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ABSTRACT
Background:  The aim of this study was to evaluate the effectiveness of the health screening 
procedure for home-dwelling older adults in reducing emergency department visits and associated 
costs.
Methods:  Data were derived from health screenings from 2020 to 2021 for 75-year-old 
home-dwelling residents of Western Finland. The study compared emergency department visits 
and associated costs between older adults who participated in the health screening (intervention 
group) and those who did not (non-intervention group). For each older adult, three non-intervention 
controls were matched according to age, sex, health screening year and wellbeing service county. 
Emergency department visits and International Classification of Diseases (ICD)-10 codes from one 
year before to two years after health screening were analyzed.
Results:  In the non-intervention group, a 19% increase in emergency visit rates was seen (457–
564 per 1000 person-years), while the intervention group showed a 67% decrease (165–23). 
Annual costs for the non-intervention group increased from 148 euros (€) to €183, a mean ratio 
increase of 1.24 per person-year (range 1.08–1.40). In contrast, the intervention group’s costs 
decreased from €53 to €8, a mean reduction ratio of 0.15 per person-year (range 0.10–0.71). The 
intervention group had lower frequency of visits for respiratory and circulatory diseases but 
higher for digestive and metabolic diseases, unlike the non-intervention group.
Conclusions:  The implementation of the health screening is an effective strategy for reducing 
both the frequency of emergency department visits and associated costs in home-dwelling older 
adults in good condition.

Introduction

Healthcare systems worldwide are facing the challenge 
of aging populations. This phenomenon is particularly 
noticeable in developed countries like Finland, where 
almost one-quarter of the population will have reached 
>75  years of age in 2030 [1]. This has prompted major 
reforms in the Finnish healthcare and social services sys-
tem, with an increased emphasis on preventive health 
initiatives for older adults [1]. The goal of these initiatives 
is to support individuals in continuing living in their own 
homes for as long as possible and reduce the need for 
expensive institutional care [1–3]. One such initiative is a 
preventive health screening procedure, which was devel-
oped in Western Finland [4]. This procedure was estab-
lished for home-dwelling 75-year-olds, with the aim of 

identifying potential health risks and functional impair-
ments among older adults to provide them the opportu-
nity to continue living independently [4].

The existing literature lacks a clear definition of 
health screening, and the landscape and context of 
screenings are both complex and changing [5]. This 
complexity presents considerable challenges to any 
investigation into the effectiveness of health screenings.

Screening programs are designed for a variety of 
conditions. The aim of each program should be clearly 
defined and understood. This will influence the pro-
gram’s design and the measures used to evaluate its 
effectiveness [6]. While the advantages of various dis-
ease- and symptom-specific screenings [7–15] and the 
cost-effectiveness of screenings [7, 14, 15] for adults 
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have been evidenced, recent research on the effective-
ness of health screenings, particularly for older adults, is 
limited. Furthermore, evaluating the benefits of health 
screening in older adults is challenging due to several 
factors [16], including multiple risk factors associated 
with geriatric syndromes, reduced physiological reserve, 
increased comorbidity, and polypharmacy [17, 18]. In 
addition, important outcomes may not be measured 
and reported in ways that are useful for evaluating the 
effectiveness of health screenings in this population [17, 
18]. This study aims to evaluate the effectiveness of the 
health screening procedure in reducing emergency 
department visits and associated costs.

Materials and methods

The health screening procedure

Finnish aging and health policies focus on enhancing sup-
port for older people to live in their own homes, achieved 
by identifying risk factors and developing preventive mea-
sures to maintain functional ability [1–3]. In Pori’s social 
security center, located in Western Finland and transferred 
to the wellbeing service county of Satakunta at the begin-
ning of 2023 [19, 20], institutional care for older residents 
of this region has been more common than in other parts 
of Finland [21]. In response, the center strategized in 2019 
to substantially reduce the need for expensive institu-
tional care for residents over 75 [21]. To support this goal, 
the preventive health screening procedure was estab-
lished in 2019, targeting home-dwelling 75-year-olds. 
Health screenings are a publicly funded part of primary 
care services in Finland [22].

The health screening procedure was conducted at 
Pori’s social security center. All 75-year-old residents were 
identified from the Population Register Centre, and those 
living at home were invited to participate in the health 
screening by a trained nurse through a postal letter. The 
health screening consisted of 30 validated health mea-
sures, which were categorized into three groups: (1) 
patient-reported outcome measures (PROMs) (nine mea-
sures), (2) nurse-conducted screenings (14 measures) and 
(3) laboratory tests (seven measures) [4]. The measures 
were divided into three sections, and two of these sec-
tions were provided through distinct questionnaires.

The first questionnaire focused on PROMs that could 
be conducted at home. These screenings included eval-
uations of quality of life, functional ability, mood and 
depressive symptoms, sleep disorders, alcohol use, uri-
nation difficulties and potential medication-related 
problems and risks in medication use.

The second questionnaire consisted of screenings to 
be performed by a health care professional. The 

healthcare professionals involved in conducting the 
screenings were practical nurses (PNs), who received train-
ing on how to perform all the included screenings during 
an education day. The screenings of the second question-
naire included frailty assessment, nutritional status, cogni-
tion (memory and reasoning), sleep apnea, fall risk, 
lower-body strength, orthostatism (difficulty in achieving 
stable blood pressure) and additional tests for identifying 
impaired vision and hearing. During the PN appointment 
(2 h), the nurse conducted screenings, ensured the accu-
racy of the self-reported medication list, reconciled this 
list with electronic medication records, and recorded the 
outcomes of both PROMs and nurse-conducted screen-
ings in the electronic health records. Prior to the PN 
appointment, participants were asked to complete the 
PROMs at home and bring them to the appointment. In 
addition, they were asked to visit the laboratory as part of 
the health screening procedure [4].

The third section comprised laboratory tests, includ-
ing basic blood count, long-term blood glucose, vita-
min D, serum creatine, glomerulus filtration rate, serum 
sodium and potassium levels, and albumin-corrected 
calcium.

PNs referred participants identified as having poten-
tial health risks to various healthcare professionals 
based on the cut-off points of health measures. The 
health screening procedure included a total of 12 
referral options for further health actions when neces-
sary. These options were a nurse, nurses specialized in 
memory diseases, diabetes or mood disorders, a respi-
ratory therapist, a physician, a pharmacist, a dental 
physician, a physiotherapist, a dietician, a service coor-
dinator and an additional option of other health ser-
vices or professionals. A detailed description of the 
procedure’s development, the fundamentals of its 
selected measures, and their respective optimal cut-off 
points have been published elsewhere [4].

The intervention and non-intervention group

All home-dwelling older adults who turned 75 between 
2020 and 2021 and participated in the health screen-
ing were categorized as part of the intervention group 
in this study. A total of 1094 participants took part in 
the health screening, yielding a participation rate of 
41%. Data were obtained for 953 participants, of whom 
59% were women.

The home-dwelling older adults who were invited 
but declined to participate in the health screening 
were included as a non-intervention group. For each 
participant in the intervention group, three eligible 
non-intervention controls were individually matched 
by age, sex, the year of their health screening visit and 
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wellbeing service county. This register-based study was 
conducted with the permission of the wellbeing ser-
vice county of Satakunta. The Auria Data Lake register 
was used based on the Act on the Secondary Use of 
Health and Social Data [23]. Older adults aged 75 years 
in institutional care were excluded from this study. 
These register-based data did not include clinical data 
from the non-intervention group, only the number of 
emergency department visits and the main reasons for 
these visits. The flowchart of the study, showing the 
group allocation to the intervention and non-intervention 
groups, is presented in Figure 1.

Assessments of health risks

Various health risk factors were assessed using several 
validated measures to describe the intervention group. 

The educational level was divided into two categories: 
under or over 10 educational years. Smoking status was 
categorized as either current smoker or non-smoking 
(having never smoked or having stopped smoking). 
Alcohol consumption was determined using the Alcohol 
Use Disorders Identification Test (AUDIT-C) [24], in which 
scores range 0–12 (a score of 0 reflects no alcohol use). 
In addition, a score of 4 or higher is considered positive 
for men, while a score of 3 or higher is considered posi-
tive for women. The use of different supports and ser-
vices was also separated into two categories: not using 
any support or services and using some support or ser-
vice (including care allowance at the basic, middle or 
highest rates, family care allowance, transport service, 
security phone, and other services or allowances). 
Health-related quality of life (HRQoL) was determined 
using 15D, which is a generic, comprehensive, 
15-dimensional and standardized measure [25]. The 

Figure 1. T he flowchart of the study for home-dwelling older adults aged 75  years, showing invitations for health screening, 
participation and group allocation, along with data tracking and analysis of emergency visits and costs over a three-year period 
around the screening.
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maximum score of 15D [25] is 1 and the minimum score 
is 0 (being dead). Alanne et  al. have determined that the 
minimum clinically important change in the total 15D 
score is estimated to be ±0.015, which represents the 
minimal difference that is perceptible to people on aver-
age [26]. A Mini-Mental State Examination (MMSE) was 
used to check for cognition impairment (memory and 
reasoning) [27]. The scale of MMSE is from 0 to 30, and 
higher scores indicate better function [27]. The depres-
sion screening was performed using the abbreviated ver-
sion of the 15-item Geriatric Depression Scale (GDS15) 
[28, 29]. The maximum sum score of GDS15 is 15; scores 
of 0–5 indicate none or low depression risk status, scores 
6–10 are mild or mildly to moderately depressed, and 
scores 11–15 represent severely depressed [29]. The 
Fatigue, Resistance, Ambulation, Illness and Loss of 
weight (FRAIL) scale was used to screen for frailty [13]. 
Scores on the FRAIL scale range from 0 to 5, in which 
score 0 represents robust health status, scores 1–2 are 
pre-frail, and scores 3–5 equal frail [13]. Falls risk was 
identified using Falls Risk for Older People in the 
Community (FROP-Com) [30], which provides an overall 
score of falls risk within a range of 0–9, with higher 
scores indicating a higher risk [30].

Performance in the basic activities of daily living 
(ADL) was assessed using the six-item Katz Index [31] 
and in instrumental activities (IADL) by the eight-item 
Lawton and Brody scale [32]. The scoring for the ADL 
index ranges from 0 to 6 and for the IADL scale from 
0 to 8, with higher scores indicating better function-
ing. Urinary incontinence was determined using the 
Urinary Distress Inventory (UDI-6) [33, 34]. Total score 
of UDI-6 is from 0 to 18, in which higher scores indi-
cate more symptom distress.

Furthermore, average blood glucose levels (B-HbA1c) 
were measured. The total number of regularly used 
drugs (including both prescription and over-the-counter 
drugs) were totaled per drug user, excluding food sup-
plements and medicinal products from this study.

The characteristics of intervention group

The sociodemographic and clinical characteristics of the 
intervention group are presented in Table 1. Demographic 
characteristics showed that, of the total 953 older adults 
in the intervention group, 32% had received less than 
10  years of education. Only a small number of them 
were smokers (7%), and alcohol consumption was low, 
with an average AUDIT-C score of 1.8. A minority (11%) 
required support or services. Clinical characteristics indi-
cated that the older adults in the intervention group 
reported a good HRQoL. Their average HRQoL score of 
0.902 is higher than the average Finnish population 

aged 75 or older (0.84). The prevalence of depressive 
symptoms was low, as indicated by an average GDS15 
score of 5.6. The majority of older adults were classified 
as robust (76%), 21% as pre-frail, and only 3% as frail. 
Polypharmacy was common, with an average of seven 
medications per old adult.

The older adults identified with potential health 
risks and referred by PNs to various healthcare profes-
sionals based on the cut-off points [4] of health mea-
sures are presented in Figure 2. In total, 62% of health 
screening participants were identified with some 
potential health risk and referred to further actions.

Emergency department visits and related costs

We explored the number of emergency department visits, 
related costs and changes in International Classification of 
Diseases (ICD) codes during the two-year follow-up period 
after the intervention. Data on emergency department vis-
its and the main reason of ICD-10 codes for visits for older 
adults from both the intervention and non-intervention 
groups at Central Hospital in the wellbeing service county 

Table 1. D emographic and clinical characteristics of the inter-
vention group by gender between 2020 and 2021.

Variable
All

n  =  953
Female

n  =  563
Male

n  =  390

Demographics 
characteristics

  Education under 10 
years, n (%)

299 (32) 178 (32) 121 (32)

  Smoking, n (%) 66 (7) 23 (4) 43 (11)
  Alcohol (AUDIT-C), 

mean (SD)
1.9 (1.8) 1.3 (1.3) 2.7 (2.1)

  Supports or services 
in usea, n (%)

99 (11) 73 (13) 26 (7)

Clinical characteristics
  HRQoL (15D), mean 

(SD)
0.902 0.901 (0.083) 0.905 (0.093)

  Referenceb value [0.84] [0.84] [0.83]
  MMSE, mean (SD) 27.8 (2.3) 27.9 (2.1) 27.6 (2.5)
  GDS15, mean (SD) 5.6 (1.3) 5.7 (1.3) 5.4 (1.3)
  Frailty, n (%)
    Robust 724 (76) 426 (76) 298 (76)
    Pre-frail 200 (21) 120 (21) 80 (21)
    Frail 25 (3) 13 (2) 12 (3)
  FROP-Com, mean (SD) 0.6 (1.1) 0.6 (1.0) 0.7 (1.3)
  ADL, mean (SD) 0.4 (1.4) 0.4 (1.3) 0.4 (1.5)
  IADL, mean (SD) 1.0 (2.5) 0.5 (1.9) 1.6 (3.1)
  UDI6, mean (SD) 2.4 (2.3) 2.6 (2.5) 2.1 (2.1)
  B-HbA1c, mean (SD) 

(mmol/mol)
38.5 (6.7) 37.6 (4.8) 39.8 (8.6)

  Number of drugs in 
use, mean (SD)

7.0 (4.1) 7.5 (4.0) 6.3 (4.1)

ADL: activities of daily living; AUDIT-C: the Alcohol Use Disorders 
Identification Test consumption; FROP-Com: Falls Risk for Older People in 
the Community assessment; HbA1c: average blood sugar level; HRQoL: 
health-related quality of life; IADL: instrumental activities of daily living; 
GDS15: Geriatric Depression Scale; MMSE: mini-mental state exam; SD: 
standard deviation; UDI6: Urinary Distress Inventory.
aCare allowance at the basic, the middle and the highest rate, family care 
allowance, transport service, security phone or some other service or 
allowance.
bReference score of age- and sex-matched general Finnish population (age 
75 or older) [35].
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of Satakunta were extracted from the hospital’s data pool 
[36]. The data on visits were followed from one year before 
the intervention to two years after the health screening, 
which ended in November 2022 for this study. Emergency 
department costs were determined using mean-unit costs 
for Finland for the year 2017, as reported by the Finnish 
National Institute for Health and Welfare [37], with an 
appropriate correction added for the inflation rate based 
on the official cost-of-living index [38]. Total costs were cal-
culated by multiplying the number of visits to the emer-
gency department by the cost of a single visit. Costs are 
presented in Euros (€). The calculation used a cost of 
€324.55 per emergency visit, based on 2022 values, from 
one year before the intervention to two years after the 
health screening.

Ethics approval

The study was approved by the wellbeing service 
county of Satakunta (SATSHP/1829/13.01/2019).

Statistical analysis

Demographic and clinical characteristics of the interven-
tion group were expressed as means with standard 
deviations (SDs), or as counts with percentages (%). The 
incidence and cost analysis were taken at different time 
points, including one year before (–1 to 0) to the health 
screening year (0–1) and two years afterward (1–2). The 
incidence rate, incidence rate ratio (IRR) and relative 
change were calculated using population-averaged 
Poisson regression models with robust standard error. 
Poisson’s regression is a generalized linear model used 
to model count data with Poisson’s distribution and a 
log link function. Cost analyses were performed using a 
generalized linear regression model with log-link and 
gamma-variance functions. The variance function was 
selected on the basis of Park’s test and Akaike’s 

information criterion. In connection with cost analyses, 
the bootstrapping (bias-corrected) technique (10,000 
repetitions) was used to estimate confidence intervals. 
Crude cumulative rate of death was estimated using 
Kaplan–Meier’s method and compared between groups 
with the permutation type Log-rank test. The Stata 17.1 
(StataCorp LP, College Station, TX) statistical package 
was used for the analysis.

Results

Emergency visit rates and mortality

Over a three-year period, the number of emergency vis-
its in the non-intervention group increased from 457 to 
564 per 1000 person-years (IRR 1.19 (95% CI: 1.08–1.31)) 
(Table 2). In contrast, the number of emergency visits in 
the intervention groups did not increase between the 
year prior to the health screening and the year follow-
ing it, remaining at 160 per 1000 person-years. In addi-
tion, a surprising result was observed one to two years 
after the health screening: the number of emergency 
visits decreased from 165 to 23 per 1000 person-years, 
which represents a 67% reduction (IRR 0.33 (95% CI: 
0.17–0.63)). The changes differed significantly between 
the groups (p  <  .001). Figure 3 represents the number 
of emergency visits per 1000 person-years among 
75-year-old adults, comparing the intervention group 
and the non-intervention group.

The IRRs for the intervention group compared to 
the non-intervention group was 2.77 in the first period, 
3.22 in the second and surged to 24.33 in the final 
period, indicating the intervention’s significant impact 
on reducing emergency visits.

Figure 2. T he distribution of male/female persons  to various 
healthcare professionals to whom the 75-year-old participants 
(n  =  953) with potential health risks were referred by practical 
nurses (PNs) based on the cut-off points [4] of health measures.

Table 2. I ncidence (per 1000 pyrs) and incidence rate ratios 
(IRRs), and costs of emergency visits among 75-year-old adults 
between the intervention and non-intervention groups at 
three different time points.

Variable

Time (years)

Before
−1 to 0

After
0 to 1

After
1 to 2

Rate
  Non-interventiona 

(95% CI)
457 (433–482) 530 (502–558) 564 (522–609)

  Interventiona  
(95% CI)

165 (140–193) 164 (139–194) 23 (12–41)

IRRb (95% CI) 2.77 (2.35–3.27) 3.22 (2.71–3.83) 24.33 (13.41–44.15)
Euros (€)
  Non-interventionc 

(95% CI)
148 (135–161) 172 (157–187) 183 (162–204)

  Interventionc (95% 
CI)

53 (42–65) 53 (42–65) 8 (2–14)

Mean cost ratio 
(95% CI)

2.77 (2.19–3.51) 3.22 (2.55–4.07) 24.33 (3.21–17.61)

aVisit per 1000 person-years.
bIncidence rate ratio.
cEuros (€) per one person-years.
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The 24-month mortality rate for the intervention 
group was 0.2% (95% CI: 0.1–0.8) with two events, 
while the non-intervention group experienced a 
slightly higher mortality rate of 0.6% (95% CI: 0.3–1.1) 
with 14 events (p =  .23). The hazard ratio (HR) between 
the intervention and non-intervention groups was 0.41 
(95% CI: 0.10–1.83).

Costs of emergency visits

A difference in event rates and associated costs of 
emergency visits between the intervention and 
non-intervention groups is presented in Table 2. The 
mean ratio of costs also followed this trend, with the 
intervention group showing a mean ratio of 2.77 
before the health screening, 3.22 the year of the health 
screening, and a remarkable increase to 24.33 one year 
after the health screening, highlighting the financial 
benefits of health screening. In terms of costs, mea-
sured in Euros (€) per person-year, the non-intervention 
group’s expenses increased from €148 to €183 (35€ 
(95% CI: 14–57)), while the intervention group experi-
enced a decrease from €53 to €8 (€45 (95% CI: −84 to 
−8)). For the non-intervention group, there was a nota-
ble increase in costs with a mean ratio of 1.24 per 
person-year, with a range from 1.08 to 1.40. Accordingly, 
the intervention group experienced a significant cost 
reduction, with a mean ratio of 0.15 per person-year, 
with the range extending from 0.10 to 0.71.

Changes in ICD-10 code blocks

The distribution of the main reason ICD-10 code blocks 
for emergency department visits among 75-year-old 
adults is presented in Figure 4. There is a distinct pat-
tern of change in the occurrence of certain conditions 
when comparing the period one year before with one 
year after the health screening. Specifically, frequen-
cies of codes pertaining to respiratory diseases (e.g. 
J00–J99), musculoskeletal and connective tissue dis-
eases (e.g. M00–M99) and circulatory system diseases 
(e.g. I00–I99) showed a marked decrease in the inter-
vention group one year after the health screening. In 
contrast, the non-intervention group did not exhibit a 
similar trend. The codes for digestive system diseases, 
infectious and parasitic diseases, and endocrine, nutri-
tional, and symptoms, signs and abnormal clinical and 
laboratory findings, not elsewhere classified (e.g. K00–
K93, A00–B99 and R00–R99) were the main reason for 
the emergency department visits in the intervention 
group after a one-year period.

Discussion

This study focused on evaluating the effectiveness of 
the health screening procedure in reducing emer-
gency department visits and associated costs for 
home-dwelling 75-year-old adults. We found a signifi-
cant reduction in both areas.

Numerous countries have recognized the high 
cost-effectiveness of health screening programs and 
have thus implemented them for specific diseases, such 
as cardiovascular diseases and diabetes [39, 40], or as a 
part of occupational health screening [41]. The findings 
of this study suggest that health screening procedure is 
an effective strategy for reducing emergency depart-
ment visits among 75-year-old adults. An important 
finding of the study was a remarkable 67% reduction in 
emergency visits, particularly one to two years after the 
screening, demonstrating the effectiveness of health 
screening and preventive actions in reducing health 
risks for home-dwelling older adults. This outcome 
aligns with similar results reported in other studies, 
where preventive health screenings have been success-
ful in reducing the burden of disease [39, 40], mortality 
[42, 43] or treatment costs [7, 14, 44, 45]. In addition, 
the cost associated with emergency department visits 
for older adults in the intervention group showed a sig-
nificant reduction, underlining the cost of the health 
screening for older adults aged 75. When compared to 
non-participants, this considerable cost reduction sug-
gests that implementing such screening programs could 
lead to significant healthcare savings.

Figure 3. I ncidence of the emergency department visits and 
incidence rate ratios (IRRs) from one year before the interven-
tion to one and two years after the health screening (ended 
in November 2022) among 75-year-old adults. The left panel 
presents the number of emergency visits per 1000 person-years 
for both the intervention and non-intervention groups. The 
right panel shows the IRRs with 95% confidence intervals.
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In addition, the study found that the reduced emer-
gency department visits among the older adults, fol-
lowing the health screening procedure, were 
particularly associated with diseases of the respiratory 
system, musculoskeletal and connective tissue, and cir-
culatory system. These results highlight the screening’s 
efficacy in the early detection and management of 
these specific health conditions. In contrast, the 
non-intervention group did not show similar reduc-
tions. This emphasizes the importance of targeted 
health screenings for older adults but also necessitates 
further research to understand the reasons behind 
these decreases and to assess the long-term validity of 
such screenings.

An important component of the health screening 
for older adults aged 75 was its referral system, which 
effectively guided nearly two-thirds of older adults to 
appropriate healthcare professionals, mainly physicians 
and nurses, based on their potential health issues. This 
emphasizes the critical role of these professionals in 
managing the health risks of older adults. However, 
there is a shortage of healthcare, both globally and in 
Finland, especially of nurses, making it essential to 
implement strategic changes [46, 47]. Action is required 
to ensure the availability of competent personnel in 
the social and healthcare sectors, including the restruc-
turing the distribution of work and organizing work 
within medical facilities [48]. Notably, the health 
screening procedure for 75-year-old adults also sup-
ported this restructuring, as a significant portion of 
older adults in the intervention group (over 10%) were 
referred to other healthcare professionals, such as 
pharmacists, highlighting their role in managing 
potential medication-related risks.

The study highlights several strengths. First, it ben-
efits from a long follow-up period, starting a year 
before the intervention and extending to two years 
after the health screening. This timeline enables for 
more comprehensive observation of outcomes and 
potential changes over time. The study also features a 
relatively large sample size in the intervention group 
(n  =  953), which enhances the reliability and general-
izability of the findings among older adults. The inclu-
sion of matched controls is another remarkable 
strength, helping to reduce biases and ensuring that 
the comparisons between the intervention and 
non-intervention groups are as fair and accurate as 
possible. Furthermore, an extensive set of baseline 
data was available for the intervention group, enabling 
a detailed description of the group.

A limitation of this study was that we did not have 
access to the diagnoses of the intervention and 
non-intervention groups during the health screening. 
In addition, clinical measurements were not taken 
from the non-intervention group. Based on our results, 
it would be justified to conduct a randomized con-
trolled trial (RCT) in the future, with a better under-
standing of the baseline characteristics of the 
non-intervention population. Furthermore, it is import-
ant to acknowledge that while the reduction in emer-
gency department visits is promising, it does not in 
itself prove the effectiveness of the health screening 
procedure for older adults aged 75. The effectiveness 
of health screening could be measured from other 
perspectives, such as the provision of health counseling 
[49], but in this study, health counseling was not ana-
lyzed separately. However, the health counseling pro-
vided by PNs during health screenings for home-dwelling 

Figure 4. D istribution of the main reasons for emergency department visits, as classified by International Classification of Diseases 
(ICD)-10 codes, among 75-year-old adults between the intervention and non-intervention groups at two different time points, one 
year before and one year after health screening.
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older adults aged 75 may also impact the effectiveness 
of the health screening procedure in reducing the fre-
quency of emergency department visits. Therefore, fur-
ther studies are needed to assess the long-term 
adherence to the recommendations given during 
follow-up and to evaluate the potential impact on 
reducing socioeconomic disparities in health.

The participation rate for the health screening was 
41%, and it is important to note that this rate was not 
particularly high. The COVID-19 pandemic during 
2020–2021 may have negatively affected participation 
rates. This study used data from the health record sys-
tem, without access to social care records, thus all 
importance socioeconomic factors were not included. 
The intervention group consisted of older adults who 
participated in health screening, and their average 
HRQoL score of 0.902 is higher than the average for 
the Finnish population aged 75 or older (0.84) [35]. 
This may indicate that they are healthier and more 
interested in their health compared to the non- 
participants [16]. This is also reflected in the number 
of emergency visits, showing that those who partici-
pated in health screenings had fewer emergency visits 
even before the screening occurred. Nonetheless, it is 
crucial to also focus on reducing the frequency of 
emergency department visits among home-dwelling 
75-year-olds in good condition, as this is one import-
ant way to decrease the costs associated with emer-
gency department visits.

The results derived from this study could help to 
guide future decision-making regarding preventive 
health initiatives for older adults in Finland and opti-
mize the utilization of healthcare resources. In addi-
tion, it could also inform similar initiatives in other 
regions and countries facing the challenges of an age-
ing population. The findings suggest that the health 
screening procedure could potentially contribute to 
the reduction of emergency department visits among 
home-dwelling 75-year-old older adults. However, fur-
ther research is needed to optimize the use of health 
screenings within preventive healthcare strategies for 
older adults to address future challenges and to 
explore the long-term impact of preventive initiatives 
on overall healthcare systems.

Conclusions

The implementation of the health screening procedure 
is an effective strategy for reducing both the frequency 
of emergency department visits and associated costs 
in home-dwelling older adults aged 75  years in good 
condition. Further studies are needed to research whether 
this reduction is a direct result of the health screening 

procedure, referrals to healthcare professionals, and the 
health counseling provided by PNs, or if other factors 
might be involved.
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