi: 10.1177/2047487319882118] [Medline: 33838038]

Chun SH, Cho B, Yang HK, Ahn E, Han MK, Oh B, et al. Performance on physical function tests and the risk of fractures
and admissions: findings from a national health screening of 557,648 community-dwelling older adults. Arch Gerontol
Geriatr 2017;68:174-180 [FREE Full text] [doi: 10.1016/j.archger.2016.10.008] [Medline: 27810666]

Hori N, Ishizaki T, Masui Y, Yoshida Y, Inagaki H, Ito K, et a. Criterion validity of the health assessment questionnaire
for the national screening program for older adults in Japan: the SONIC study. Geriatr Gerontol Int 2023;23(6):437-443
[doi: 10.1111/ggi.14585] [Medline: 37096927]

Yakabe M, Shibasaki K, Hosoi T, Matsumoto S, Hoshi K, AkishitaM, et al. Effectiveness of the Questionnaire for Medical
Checkup of Old-Old (QMCOO) to diagnose frailty in community-dwelling older adults. Geriatr Gerontol Int
2022;22(2):127-131 [doi: 10.1111/ggi.14328] [Medline: 34894169]

Iheme L, Hirdes JP, Geffen L, Heckman G, Hogeveen S. Psychometric properties, feasibility, and acceptability of the
self-reported interRAI check-up assessment. JAm Med Dir Assoc 2022;23(1):117-121 [FREE Full text] [doi:
10.1016/j.jamda.2021.06.008] [Medline: 34197792]

Airaksinen M, Toivo T, Jokinen L, Savela E, Parkkamaki S, Sandler C, et a. Policy and vision for community pharmacies
in Finland: aroadmap towards enhanced integration and reduced costs. Pharm Pract (Granada) 2021;19(1):2288 [FREE
Full text] [doi: 10.18549/PharmPract.2021.1.2288] [Medline: 33628348]

Social and Health Services (online). Ministry of Social Affairsand Health. URL : http://stm.fi/en/social-and-health-services
[accessed 2021-08-24]

Health, social services and regional government reform in Finland. Ministry of Social Affairs and Health. URL: http:/
[alueuudistus.fi/frontpage [accessed 2021-08-24]

The act on organizing social welfare and healthcare (612/2021). Finlex Data Bank, Finnish Ministry of Justice. URL: https:/
Iwww.finlex.fi/fi/laki/alkup/2021/20210612 [accessed 2022-05-13]

The act on the secondary use of health and social data (552/2019). Finlex Data Bank, Finnish Ministry of Justice. URL:
https.//www.finlex.fi/fi/laki/alkup/2019/20190552 [accessed 2022-05-13]

Summary of thefinal report of the productivity program. The Social Security Center of Pori. 2019. URL : https://cms.pori.fi/
uploads/sites/2/2022/10/2019 11 22 porin_perustuvan_loppuraportin_tiivistelma.pdf [accessed 2023-03-06]

Hirdes JP, Ljunggren G, Morris N, Frijters DHM, Soveri HF, Gray L, et a. Reliability of theinterRAI suite of assessment
instruments: a 12-country study of an integrated health information system. BMC Health Serv Res 2008;8:277 [FREE Full
text] [doi: 10.1186/1472-6963-8-277] [Medline: 19115991]

Gray LC, Berg K, Fries BE, Henrard JC, Hirdes JP, Steel K, et al. Sharing clinical information across care settings: the
birth of an integrated assessment system. BM C Health Serv Res 2009;9:71 [ EREE Full text] [doi: 10.1186/1472-6963-9-71]
[Medline: 19402891]

The act on supporting the functional capacity of the older population and on social and health care servicesfor older persons
(604/2022). Finlex data bank, Finnish Ministry of Justice. URL : https.//finlex.fi/fi/laki/alkup/2022/20220604 [accessed
2023-08-01]

https://www.researchprotocols.org/2023/1/e48753 JMIR Res Protoc 2023 | vol. 12 | e48753 | p. 12

(page number not for citation purposes)


http://dx.doi.org/10.1007/s40520-017-0749-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28374345&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17657364&dopt=Abstract
https://www.researchprotocols.org/2021/8/e25781
http://dx.doi.org/10.2196/25781
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34387557&dopt=Abstract
https://mhealth.jmir.org/2021/6/e24666
http://dx.doi.org/10.2196/24666
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34114966&dopt=Abstract
https://www.mdpi.com/2077-0383/11/9/2605
http://dx.doi.org/10.3390/jcm11092605
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35566731&dopt=Abstract
http://dx.doi.org/10.1111/j.1742-1241.2008.01930.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19166437&dopt=Abstract
https://www.annalsofoncology.org/article/S0923-7534(19)31366-3/fulltext
http://dx.doi.org/10.1093/annonc/mdu210
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24936581&dopt=Abstract
https://bmcgeriatr.biomedcentral.com/articles/10.1186/1471-2318-14-14
http://dx.doi.org/10.1186/1471-2318-14-14
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24484314&dopt=Abstract
https://academic.oup.com/eurjpc/article/28/2/213/6220139?login=false
https://academic.oup.com/eurjpc/article/28/2/213/6220139?login=false
http://dx.doi.org/10.1177/2047487319882118
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33838038&dopt=Abstract
https://www.sciencedirect.com/science/article/abs/pii/S0167494316301881?via%3Dihub
http://dx.doi.org/10.1016/j.archger.2016.10.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27810666&dopt=Abstract
http://dx.doi.org/10.1111/ggi.14585
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37096927&dopt=Abstract
http://dx.doi.org/10.1111/ggi.14328
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34894169&dopt=Abstract
https://www.jamda.com/article/S1525-8610(21)00566-1/fulltext
http://dx.doi.org/10.1016/j.jamda.2021.06.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34197792&dopt=Abstract
https://www.pharmacypractice.org/index.php/pp/article/view/2288/887
https://www.pharmacypractice.org/index.php/pp/article/view/2288/887
http://dx.doi.org/10.18549/PharmPract.2021.1.2288
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33628348&dopt=Abstract
http://stm.fi/en/social-and-health-services
http://alueuudistus.fi/frontpage
http://alueuudistus.fi/frontpage
https://www.finlex.fi/fi/laki/alkup/2021/20210612
https://www.finlex.fi/fi/laki/alkup/2021/20210612
https://www.finlex.fi/fi/laki/alkup/2019/20190552
https://cms.pori.fi/uploads/sites/2/2022/10/2019_11_22_porin_perustuvan_loppuraportin_tiivistelma.pdf
https://cms.pori.fi/uploads/sites/2/2022/10/2019_11_22_porin_perustuvan_loppuraportin_tiivistelma.pdf
https://bmchealthservres.biomedcentral.com/articles/10.1186/1472-6963-8-277
https://bmchealthservres.biomedcentral.com/articles/10.1186/1472-6963-8-277
http://dx.doi.org/10.1186/1472-6963-8-277
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19115991&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/1472-6963-9-71
http://dx.doi.org/10.1186/1472-6963-9-71
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19402891&dopt=Abstract
https://finlex.fi/fi/laki/alkup/2022/20220604
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Kanninen et &

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

Fries BE, Schroll M, Hawes C, Gilgen R, Jénsson PV, Park P. Approaching cross-national comparisons of nursing home
residents. Age Ageing 1997;26(Suppl 2):13-18 [FREE Full text] [doi: 10.1093/ageing/26.suppl_2.13] [Medline: 9464549]
MorrisJIN, FriesBE, Stedl K, Ikegami N, Bernabei R, Carpenter Gl, et al. Comprehensive clinical assessment in community
setting: applicability of the MDS-HC. J Am Geriatr Soc 1997;45(8):1017-1024 [FREE Full text] [doi:
10.1111/j.1532-5415.1997.tb02975.x] [Medline: 9256857]

Hirdes JP, van Everdingen C, Ferris J, Franco-Martin M, Fries BE, Heikkild J, et al. The interRAI suite of mental health
assessment instruments: an integrated system for the continuum of care. Front Psychiatry 2019;10:926 [FREE Full text]
[doi: 10.3389/fpsyt.2019.00926] [Medline: 32076412]

Steel K, Ljunggren G, Topinkova E, Morris N, Vitale C, Parzuchowski J, et al. The RAI-PC: an assessment instrument
for palliative carein all settings. Am JHosp Palliat Care 2003;20(3):211-219 [doi: 10.1177/104990910302000311] [Medline:
12785043]

Gray LC, Bernabel R, Berg K, Finne-Soveri H, Fries BE, Hirdes JP, et al. Standardizing assessment of elderly peoplein
acute care: the interRAI acute care instrument. JAm Geriatr Soc 2008;56(3):536-541 [FREE Full text] [doi:
10.1111/j.1532-5415.2007.01590.x] [Medline: 18179498]

Statistics Finland. StatFin database Statistics Finland. URL : https://www.stat.fi/index_en.htmle [accessed 2022-05-24]
The act on the social and health care customer fees (734/1992). Finlex Data Bank, Finnish Ministry of Justice. URL : https:/
Swww.finlex.fi/fi/laki/smur/1992/19920734 [accessed 2022-05-13]

Meyer J. Qualitative research in health care. Using qualitative methods in health related action research. BMJ
2000;320(7228):178-181 [FREE Full text] [doi: 10.1136/bm;j.320.7228.178] [Medline: 10634744]

Lewin K. Action research and minority problems. J Soc | ssues 1946;2(4):34-46 [FREE Full text] [doi:
10.1111/j.1540-4560.1946.tb02295..]

Preventing fallsin older people—IKINA. Administrative sector of the Ministry of Social Affairs and Health. Finnish
Institute for Health and Welfare. URL : https.//www.julkari.fi/bitstream/handle/10024/79998/THL _Opas 16 verkko.

pdf ?sequence=1& isAllowed=y [accessed 2021-10-05]

Terveysportti national health portal: Toimia-database. Finnish Institute for Health and Welfare. 2021. URL: https.//www.
terveysportti.fi/apps/dtk/tmi 2toc=802599 [accessed 2023-03-30]

The current care guidelines website. The Finnish Medical Society Duodecim. 2021. URL: https.//www.kaypahoito.fi/en/
[accessed 2021-09-03]

Katz S. Assessing self-maintenance: activities of daily living, mobility, and instrumental activities of daily living. JAm
Geriatr Soc 1983;31(12):721-727 [doi: 10.1111/].1532-5415.1983.tb03391.x] [Medline: 6418786]

Lawton MP, Brody EM. Assessment of older people: self-maintaining and instrumental activitiesof daily living. Gerontol ogist
1969;9(3):179-186 [Medline: 5349366]

Saunders JB, Aasland OG, Babor TF, de la Fuente JR, Grant M. Development of the Alcohol Use Disorders Identification
Test (AUDIT): WHO Collaborative Project on Early Detection of Personswith Harmful Alcohol Consumption--11. Addiction
1993;88(6):791-804 [doi: 10.1111/].1360-0443.1993.tb02093.x] [Medline: 8329970]

Bradley KA, DeBenedetti AF, Volk RJ, Williams EC, Frank D, Kivlahan DR. AUDIT-C asabrief screen for alcohol misuse
inprimary care. Alcohol Clin Exp Res2007;31(7):1208-1217 [doi: 10.1111/].1530-0277.2007.00403.x] [Medline: 17451397]
Yesavage JA, Brink T, Rose TL, Lum O, Huang V, Adey M, et al. Development and validation of a geriatric depression
screening scale: apreliminary report. J Psychiatr Res 1982;17(1):37-49 [doi: 10.1016/0022-3956(82)90033-4] [Medline:
7183759]

Partinen M, Gislason T. Basic Nordic Sleep Questionnaire (BNSQ): a quantitated measure of subjective sleep complaints.
J Sleep Res 1995;4(S1):150-155 [FREE Full text] [doi: 10.1111/].1365-2869.1995.tb00205.x] [Medline: 10607192]
Sintonen H, Pekurinen M. A generic 15 dimensional measure of health-related quality of life (15D). J Soc Med
1989;26(1):85-96

Malmstrom TK, Morley JE. SARC-F: a simple questionnaire to rapidly diagnose sarcopenia. JAm Med Dir Assoc
2013;14(8):531-532 [doi: 10.1016/j.jamda.2013.05.018] [Medline: 23810110]

Uebersax JS, Wyman JF, Shumaker SA, McClish DK, Fantl JA. Short forms to assess life quality and symptom distress
for urinary incontinence in women: the incontinence impact questionnaire and the urogenital distressinventory. Continence
Program for Women Research Group. Neurourol Urodyn 1995;14(2):131-139 [doi: 10.1002/nau.1930140206] [Medline:
7780440]

Utomo E, Korfage 1J, Wildhagen MF, Steensma AB, Bangma CH, Blok BFM. Validation of the Urogenital Distress
Inventory (UDI-6) and Incontinence Impact Questionnaire (11Q-7) in adutch population. Neurourol Urodyn 2015;34(1):24-31
[doi: 10.1002/nau.22496] [Medline: 24167010]

Toivo T, Dimitrow M. "LOTTA" checklist—8 questions about your medication. The Administrative sector of the Ministry
of Social Affairsand Health. URL: https:.//www.fimea.fi/documents/160140/762468/L otta_kyselylomake FINAL.pdf/
2bde1659-10aa-7f22-2e48-600e22bc0a902=1579256824363 [accessed 2021-03-30]

Russell MA, Hill KD, Blackberry 1, Day LM, Dharmage SC. Thereliability and predictive accuracy of the fallsrisk for
older people in the community assessment (FROP-Com) tool. Age Ageing 2008;37(6):634-639 [FREE Full text] [doi:
10.1093/ageing/afn129] [Medline: 18565980]

https://www.researchprotocols.org/2023/1/e48753 JMIR Res Protoc 2023 | vol. 12 | e48753 | p. 13

(page number not for citation purposes)


https://watermark.silverchair.com/26-suppl_2-13.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAA2wwggNoBgkqhkiG9w0BBwagggNZMIIDVQIBADCCA04GCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMgqAaSWWBLLu3bBnVAgEQgIIDH7SyRbCLf77xYMj7ta5Mm349BrseTlw6ai_-pRBOs7oKiv7R5pKMafw3rTRN-ZCXoGlTOSmkPOKUxi22pfcnzvSm20N0mu92s5GetS-wJQY9RXOX0Zi6edZiIURJdXJqyTy9Zbb1kxX3aRgB-Kkq22S8_RCzIVJK3C2_pDpYUk0kzecPRwJb0HCI7pahGkAD_1J_GojpGV_DPrYRA4d-AiTc5IVqxvW_Z3a7V6BXDxsxzaSAcFKyCAkEeniixrEdE6vDkaqvMMTtKd8-Q-iJZaIBudvJEBlWapErASofKM9a2X07omUfaQgL5E4gYi_ax1eRqC1M9g_O4rxPEpq6qjWoR2cxXsXqOdMSUKkN7FmohpkcRQUfYA9B692C_ZjRUecDLELI2Xbkw_EhXtIriW7tKqEC3X_4jASO55WUp4r8PMXKhM2dJAibsY9TJxzg69ivjoIEvc-2hDM3TdscX3-3zjdilOpyi29seWVnflj8ybdL3Op7ZgEsIrdApDr_zAiMrw6aMIMryfzOBfEuhv1cbt1QPruXzjakbq4_oeqUYRfOr0UpE2ZMHSafM4m1i9F5N5x-KlOdOh1Zs7yGuGokT0jZbsksngmteBCbhaxJFWyC0E1iatC1gE6BwtKx6Pf5LkcPUMTFe7w4Xg6b_oSGlTPlvezI1-PGnR-sg6Z8O7NVDbto5lmTdwiQJR6nonSPrVBw7liNo9AWFxslOzoCEJgALLZj0np0i8cOerzOFIVsJgJB8wZs8fYXbDnsLFg5JHXWthSo9mPLnmZJnSThla2JimzhpVrn6DgyjXh972eRRezvaCsQMNqAgzVURZ1TiZ9heiCNbbAgdDC3l2L_wQP4_S_K6i9N-C9319X-LNW4SQWjzpE4g3N52rByjXZqh6HG_XTzmIOj__KZrh3dla4hvJxSQMe1pe2Gzkiwj8yxhlqtvqORrKZXfyMfWC5Nntbxc0ag8o4tELt5PAE90QA7fWQ3AlgU0YrlQa9REqDX25Wb6rBVmLceOZbIpTRikWwAinDuV2TSjcDIp1Kx118-oqOtZuaCwIBjxyA
http://dx.doi.org/10.1093/ageing/26.suppl_2.13
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9464549&dopt=Abstract
http://hdl.handle.net/2027.42/111099
http://dx.doi.org/10.1111/j.1532-5415.1997.tb02975.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9256857&dopt=Abstract
https://www.frontiersin.org/articles/10.3389/fpsyt.2019.00926/full
http://dx.doi.org/10.3389/fpsyt.2019.00926
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32076412&dopt=Abstract
http://dx.doi.org/10.1177/104990910302000311
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12785043&dopt=Abstract
http://hdl.handle.net/2027.42/65765
http://dx.doi.org/10.1111/j.1532-5415.2007.01590.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18179498&dopt=Abstract
https://www.stat.fi/index_en.htmle
https://www.finlex.fi/fi/laki/smur/1992/19920734
https://www.finlex.fi/fi/laki/smur/1992/19920734
https://europepmc.org/abstract/MED/10634744
http://dx.doi.org/10.1136/bmj.320.7228.178
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10634744&dopt=Abstract
http://www.fionawangstudio.com/ddcontent/Instructions/action_research/readings/Lewin_1946_action%20research%20and%20minority%20problems.pdf
http://dx.doi.org/10.1111/j.1540-4560.1946.tb02295.x
https://www.julkari.fi/bitstream/handle/10024/79998/THL_Opas_16_verkko.pdf?sequence=1&isAllowed=y
https://www.julkari.fi/bitstream/handle/10024/79998/THL_Opas_16_verkko.pdf?sequence=1&isAllowed=y
https://www.terveysportti.fi/apps/dtk/tmi?toc=802599
https://www.terveysportti.fi/apps/dtk/tmi?toc=802599
https://www.kaypahoito.fi/en/
http://dx.doi.org/10.1111/j.1532-5415.1983.tb03391.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6418786&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=5349366&dopt=Abstract
http://dx.doi.org/10.1111/j.1360-0443.1993.tb02093.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8329970&dopt=Abstract
http://dx.doi.org/10.1111/j.1530-0277.2007.00403.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17451397&dopt=Abstract
http://dx.doi.org/10.1016/0022-3956(82)90033-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7183759&dopt=Abstract
https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1365-2869.1995.tb00205.x
http://dx.doi.org/10.1111/j.1365-2869.1995.tb00205.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10607192&dopt=Abstract
http://dx.doi.org/10.1016/j.jamda.2013.05.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23810110&dopt=Abstract
http://dx.doi.org/10.1002/nau.1930140206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7780440&dopt=Abstract
http://dx.doi.org/10.1002/nau.22496
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24167010&dopt=Abstract
https://www.fimea.fi/documents/160140/762468/Lotta_kyselylomake_FINAL.pdf/2bde1659-10aa-7f22-2e48-600e22bc0a90?t=1579256824363
https://www.fimea.fi/documents/160140/762468/Lotta_kyselylomake_FINAL.pdf/2bde1659-10aa-7f22-2e48-600e22bc0a90?t=1579256824363
https://academic.oup.com/ageing/article/37/6/634/40408?login=false
http://dx.doi.org/10.1093/ageing/afn129
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18565980&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Kanninen et &

60.

61.

62.

63.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Folstein MF, Folstein SE, McHugh PR. "Mini-mental state". A practical method for grading the cognitive state of patients
for the clinician. J Psychiatr Res 1975;12(3):189-198 [doi: 10.1016/0022-3956(75)90026-6] [Medline: 1202204]

Vellas B, Villars H, Abellan G, Soto ME, Rolland Y, Guigoz Y, et al. Overview of the MNA--its history and challenges.
JNutr Health Aging 2006;10(6):456-463 discussion 463-5. [Medline: 17183418]

Freeman R, Wieling W, Axelrod FB, Benditt DG, Benarroch E, Biaggioni |, et al. Consensus statement on the definition
of orthostatic hypotension, neurally mediated syncope and the postural tachycardia syndrome. Clin Auton Res
2011;21(2):69-72 [doi: 10.1007/s10286-011-0119-5] [Medline: 21431947]

Guranik JM, Simonsick EM, Ferrucci L, Glynn RJ, Berkman LF, Blazer DG, et al. A short physical performance battery
assessing lower extremity function: association with self-reported disability and prediction of mortality and nursing home
admission. J Gerontol 1994;49(2):M85-M94 [doi: 10.1093/geronj/49.2.m85] [Medline: 8126356]

CsukaM, McCarty DJ. Simple method for measurement of lower extremity muscle strength. Am JMed 1985;78(1):77-81
[doi: 10.1016/0002-9343(85)90465-6] [Medline: 3966492]

Morley JE, Malmstrom TK, Miller DK. A simple frailty questionnaire (FRAIL) predicts outcomes in middle aged African
Americans. JNutr Health Aging 2012;16(7):601-608 [FREE Full text] [doi: 10.1007/s12603-012-0084-2] [Medline:
22836700]

Chung F, Yegneswaran B, Liao B, Chung SA, Vairavanathan S, Islam S, et al. STOP questionnaire: atool to screen patients
for obstructive sleep apnea. Anesthesiology 2008;108(5):812-821 [FREE Full text] [doi: 10.1097/ALN.0b013e31816d83e4]
[Medline: 18431116

Chung F, Subramanyam R, Liao P, Sasaki E, Shapiro C, Sun Y. High STOP-bang score indicates a high probability of
obstructive sleep apnoea. Br J Anaesth 2012;108(5):768-775 [FREE Full text] [doi: 10.1093/bjalaes022] [Medline: 22401881]
Nuckton TJ, Glidden DV, Browner WS, Claman DM. Physical examination: mallampati score as an independent predictor
of obstructive sleep apnea. Sleep 2006;29(7):903-908 [ FREE Full text] [doi: 10.1093/sleep/29.7.903] [Medline: 16895257]
Dent E, Morley JE, Cruz-Jentoft AJ, Arai H, Kritchevsky SB, Guralnik J, et al. International Clinical Practice Guidelines
for Sarcopenia (ICFSR): screening, diagnosis and management. J Nutr Health Aging 2018;22(10):1148-1161 [doi:
10.1007/s12603-018-1139-9] [Medline: 30498820]

The Act on the Secondary Use of Health and Social Data enabl e the secure use of social and health data. Ministry of Social
Affairs and Health. URL: https://stm.fi/sote-tiedon-hyodyntaminen [accessed 2022-06-28]

Lussier M, Aboujaoudé A, Couture M, Moreau M, Laliberté C, Giroux S, et a. Using ambient assisted living to monitor
older adultswith alzheimer disease: single-case study to validate the monitoring report. IMIR Med Inform 2020;8(11):€20215
[FREE Full text] [doi: 10.2196/20215] [Medline: 33185555]

EPHOS5: disease prevention, including early detection of illness. World Health Organization. URL : https://www.euro.who.int/
en/health-topi cs/Heal th-systems/public-heal th-services/policy/the-10-essential - public-heal th-operations/
epho5-disease-prevention,-including-earl y-detection-of -il Iness?A ccessed [accessed 2021-04-28]

PereiraF, Dixe MDA, Pereira SG, Meyer-Massetti C, Verloo H. An intervention program to reduce medication-related
problems among polymedicated home-dwelling older adults (OptiMed): protocol for a pre-post, multisite, pilot, and
feasibility study. IMIR Res Protoc 2023;12:€39130 [FREE Full text] [doi: 10.2196/39130] [Medline: 36696165]

Abbreviations

15D: Comprehensive Health-Related Quality of Life Instrument

PN: practical nurse

PORI75: hedlth screening procedure for 75-year-old residents

QTself: questionnaire included screenings suitable for self-assessment

QTnurse: questionnaire included screenings performed by a healthcare professional

RAI: Resident Assessment Instrument

STOP-Bang: Score for obstructive sleep apnea, Snoring, Tired, Observed, Pressure, Body Mass Index

Edited by A Mavragani; submitted 08.05.23; peer-reviewed by H van Marwijk, C Strumann; comments to author 11.07.23; revised
version received 11.08.23; accepted 17.08.23; published 03.10.23

Please cite as:

Kanninen JC, Holm A, Koivisto AL, Hietasalo P, Heikkila AM, Kunvik S, Bergman J, Airaksinen M, Puustinen J

Development of a Preventive Health Screening Procedure Enabling Supportive Service Planning for Home-Dwelling Older Adults
(PORI75): Protocol for an Action Research Sudy

JMIR Res Protoc 2023;12:e48753

URL.: https://www.researchprotocols.org/2023/1/e48753

doi: 10.2196/48753

PMID: 37788079

https://www.researchprotocols.org/2023/1/e48753 JMIR Res Protoc 2023 | vol. 12 | e48753 | p. 14

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1016/0022-3956(75)90026-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1202204&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17183418&dopt=Abstract
http://dx.doi.org/10.1007/s10286-011-0119-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21431947&dopt=Abstract
http://dx.doi.org/10.1093/geronj/49.2.m85
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8126356&dopt=Abstract
http://dx.doi.org/10.1016/0002-9343(85)90465-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3966492&dopt=Abstract
https://europepmc.org/abstract/MED/22836700
http://dx.doi.org/10.1007/s12603-012-0084-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22836700&dopt=Abstract
https://pubs.asahq.org/anesthesiology/article/108/5/812/8377/STOP-QuestionnaireA-Tool-to-Screen-Patients-for
http://dx.doi.org/10.1097/ALN.0b013e31816d83e4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18431116&dopt=Abstract
https://www.bjanaesthesia.org/article/S0007-0912(17)32225-0/fulltext
http://dx.doi.org/10.1093/bja/aes022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22401881&dopt=Abstract
https://watermark.silverchair.com/sleep-29-7-903.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAA1wwggNYBgkqhkiG9w0BBwagggNJMIIDRQIBADCCAz4GCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMxPFSlzNxCDkpzryYAgEQgIIDD8ixS2-iVDHWo9FNFUs2tmWmJTklKvm8Sv0evXuQcSTN8ST-AaUP-QFlyEbxtgNiMETV0LLN0wa1g3icqtxC7Q6s-HN9DHLGT7gSBH6O2183cyIVkWDM0bR5MDkLU9zANMm1_2WdfOI8dH2CGrY4cqHsq4U1obHP5gBihTqxmqX7TTUNucvlkS_gr6PlFJG3byi6FNi7NNg0pYBEW2izEfI0hgUFZkWRez5oYHuUXLn9gFT4gtKBBVMIShMjcKjIMweu4T48gwfxEeUI3-620c39TiNugLVHUbaR0AUW8Zynm3PSM-yu-TJp8WBqN-ADQ-ciPMGNt7geydFC4D1xLXqrKnPL6bLZgB3tVRLpftciR8N-N5deMAtxmiLFbqlFLXGhjT8BsGJ2wG-wEarNF0FgF2KYBnyPg_6YLUBOowPEbyi4CIC0AXkBzKx9x4qVf7TWx_1pKlB5jZPkJO1JWW_DExe_US3VkxtEhnfOVL5EyoC2Y2D8EdppFVRT3xuB0R9UHeg1gGMwdq8iZJm4vk3xPxbEBIO4wU6gbJrVrfSUxe6tew9OZKF28txcwvR3yjQqMgZ8F9gHF6ubjhduYjHR01yYerdKRykpXfTRw9yV-VDgNa7VyboPKGHSej1-jZjY58NHvJru0fWohVoxf7OdzEArRCUmpSOZ16jqxrd5cB2QgSTpCsvmMF2Jf-mYpvw7nAeUU8oCot8EU3zvjtNhzDj5ZVatC1z_o6Z9we3Ar95K-lkcsOqEMf1EmMpEuFuHPqf4fhpsrKqsKCEPEWATMMzZQdClyAQlHsXDip9K_j6VEjJAAmZEM-8EXR2w9l4EvlTa2uaSBpOXyruJV0BpEsUIEUfMJoj7fszu2wSPXajKZCbY3whtAtzMvXtlWVTZzpzuXeG1aYfoj9K3v03o3AdftlG7ZukiiGPb5quGb7WnKlNdbM9nfZPqzmvgMJbpkx1PkvTSa4chbQfjWGuBHLWBZLip23g9ZRS4hqifHTV9OvStvzveibhFHoHKIOgucgxI-4k01tl1TYaLsw
http://dx.doi.org/10.1093/sleep/29.7.903
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16895257&dopt=Abstract
http://dx.doi.org/10.1007/s12603-018-1139-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30498820&dopt=Abstract
https://stm.fi/sote-tiedon-hyodyntaminen
https://medinform.jmir.org/2020/11/e20215
http://dx.doi.org/10.2196/20215
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33185555&dopt=Abstract
https://www.euro.who.int/en/health-topics/Health-systems/public-health-services/policy/the-10-essential-public-health-operations/epho5-disease-prevention,-including-early-detection-of-illness2Accessed
https://www.euro.who.int/en/health-topics/Health-systems/public-health-services/policy/the-10-essential-public-health-operations/epho5-disease-prevention,-including-early-detection-of-illness2Accessed
https://www.euro.who.int/en/health-topics/Health-systems/public-health-services/policy/the-10-essential-public-health-operations/epho5-disease-prevention,-including-early-detection-of-illness2Accessed
https://www.researchprotocols.org/2023/1/e39130
http://dx.doi.org/10.2196/39130
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36696165&dopt=Abstract
https://www.researchprotocols.org/2023/1/e48753
http://dx.doi.org/10.2196/48753
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37788079&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Kanninen et &

©Jonna Carita Kanninen, Anu Holm, Anna-Liisa Koivisto, Pauliina Hietasalo, Anna-Maija Heikkild, Susanna Kunvik, Jussi
Bergman, MarjaAiraksinen, JuhaPuustinen. Originally published in IMIR Research Protocol s (https://www.researchprotocol s.org),
03.10.2023. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Research Protocols, is properly cited. The compl ete bibliographic information,

alink to the original publication on https://www.researchprotocols.org, as well as this copyright and license information must be
included.

https://www.researchprotocols.org/2023/1/e48753 JMIR Res Protoc 2023 | vol. 12 | e48753 | p. 15
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

