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Abstract: Background: The comprehensive geriatric assessment (CGA) designed to manage frail
older people requiring acute medical care, is responsible for diagnostics, assessment, treatment,
and planning while addressing a person’s medical, psychological, social, and functional capabilities.
The aim was to investigate if CGA had an impact on frail older people’s activities of daily living (ADL)
status, self-rated health, and satisfaction with hospital care. Methods: A two-armed design with frail
people aged 75 or older who required an unplanned hospital admission were randomized to either
the CGA ward or to an acute medical ward. Analyses were made based on the intention-to-treat
principle (ITT). The primary outcome was ADL. Data were analyzed using Chi-square and odds ratio.
A subgroup analysis was performed due to non-adherence and contamination. Results: One-hundred
and fifty-five people participated in the study; 78 in the intervention and 77 in the control. Participants
in the intervention group had a higher odds ratio of reporting having received written information
and felt that care met their needs during their hospital stay. No additional statistically significant
results for the primary or secondary outcomes in the ITT analysis were achieved. Conclusion:
Participants felt that the care they received with the CGA ward met their needs. The lack of additional
results supporting the CGA could be due to difficulties performing pragmatic intervention trials in
clinical hospital settings, and because a CGA during one hospital stay is probably not enough to have
long-term effects.

Keywords: geriatric; frail older people; person-centered approach; intervention

1. Introduction

The complex needs of frail older people are often not understood [1] because the current healthcare
system is mainly designed to address one medical issue at a time, and because it is not equipped to
meet people with multifaceted needs [2]. Frailty is an age-related decline across multiple physiological
systems, which results in a state of decreased reserve resistance to stressors [3,4]. Frail older people
are at a higher risk of further deterioration if their needs are not acknowledged. Frailty is related
to comorbidities and dependence in activities of daily living (ADL) [5–7]. It is known that the early
stages of the frailty process may be clinically silent, however, when depleted reserves reach a combined
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threshold leading to serious vulnerability, the syndrome may become detectable by looking at clinical,
functional, behavioral, and biological markers [8]. Thus, frail older people are in need of early
identification and interventions to prevent further deterioration. As a consequence, people who are
frail have a higher prevalence of the risk of falling, hospitalization, and institutionalization [9,10].
Comprehensive geriatric assessment (CGA) is designed to manage these challenges through the
coordination of multidimensional diagnostics by an interdisciplinary treatment team working to
determine medical, psychological, social, and functional capabilities [11–13] of the frail older person
resulting in personalized treatment, rehabilitation, and follow-up. To date, CGA remains the most
effective intervention for frail older people [14–16]. A person-centered approach is recommended as a
way to meet the care needs of older adults with comorbidities and dependence in ADL [17] and could
be an important part of CGA.

In recent years, the need for an age-friendly health system has been promoted as a movement
with the purpose of recruiting the entire healthcare system to focus on the most important areas in
delivering quality healthcare to older people [18]. CGA information and planning could be a part of
this evidence-based framework and integrates the “4 Ms” securing that health care is age-friendly
throughout the health care chain. The first M’s aim, is to ensure that older people will have a
mobility plan which entails keeping older people safely moving. The second M’s aim, medication
review, is to ensure that people are not receiving medications that negatively impact their mobility or
mentation. The third M’s aim, mentation is to identify and understand mental status changes and
issues of depression, dementia, and delirium and provide the necessary preventative care, treatment,
and long-term management throughout the health care continuum. Finally, the fourth M’s aim is to
address what matters, based on knowing and understanding what matters to the older people’s health
outcomes goals and care preferences [19].

Additionally, a common element built into the CGA is to assess a person’s ADL status [20],
which has been proven to be a powerful and useful indicator of health and functional status [5,6].
Using CGA makes it possible to shift one’s perspective away from a disease- and problem-oriented
approach to care. It can support the staff in seeing the geriatric patient as a person and not as a disease [21],
which can benefit the complex needs of the frail older patient [1]. Frequently, the functional abilities of
daily living and the symptoms related to these decreases are either ignored or underemphasized in
older patients [22]. Reuben [7] highlights that we subconsciously take our ability to complete ADL for
granted when we are in good health. Yet when the performance of daily activities becomes a struggle,
it is a strong signal that decline already has occurred [7].

A recent umbrella review of CGA [20] points out that patient-related outcomes seldom are reported.
These outcomes could be measured with self-rated health [23] and satisfaction with ADL, health,
and care. The measurement could include a person’s individual consciousness of health status and
subjective information that is only known by the person themselves [24]. Consequently, when asking
a person to rate their health, an opportunity to increase the understanding of older people’s health
status [25] could be achieved.

Even though CGA is seen as a golden standard for frail older people [14–16], recent randomized
control trials (RCTs) are lacking [26]. Swedish healthcare has undergone dramatic changes and
resources have been redistributed, resulting in Sweden having the lowest number of hospital beds
per capita in Europe, especially in geriatrics [27,28]. In addition, there is a need for studies evaluating
CGA and measuring patient-related outcomes [20].

The aim of this study was to investigate if the CGA had an impact on frail older people’s ADL
status, self-rated health, and satisfaction with hospital care after acute hospital admission. To examine
this, a two-armed randomized control study was designed with the hypothesis that frail older people
who received a CGA would maintain their ADL, self-rated health, and satisfaction with ADL as well
as satisfaction with physical and mental health to a higher degree compared to the control group up to
six months after an acute hospital admission.
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2. Materials and Methods

2.1. Study Design

The study has a two-armed design with participants randomized into the intervention or the
control group in a university hospital. Follow-up after hospital discharge occurred at one, six,
and twelve months. All data collection was conducted between March 2016 and January 2020.
However, this study’s data analysis was performed prior to the data from the twelve-month follow up
being completed, and, therefore, only the data from the baseline, one-, and six-month follow-ups are
included in this study.

2.2. Ethics Approval and Consent to Participate

Ethical approval was obtained for the study, ref. no: 4 899-15, Regional Ethical Review Board in
Gothenburg, Sweden. Trial Registration: Clin.Trial.gov NCT02773914.

2.3. Participants and Setting

Eligible for inclusion were frail older people aged 75 or older who came to the emergency
department and required an acute medical hospital admission. Exclusion criteria were being admitted
via a fast track (for stroke, coronary infarct, or a hip fracture). For more information and details about
the study, see the pilot and study protocol [29,30].

2.4. Recruitment, Consent, and Randomization

Eligible participants were identified by using the FRESH screening tool [31]. Potential participants
were invited to join by the care coordinator in the emergency department. Information was
provided both verbally and in writing. Those who agreed to participate signed a consent form.
Randomization was carried out with the help of a computer-generated number which then was
assigned by the case coordinator. Allocation was concealed by using opaque sealed envelopes that
were numbered sequentially.

2.5. Intervention Group

The participants who were randomized to the intervention group received CGA on a geriatric
acute medical ward. Assessments were both comprehensive and person-centered and were provided
by a multidisciplinary team to address the frail older people’s multiple needs related to physical health,
functional ability, psychological state, cognition, and social-environmental circumstances [15,30,32].
The CGA team consisted of geriatrically-trained medical doctors, nurses, nurse assistants, occupational
therapists (OTs), and physical therapists (PTs). When necessary, the team also included a social worker
(SW) and nutritionist. The information and knowledge accumulated by the multidisciplinary team
were used to tailor treatment and rehabilitation individually. The follow-up care plans and evaluation
of long-term care needs were planned and coordinated. All activities on the intervention ward were
carried out in partnership with the frail older person. Furthermore, those responsible for managing
care after discharge were informed about care during the hospital stay and planned follow-up, so as to
enhance communication and understanding while aiming to optimize the person’s functional status.
The multidisciplinary team members had clearly defined domains and assessments in supporting
the hospital care provided on the CGA ward and in the planning of discharge. Assessments were
administered to ensure a holistic and comprehensive evaluation of the frail older patients’ medical
status, self-assessed health, functional status, psychological status, social situation, and environment
related to the person’s health status and life situation. The physician was responsible for illness burden,
medical review, symptoms, somatic status, pharmaceutical review, self-assessed health, and depression.
Nurses were responsible for symptoms, nutritional status, self-assessed health, sight and hearing,
social network, formal support, financial support, living conditions, and transports. OTs were
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responsible for activities of daily living, cognition, and accessibility and assistive devices, while PTs
were responsible for physical functioning. When necessary, a dietician was consulted for nutritional
support and a social worker was consulted for support concerning social network, formal support,
financial support, living conditions, transport, and accessibility.

2.6. Control Group

The participants who were randomized to the control group received treatment on the acute
medical wards, staffed by a medical doctor, nurse, and nurse assistant. The control group received the
usual acute hospital care, i.e., care given at an ordinary medical hospital ward without a specialized
multi-disciplinary team practicing the CGA. The acute medical problem and symptoms of the patient
determined the assessments and care provided on the control wards. The control ward did not work
according to the comprehensive and person-centered approach included in a CGA [30].

Treatments and services such as those provided by OTs, PTs, SWs, and the nutritionists were not
automatically included on the acute medical wards; rather, referrals were required from physicians
or nursing staff if a participant required additional consultation, assessment, or treatment by
these professions.

2.7. Data Collection

All of the researchers were licensed health care professionals. Prior to the baseline interviews,
the researchers conducted a chart review and then completed the data collection with the participants
on their respective wards. Baseline data were predominantly collected on the ward during their acute
admission. However, if the patient was transferred to another ward, facility, or home prior to the
completion of data collection, rather than losing the participant, they were followed to their new
location where the baseline data collection was completed as soon as possible. Since the baseline data
were collected during the hospital stay, the intervention group had received parts of the CGA prior to
baseline data collection. Follow-ups after one month and six months were carried out in the person’s
home or at the place of discharge. Whenever possible, the intention was that the researcher performing
the follow-up was blinded to avoid the risk of bias.

2.8. Measurement of Frailty

The following measurements and cut-off levels of frailty indicators were used based on Fried’s [33]
criteria, with the addition of visual and cognitive impairment because of the high impact on disability.
Weakness: Reduced grip strength considered to be below the lowest norm range for ages 80 to 84,
13 kg for women and 21 kg for men for the right hand, and below 10 kg for women and 18 kg for
men for the left hand, using a North Coast dynamometer [34]. Fatigue: Question from the Göteborg
Quality of Life Instrument [35], answering “yes” to the question “have you suffered any general
fatigue/tiredness over the last three months?” Weight loss: Question from the Göteborg Quality of
Life Instrument [35], answering “yes” to the question “have you suffered any weight loss over the
last three months?” Reduced physical activity: Taking one to two or fewer outdoor walks per week.
Impaired balance: The Berg Balance Scale [36], reduced balance is defined as having a value of 47
or less. Reduced gait speed: Walking four meters with a gait speed of 0.6 m/second or slower [37].
Visual impairment: The KM chart [38], impaired vision is defined as having a visual acuity of 0.5 or
less. Impaired cognition: The MMSE [39], impaired cognition is defined as having a score below 25.
In this study, frailty was categorized into non-frail (zero indicators), pre-frail (one to two indicators),
and frail (three or more indicators).
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3. Outcome Measures and Assessments

3.1. Primary Outcome

ADL were measured using the ADL staircase [40]. This assessment was used to measure the
independence/dependence on another person in five personal ADL (P-ADL) items (bathing, dressing,
going to the toilet, transferring, and feeding) and four instrumental (I-ADL) items (shopping, cooking,
cleaning, and transportation). The ADL staircase has been reported to have good reliability and
validity [41]. The sum of dependence in the nine ADL was calculated, range zero to nine, with a
clinically significant change of one or more units between the baseline and follow-up.

3.2. Secondary Outcomes

The secondary outcome measures were self-rated health, questions about satisfaction with ADL,
health, and satisfaction concerning hospital care.

Self-rated health was measured by asking people to evaluate their health status based on a single
question taken from the SF-36 [42]: “in general how would you say your health is?”, scored with a
five-point scale. This question, which is subjective in nature, has responses that are scaled as excellent,
very good, good, fair, and poor. A clinically significant change of one or more unit between baseline
and follow-up was used.

Three questions from the Fugl-Meyer-Lisat-11 [43], exploring how a person subjectively experiences
their physical health status, psychological health status, and ADL, were used to measure how satisfied
they were with their health. Participants were provided with a scale with the following responses:
very unsatisfied, unsatisfied, somewhat unsatisfied, somewhat satisfied, satisfied, very satisfied.
A clinically significant change of one or more unit between baseline and follow-up was used.

Eight hospital care questions based on the Pyramid Questionnaire [44,45] were also included.
These questions were only asked at the one-month follow-up and were used to measure older people’s
perceptions of quality of care. The questions and statements were as follows: did you receive verbal
information about evaluations, care, and treatment during the hospital stay?; did you receive written
information about evaluations, care, and treatment during the hospital stay?; I feel that the care I
received during my hospital stay meets my needs; I feel that the care planning meeting before discharge
was valuable; I was able to take part in the discussion of my needs in the care planning meeting; I feel
that the actions planned were equal to my needs (home nursing care, rehabilitation, training, assistive
devices, and/or home modifications); I feel that the actions delivered were equal to my needs (home
nursing care, rehabilitation, training, assistive devices, and/or home modifications); I am satisfied with
the hospital care. To respond to each statement, participants were provided with a scale with the
following responses: agree completely, agree partly, neither agree nor disagree, disagree, and disagree
completely. The proportion of participants being satisfied (agree completely and agree partly) between
the intervention and control groups was compared.

4. Sample Size and Power Calculation

Based on the primary outcome variable, dependence in activities of daily living, a power calculation
was created (range zero to nine) with an assumed difference between the intervention and control
groups of one dependence (i.e., dependent in one more activity of daily living), and a standard
deviation of two in both groups. To detect a difference between the intervention and control groups
with a two-sided test with a significance level of α = 0.05 and 80% power, a minimum of 64 participants
in each group were required. The power calculation and the assumed loss at follow-ups were based
on previous research with frail older people [46] and were calculated at 22%. Therefore, a total of
155 people (77 in the control group and 78 in the intervention group) were deemed sufficient to maintain
power and were included in the study.
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5. Statistical Analyses

Analyses were conducted on the basis of the intention-to-treat principle (ITT) whenever possible,
meaning that participants are analyzed on the basis of the group to which they initially were randomized.
Given that the participants are old and frail, a high drop-out rate was anticipated. For this reason,
analyzing only complete cases was not a relevant option as it could lead to bias since missing data
would not be random. Therefore, a data imputation approach was used to replace missing values with
a value based on the median change of deterioration (MCD) between baseline and follow-ups [47].
The reasons for this imputation method were that (1) the frail older people were expected to deteriorate
over time as a natural course of the aging process, and (2) deteriorated health often was the reason for
not participating in the follow-ups. The worst-case change was imputed for those who died before
follow-up. Sensitivity analyses were also performed to test MCD with complete cases to confirm that
the results were aligned [48].

It is known that RCTs are at risk of having some form of contamination [49] and non-adherence [50].
In our study, the chart review in the process evaluation revealed contamination both because some
participants in the control group were readmitted to a ward working according to CGA while active
as a control, and because of non-adherence in the intervention group as participants did not always
receive a full CGA. These errors occurred because (1) treatment contamination occurred with six control
participants, four before the one-month and two before the six-month follow-up, because of treatment
crossover while they were active as a control; (2) non-adherence for 22 intervention participants,
where a chart review revealed that they had not received a full CGA (defined as receiving occupational
therapy, discharge planning, and a minimum of three risk assessments); and (3) nursing home residents
were not prioritized for assessment by occupational therapists in the hospital, which we became aware
of over the course of the study. As a consequence, when removing participants due to non-adherence,
the proportion of nursing home residents in the intervention group became much lower than in
the control group. We, therefore, decided to remove all nursing home residents in both groups
at both follow-ups to maintain comparability between the two groups (two from the intervention
and five from the control group). For this reason, all the results will be presented in two tables,
one for the intention-to-treat analysis and one for the subgroup analysis (without contamination and
non-adherence).

In total, 11 control participants were removed in the subgroup analysis, nine at one month and
an additional two at six months. In the intervention group, 24 participants were removed from the
subgroup analysis at both follow-ups.

Statistical analyses were conducted using IBM SPSS Statistics for Windows, Version 24.0, 2016,
Armonk, NY: IBM Corp. Both descriptive and analytical statistics were used in order to compare groups
and to analyze changes over time. The Chi-square was used to test differences in the proportions
between the two groups at the baseline. The number of participants that improved, maintained,
or decreased their level of ADL and SRH at one month and six months was compared to the baseline.
These outcomes were analyzed using Chi-square and odds ratio (OR) to compare the CGA intervention
and control groups. Two-sided significance tests were used throughout the analysis, and a value of
p ≤ 0.05 and a 95% confidence interval (CI) were considered statistically significant.

6. Results

The flow of the participants throughout the RCT from baseline to six months is shown in the
CONSORT diagram, Figure 1. The drop-out rates were similar in the intervention and the control
groups at the one-month and six-month follow-ups.
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Figure 1. Consort 2010 flow diagram for the CGA RCT.

Demographics, clinical characteristics, and illness burden was collected on all participants in the
study, shown in Table 1. There were no statistically significant differences between the two groups’
baseline characteristics, and the two groups were equally burdened by illness.

There were no statistically significant differences between the intervention and control groups
for the primary outcomes in the intention-to-treat analysis and subgroup analysis, see Tables 2 and 3.
However, for the intervention group, both the intention-to-treat analysis and the subgroup analysis
showed a trend towards a higher OR for improved ADL at both follow-ups. Additionally, sensitivity
analysis of complete cases for the severity of frailty was examined to test ADL status change and
confirmed that the results were aligned (data not shown). Lastly, all baseline frailty indicators were
analyzed in the intention to treat groups for their ADL status outcomes during all follow-ups (data not
shown). These analyses resulted in one statistically significant result, where those not frail for gait
speed at baseline in the intervention group had lower odds (OR 0.15, CI 0.03–0.78) of having decreased
ADL status compared to the control group from baseline to six months follow up.
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There were no statistically significant differences for any of the secondary outcomes between
the intervention and control groups in the intention-to-treat analysis, see Table 4. In the subgroup
analysis, there was a lower OR for most secondary outcomes, favoring the control group. One OR
for satisfaction with ADL from one month to six months was statistically significant (OR 0.45) for the
control group, see Table 5. All secondary outcomes have been analyzed for complete cases, and they
showed aligned trends.

Table 1. Baseline characteristics of the participants.

Characteristics Control Group (n = 77) Intervention Group (n = 78) p-Value

Age, mean (range) 86.2 (76–98) 87.5 (75–101) 0.17
MMT 1, mean (range) 24.3 (13–30) 23.0 (9–30) 0.14

n (%) n (%)
Female 43 (55.8) 47 (60.3) 0.58

Living alone 48 (62.3) 51 (65.5) 0.70
Tertiary education 2 16 (20.1) 8 (10.3) 0.404
Independent in ADL 5 (6.5) 4 (5.1) 0.747

CIRS–G 3
≥ 3 in any category, % 72 (93.5) 77 (98.7) 0.26

CIRS-G 3 median number of
ratings 3–4 (range)

3 (0–9) 3 (0–7)

Good self-rated health 4 21 (27.3) 26 (33.8) 0.41
0 frailty indicators (non-frail) 5 0 (0) 0 (0) -
1 frailty indicator (pre-frail) 5 1 (1.2) 0 (0) -
2 frailty indicators (pre-frail) 5 5 (6.5) 3 (3.8) 0.461

3 frailty indicators (frail) 9 (11.9) 6 (7.7) 0.403
4 frailty indicators (frail) 10 (13) 12 (15.4) 0.669
5 frailty indicators (frail) 14 (18.2) 17 (21.8) 0.574
6 frailty indicators (frail) 16 (20.8) 20 (25.7) 0.474
7 frailty indicators (frail) 15 (19.5) 14 (17.9) 0.807
8 frailty indicators (frail) 7 (9.1) 6 (7.7) 0.754
Satisfaction with ADL 6 32 (41.6) 26 (33.3) 0.291

Satisfaction with physical health 6 7 (9) 11 (14.1) 0.334
Satisfaction with mental health 6 31 (40.3) 25 (32.0) 0.288
1 MMT control n = 74, intervention n = 73; 2 tertiary education (partial or completed university or college); 3 CIRS–G
= Cumulative Illness Rating Scale-Geriatric [51], 3 = severe/constant significant disability/”uncontrollable” chronic
problems or conditions, 4 = extremely severe/immediate treatment required/end-organ failure/severe impairment
in function. 4 SRH = self-rated health (excellent/very good/good), one person missing from intervention group
SRH baseline data; 5 frailty measured with the following frailty indicators: weakness, fatigue, weight loss, physical
activity, poor balance, slow gait speed, visual impairments, and cognition. Categorized into non-frail (0 indicators),
pre-frail (1–2 indicators), and frail (≥3 indicators); 6 Satisfaction = very satisfied, satisfied.

Table 2. Changes in levels of activities of daily living (ADL) at follow-ups. Intention to treat; odds ratio
(OR) with 95% confidence interval (CI).

Change in ADL
Control Group

Baseline (n = 77) OR

Intervention Group
Baseline (n = 78) p-Value OR

n (%) n (%) (95% CI)

Improved ADL
Baseline to one month 21 27.3 1 28 35.9 0.75–2.95 0.249 1.49
Baseline to six months 18 23.4 1 21 26.7 0.58–2.50 0.611 1.21

One month to six months 14 18.2 1 18 23.4 0.62–2.95 0.452 1.35
Maintained levels of ADL

Baseline to one month 21 27.3 1 20 26.0 0.45–1.88 0.818 0.92
Baseline to six months 15 19.5 1 18 23.1 0.57–2.68 0.585 1.24

One month to six months 33 42.9 1 30 38.5 0.44–1.58 0.578 0.83
Decreased levels of ADL

Baseline to one month 34 44.2 1 30 38.5 0.42–1.50 0.472 0.79
Baseline to six months 44 57.1 1 39 50.0 0.40–1.41 0.373 0.75

One month to six months 30 39.0 1 28 35.9 0.46–1.68 0.694 0.88
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Table 3. Changes in levels of activities of daily living (ADL) at follow-ups. Subgroup analysis *;
odds ratio (OR) with 95% confidence interval (CI); control: baseline to one month n = 68, baseline/one
month to six months n = 66. Intervention: n = 54.

Change in ADL
Control Group

Baseline (n = 72) OR

Intervention Group
Baseline (n = 54) p-Value OR

n (%) n (%) (95% CI)

Improved ADL
Baseline to one month 20 29.4 1 18 33.3 0.60–2.80 0.502 1.30
Baseline to six months 17 25.8 1 16 29.1 0.53–2.64 0.682 1.18

One month to six months 12 17.6 1 12 21.8 0.53–3.18 0.562 1.30
Maintained levels of ADL

Baseline to one month 19 27.9 1 13 23.6 0.39–2.00 0.768 0.88
Baseline to six months 13 19.1 1 9 16.4 0.31–2.04 0.636 0.80

One month to six months 27 40.9 1 19 34.5 0.36–1.60 0.473 0.76
Decreased levels of ADL

Baseline to one month 29 42.6 1 23 41.8 0.54–2.25 0.794 1.10
Baseline to six months 36 54.5 1 30 54.5 0.49–2.05 1.000 1.00

One month to six months 27 40.9 1 24 43.6 0.54–2.31 0.762 1.12

Table 4. Secondary outcomes of self-rated health and satisfaction maintained/improved at follow-ups
compared to baseline. Intention to treat; odds ratio (OR) with 95% confidence interval (CI).

Change in Outcome
Control Group

Baseline (n = 77) OR

Intervention Group
Baseline (n = 78) p-Value OR

n (%) n (%) (95% CI)

Self-Rated Health
Baseline to one month 51 66.2 1 48 72.3 0.42–1.58 0.537 0.81
Baseline to six months 49 63.6 1 41 52.6 0.34–1.24 0.192 0.65

One month to six months 52 67.5 1 55 70.5 0.60–2.39 0.600 1.20
Satisfaction with ADL
Baseline to one month 34 57.6 1 26 52.0 0.37–1.70 0.556 0.80
Baseline to six months 31 53.4 1 23 46.0 0.35–1.58 0.441 0.74

One month to six months 45 63.4 1 35 52.2 0.32–1.25 0.186 0.63
Satisfaction with
Physical Health

Baseline to one month 35 60.3 1 23 46.9 0.27–1.25 0.167 0.58
Baseline to six months 28 48.3 1 26 53.1 0.57–2.59 0.622 1.21

One month to six months 43 59.7 1 35 53.8 0.49–2.61 0.781 1.13
Satisfaction with

Mental Health
Baseline to one month 33 57.9 1 25 50.0 0.34–1.56 0.414 0.73
Baseline to six months 26 45.6 1 25 50.0 0.56–2.55 0.651 1.19

One month to six months 49 68.1 1 42 61.8 0.38–1.52 0.436 0.76

Two of the eight hospital care questions that measured participants’ perceptions of quality of care
one month after discharge were statistically significant for the intervention group. They reported to a
higher degree receiving written information from the hospital (OR 2.19) and that the care received in
the hospital met their needs (OR of 2.83), see Table 6. In the subgroup analysis, there was a statistically
significant result for the intervention group that hospital care met their needs (OR 4.43), see Table 7.
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Table 5. Secondary outcomes of self-rated health and satisfaction maintained/improved at follow-ups
compared to baseline. Subgroup analysis; odds ratio (OR) with 95% confidence interval (CI); control:
baseline to one month n = 68, baseline/one month to six months n = 66. Intervention: n = 54.

Change in Outcome
Control Group

OR
Intervention Group

p-Value OR
n (%) n (%) (95% CI)

Self-Rated Health
Baseline to one month 43 1 64.2 1 33 1 62.3 0.44–1.94 0.829 0.94
Baseline to six months 41 1 61.2 1 28 1 51.8 0.30–1.31 0.218 0.63

One month to six months 45 66.2 1 39 1 72.2 0.55–2.67 0.631 1.21
Satisfaction with ADL
Baseline to one month 33 2 60.4 1 18 5 48.6 0.25–1.34 0.201 0.57
Baseline to six months 28 3 53.8 1 14 5 37.8 0.22–1.23 0.138 0.52

One month to six months 40 4 65.6 1 23 4 46.0 0.21–0.96 0.040 0.45
Satisfaction with
Physical Health

Baseline to one month 32 2 60.4 1 15 6 41.7 0.20–1.11 0.085 0.47
Baseline to six months 27 3 51.9 1 15 7 41.7 0.28–1.56 0.345 0.66

One month to six months 37 4 60.7 1 25 8 52.1 0.36–2.33 0.863 0.92
Satisfaction with

Mental Health
Baseline to one month 30 3 57.7 1 16 5 43.2 0.24–1.31 0.180 0.56
Baseline to six months 25 2 49.0 1 17 5 45.9 0.38–2.06 0.776 0.88

One month to six months 44 4 72.1 1 33 9 64.7 0.32–1.58 0.399 0.71
1 one missing, 2 fifteen missing, 3 fourteen missing 4 five missing, 5 seventeen missing, 6 eighteen missing, 7 nineteen
missing, 8 seven missing, 9 four missing.

Table 6. Satisfaction * with hospital care. Complete cases.

Hospital Care Question
Control Group Intervention Group

n (%) OR 1 n (%) (95% CI) p-Value OR

Did you receive verbal information about
evaluations, care, and treatment during the

hospital stay?
C (n = 59)
I (n = 57)

26 44 1 34 60 0.90–3.92 0.095 1.88

Did you receive written information about
evaluations, care, and treatment during the

hospital stay?
C (n = 57)
I (n = 57)

23 40 1 34 60 1.03–4.62 0.041 2.19

I feel that the care I received during my hospital
stay meets my needs

C (n = 59)
I (n = 56)

42 71 1 49 88 1.07–7.49 0.036 2.83

I feel that the care planning meeting before
discharge was valuable

C (n = 58)
I (n = 57)

32 55 1 33 58 0.53–2.34 0.768 1.12

I was able to take part in the discussion of my
needs in the care–planning meeting

C (n = 57)
I (n = 56)

24 57 1 22 39 0.42–1.89 0.760 0.89

I feel that the actions planned equal my needs
C (n = 56)
I (n = 56)

40 71 1 37 66 0.35–1.74 0.541 0.78

I feel that the actions delivered equal my needs
C (n = 58)
I (n = 46)

44 76 1 45 80 0.53–3.18 0.563 1.30

I am satisfied with the hospital care
C (n = 58)
I (n = 55)

49 84 1 46 84 0.34–2.57 0.902 0.94

1 reference, participants in the control group; * satisfaction = totally agree, partly agree.
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Table 7. Satisfaction * with hospital care at the one-month follow-up. Subgroup analysis.

Hospital Care Question
Control Groups Intervention Group

n (%) OR 1 n (%) (95% CI) p-Value OR

Did you receive verbal information about
evaluations, care, and treatment during the

hospital stay?
C (n = 53)
I (n = 40)

25 47 1 23 58 0.66–3.46 0.325 1.52

Did you receive written information about
evaluations, care, and treatment during the

hospital stay?
C (n = 52)
I (n = 40)

23 44 1 19 48 0.50–2.61 0.755 1.14

I feel that the care I received during my hospital
stay meets my needs

C (n = 53)
I (n = 39)

39 74 1 36 92 1.14–16.23 0.031 4.31

I feel that the care planning meeting before
discharge was valuable

C (n = 53)
I (n = 40)

30 57 1 25 63 0.55–2.96 0.567 1.28

I was able to take part in the discussion of my
needs in the care-planning meeting

C (n = 52)
I (n = 39)

23 44 1 16 41 0.38–2.03 0.760 0.88

I feel that the actions planned equal my needs
C (n = 51)
I (n = 39)

38 44 1 27 69 0.30–1.94 0.580 0.77

I feel that the actions delivered equal my needs
C (n = 53)
I (n = 39)

41 77 1 31 80 0.41–3.11 0.807 1.13

I am satisfied with the hospital care
C (n = 52)
I (n = 38)

45 87 1 33 87 0.30–3.52 0.967 1.03

1 reference, participants in the control group; * satisfaction = totally agree, partly agree.

7. Discussion

The trial is reported essentially as a negative result since the CGA intervention showed no
statistically significant results for independence in ADL, self-rated health, and satisfaction with ADL,
physical, and mental health at all follow-ups, with the exception of one statistically significant result
for satisfaction with ADL in favor of the control group. One possible explanation for the lack of
statistically significant results could be that CGA has no effect. Another possible explanation could
be some participants may have been too frail to benefit from receiving a CGA. The possibility of this
explanation could be that participants may have been too frail to benefit from a CGA, however when
analyzed for complete cases, there were no statistically significant trends related to the severity of
frailty and ADL independence. Despite the lack of outcomes, this study should not necessarily be seen
as a failure of a CGA, rather there are several other possible reasons for the negative trial result and
lessons were learned that are worth discussing, related to the difficulties associated with performing
pragmatic intervention trials in a clinical setting with frail older people. The fact that the intervention
group felt that the care given during the hospital stay met their needs to a higher degree compared to
the control group might indicate that CGA has an effect.

A recent umbrella study has criticized that levels and aspects of frailty in CGA recipients and
patient-related outcomes are usually not reported [20]. However, these findings could be relevant
and warrant additional exploration in future studies since previous research has identified that the
combination of for example slow gait and cognitive complaints (the Motoric Cognitive Risk syndrome)
is a new clinical tool useful in identifying those at high risk of developing dementia and therefore
may be used to target interventions [52]. Evidence is limited but cognitive training and targeted
physical activity may be useful to lessen or prevent gait and cognitive declines with age [52]. Thus,
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we analyzed if ADL status was different dependent upon individual frailty indicators in the intention
to treat analysis in this study. While the tests were based on the different frailty variables, unfortunately,
the small sample sizes and numerous significance tests, made it not feasible to draw any conclusions
from these results. Although, they may indicate that CGA has a better effect on those whose level
of frailty is low, specifically for gait speed but more research is required. This may be relevant as
an earlier study found that being able to describe the clinical profiles of frail patients considered as
non-responders to care, could be more likely to rapidly progress for decreased cognitive function, as in
the case of Alzheimer’s disease (AD), compared to other patients who have an accumulation of frailty
without AD [53]. Additionally, although not statistically significant, the intervention group had a higher
tendency of having improved ADL independence at the follow-ups. This result supports in maintaining
and/or improving their ADL independence [47]. A CGA team should assess a person’s ADL status [20],
as ADL has been proven to be a powerful and useful indicator of functional status and health [5,6,54].
Previous research has shown effects on ADL after receiving a CGA [55], and one reason why our study
failed to show significant results on ADL could be low statistical power. Frail older people in need
of acute medical care are a heterogeneous group [56] with high comorbidity and mortality [4]. As a
consequence, a large sample size is needed and missing data needs to be procedurally managed [57].
Despite using imputation to handle missing data, statistical power might still be too low. Another
reason could be that while selection by the frailty of participants for the CGA does work, the ADL
measures used to assess the primary outcome were not sufficiently sensitive to change to detect a
significance amongst the groups. This is supported by the 2017 Cochrane report which states that
CGA probably leads to no or little difference in ADLs [15]. We chose ADLs as our primary outcome
prior to the release of Cochrane’s report, and despite the report’s findings, we saw a trend that ADLs,
while not statistically significant, supported slightly higher odds of improved ADLs after one and six
months with CGA recipients. Furthermore, it is important to highlight that this study is only part of
the full RCT, as the long-term effects of the CGA at the one year follow up have yet to be analyzed.
This could be relevant, as a previous study exploring frail older people’s results from a continuum
of care was positively associated with having higher odds of independence on ADLs at the one year
follow up, supporting that there are long-term effects of having an integrated care plan with frail older
people [47].

Unfortunately, in our study, there were several disturbances that may have tainted the true
results of ADLs after a CGA. This is because in an RCT there are several threats that can occur,
which ultimately disturb the validity of the trial [58]. We identified two threats that required action:
(1) cross-contamination of the control group, and (2) non-adherence to working according to CGA.
The issue of cross-contamination and failure to deliver treatment as intended was difficult to control.
During the study, many participants required readmission, and it was not ethical to exclude the controls
from being admitted to a ward working according to CGA if needed. This led to contamination of
the control group receiving an intervention. The study took much longer than forecasted to complete
inclusion and during this time, many staff had quit their posts or changed to work on another ward.
In addition, over the course of roughly a six-month period, there was an unusually high work strain
on the CGA staff. The ward was forced to restructure and open up ten additional hospital beds within
a couple of days due to the lack of available beds at the hospital. As a consequence, new staff were
hired quickly, but they did not have the knowledge and experience of working according to CGA.
This resulted in periods of time where the intervention was not being carried out as planned at the start
of the study. An earlier study supports that the more complicated and different the protocol is from the
normal routine, the more likely staff are to wander back to familiar and usual work practices, regardless
of their motivation to comply [58]. This human factor was observed, and staff did not always work
according to the CGA. The authors have been forthcoming in presenting both the intention-to-treat
and subgroup analysis [59], while remaining mindful that the intention-to-treat data is flawed due to
contamination and that the subgroup analysis lacks statistical power.
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In this study, we examined ADL based on the participant’s satisfaction with their ability to
perform their ADL. Our results supported that the intervention group had higher odds of maintaining
independence in ADL over time, while they were less satisfied with their ADL status compared with
the control group, however. One explanation for the intervention group’s diminished satisfaction
concerning their ADL compared to the control group at the follow-ups could be that while they
were receiving care on a CGA ward, it also meant they were assessed through multiple measures
and tests. As a result, they could have become more aware of their condition and may have felt
stigmatized. Screenings have been identified as potentially harmful and resulting in stigma and/or
anxiety [60,61]. Mudge et al. [62] found that being identified as frail could signify that a person has
failed. Frail older people’s experiences are influenced by whether or not they think they are old and
frail, and only they themselves can make the distinction between being labeled as frail and actually
feeling frail [63]. However, screening programs are also said to be better than the cure as they lead to
an early diagnosis [61]. Since the aim of CGA is to identify needs early, it could have an effect similar
to screenings. This is supported by the fact that the intervention group in our study reported that the
hospital care they received on the CGA ward met their needs to a statistically significant higher degree
than the control group.

Previous studies support that older people often have fragmented care after discharge from the
hospital [64,65]. A CGA should be carried over into the person’s personal living environment to
secure the best scenario in safeguarding that the care plan is properly followed and implemented
according to the person’s wants and wishes. A CGA might have an expiry date and require updates
since older people have long-term needs. Reuben et al. [66] reported in their conclusion following a
CGA RCT that a CGA team performing one-time frailty assessments cannot improve functional status
or affect mortality for hospitalized patients. Rather, they underscored that frail, older people who
have been hospitalized would best benefit from a CGA that is continuously managed after discharge.
This is known as integrated care, which would be best achieved by a multidisciplinary team [67].
Dahlin-Ivanoff et al. [68] explained that frail older people differ and that they can be frail in a variety of
ways, which for some can fluctuate from day to day or week to week. As a result, the frail person’s
abilities can be over- or underestimated, and implications for the assessments, results, and care plans
may not be optimal as a result of the fluctuations in frailty [68]. Thus, to best support the frail person
after discharge, a collaboration between the CGA team, those receiving the care, and those providing
the care to the frail older person after the hospital stay, must be organized and adapted to meet the
person’s individual needs in their own environment [68]. Research shows that integrated care has
a positive impact on frail older people’s health and functional status [47]. The age-friendly health
system [19] could be a framework to support achieving integrated care when the older people’s
mobility, medication, mediation, and what matters to them is the focus.

8. Conclusions

The trial is reported essentially as a negative result, however, the outcome should not necessarily
be seen as a failure of a CGA, as one statistically significant intervention effect in this study was that
frail older people felt that the care they received on the CGA ward met their needs, which could indicate
a higher quality of care. The lack of additional results supporting the CGA could be due to difficulties
performing pragmatic intervention trials in clinical hospital settings leading to a risk of low statistical
power. In addition, a CGA during a single hospital stay is probably not enough to have long-term
effects, since frail older people are in need of integrated care provided by multidisciplinary teams.

Author Contributions: T.W., K.W. and S.D.-I. conceptualized the study. Software used for statistical analyses was
IBM SPSS Statistics for Windows, Version 24.0, 2016, Armonk, NY: IBM Corp. T.W. drafted the manuscript. K.W. is
the principal investigator. T.W., K.W. and I.A.H. collected the data. T.W. and K.W. completed the data analysis.
T.W., K.W., S.D.-I. and I.A.H. reviewed and edited the manuscript. K.W. is responsible for funding acquisition.
All authors have read and agreed to the published version of the manuscript.



Geriatrics 2020, 5, 101 14 of 17

Funding: This research was funded by grants from FORTE (registration number 2015-00043), the Swedish
state under the agreement between the Swedish government and the county councils (the AFL agreement,
(ALFGRG-530971/-673831/-716571) and Region Västra Götaland, Department of Research and Development
(VGFOUREG-565511/-63881/-736281), and the King Gustav and Queen Victoria Freemasons Foundation.

Acknowledgments: Special thanks to the care coordinators at Sahlgrenska University Hospital for their
participation in the inclusion of participants and the research assistant Katarina Sjöberg, Reg. OT for her
contribution to data collection.

Conflicts of Interest: The authors declare that they have no competing interests. The funders took no part in the
design or execution of the study, nor did they make any decision to publish the results.

References

1. Zwijsen, S.A.; Nieuwenhuizen, N.M.; Maarsingh, O.R.; Depla, M.F.; Hertogh, C.M. Disentangling the concept
of “the complex older patient” in general practice: A qualitative study. BMC Fam. Pract. 2016, 17, 64.
[CrossRef] [PubMed]

2. Holroyd-Leduc, J.; Resin, J.; Ashley, L.; Barwich, D.; Elliott, J.; Huras, P.; Legare, F.; Mahoney, M.; Maybee, A.;
McNeil, H.; et al. Giving voice to older adults living with frailty and their family caregivers: Engagement of
older adults living with frailty in research, health care decision making, and in health policy. Res. Involv.
Engagem. 2016, 2, 23. [CrossRef]

3. Morley, J.E.; Vellas, B.; van Kan, G.A.; Anker, S.D.; Bauer, J.M.; Bernabei, R.; Cesari, M.; Chumlea, W.C.;
Doehner, W.; Evans, J.; et al. Frailty consensus: A call to action. J. Am. Med. Dir. Assoc. 2013, 14, 392–397.
[CrossRef] [PubMed]

4. Clegg, A.; Young, J.; Iliffe, S.; Rikkert, M.O.; Rockwood, K. Frailty in elderly people. Lancet (Lond. Engl.)
2013, 381, 752–762. [CrossRef]

5. Sonn, U.; Asberg, K.H. Assessment of activities of daily living in the elderly. A study of a population of
76-year-olds in Gothenburg, Sweden. Scand. J. Rehabil. Med. 1991, 23, 193–202.

6. Katz, S.; Ford, A.; Moskowitz, R.; Jackson, B.; Jaffe, M. Studies of illness in the aged. The Index of ADL:
A standardized measure of biological and psychosocial function. J. Am. Med. Assoc. 1963, 185, 914–919.
[CrossRef]

7. Reuben, D. Warning signs along the road to functional dependency. Ann. Intern. Med. 1998, 128, 138–139.
[CrossRef]

8. Lang, P.-O.; Michel, J.-P.; Zekry, D. Frailty syndrome: A transitional state in a dynamic process. Gerontology
2009, 55, 539–549. [CrossRef]

9. Fried, L.P.; Ferrucci, L.; Darer, J.; Williamson, J.D.; Anderson, G. Untangling the concepts of disability, frailty,
and comorbidity: Implications for improved targeting and care. J. Gerontol. Ser. ABiol. Sci. Med. Sci. 2004,
59, 255–263. [CrossRef]

10. Ferrucci, L.; Guralnik, J.M.; Studenski, S.; Fried, L.P.; Cutler, G.B., Jr.; Walston, J.D. Designing randomized,
controlled trials aimed at preventing or delaying functional decline and disability in frail, older persons:
A consensus report. J. Am. Geriatr. Soc. 2004, 52, 625–634. [CrossRef]

11. Rubenstein, L.Z.; Stuck, A.E.; Siu, A.L.; Wieland, D. Impacts of geriatric evaluation and management
programs on defined outcomes: Overview of the evidence. J. Am. Geriatr. Soc. 1991, 39, 8S–16S; discussion
17S-18S. [CrossRef] [PubMed]

12. Rubenstein, L.Z.; Siu, A.L.; Wieland, D. Comprehensive geriatric assessment: Toward understanding its
efficacy. Aging (MilanItaly) 1989, 1, 87–98. [CrossRef] [PubMed]

13. Wieland, D.; Ferrucci, L. Multidimensional geriatric assessment: Back to the future. J. Gerontol. Ser. A Biol.
Sci. Med. Sci. 2008, 63, 272–274. [CrossRef] [PubMed]

14. Ward, K.T.; Reuben, R.D. Comprehensive Geriatric Assessment: Wolters Kulwer. 2019. Available online:
https://www.uptodate.com/contents/comprehensive-geriatric-assessment (accessed on 20 January 2020).

15. Ellis, G.; Gardner, M.; Tsiachristas, A.; Langhorne, P.; Burke, O.; Harwood, R.H.; Conroy, S.P.; Kircher, T.;
Somme, D.; Saltvedt, I.; et al. Comprehensive geriatric assessment for older adults admitted to hospital.
Cochrane Database Syst. Rev. 2017, 9, Cd006211. [CrossRef]

16. Society, B.G. Comprehensive Geriatric Assessment (CGA) British Geriatrics Society. 2014. Available
online: http://www.bgs.org.uk/cga-managing/resources/campaigns/fit-for-frailty/frailty-cga (accessed on
16 March 2020).

http://dx.doi.org/10.1186/s12875-016-0455-6
http://www.ncbi.nlm.nih.gov/pubmed/27255457
http://dx.doi.org/10.1186/s40900-016-0038-7
http://dx.doi.org/10.1016/j.jamda.2013.03.022
http://www.ncbi.nlm.nih.gov/pubmed/23764209
http://dx.doi.org/10.1016/S0140-6736(12)62167-9
http://dx.doi.org/10.1001/jama.1963.03060120024016
http://dx.doi.org/10.7326/0003-4819-128-2-199801150-00010
http://dx.doi.org/10.1159/000211949
http://dx.doi.org/10.1093/gerona/59.3.M255
http://dx.doi.org/10.1111/j.1532-5415.2004.52174.x
http://dx.doi.org/10.1111/j.1532-5415.1991.tb05927.x
http://www.ncbi.nlm.nih.gov/pubmed/1832179
http://dx.doi.org/10.1007/BF03323881
http://www.ncbi.nlm.nih.gov/pubmed/2488312
http://dx.doi.org/10.1093/gerona/63.3.272
http://www.ncbi.nlm.nih.gov/pubmed/18375875
https://www.uptodate.com/contents/comprehensive-geriatric-assessment
http://dx.doi.org/10.1002/14651858.CD006211.pub3
http://www.bgs.org.uk/cga-managing/resources/campaigns/fit-for-frailty/frailty-cga


Geriatrics 2020, 5, 101 15 of 17

17. Brummel-Smith, K.; Butler, D.; Frieder, M.; Gibbs, N.; Henry, M.; Koons, E.; Loggers, E.; Porock, D.;
Reuben, D.B. Person-centered care: A definition and essential elements. J. Am. Geriatr. Soc. 2016, 64, 15–18.

18. Sanford, A.; Berg-Weger, M.; Lundy, J.; Morley, J.E. Aging Friendly Health Systems; Springer: Berlin/Heidelberg,
Germany, 2019.

19. Cacchione, P.Z. Age-Friendly Health Systems: The 4Ms Framework; SAGE Publications Sage CA: Los Angeles,
CA, USA, 2020.

20. Parker, S.G.; McCue, P.; Phelps, K.; McCleod, A.; Arora, S.; Nockels, K.; Kennedy, S.; Roberts, H.; Conroy, S.
What is Comprehensive Geriatric Assessment (CGA)? An umbrella review. Age Ageing 2018, 47, 149–155.
[CrossRef]

21. Denham, M.J. Dr Marjory Warren CBE MRCS LRCP (1897–1960): The mother of British geriatric medicine.
J. Med. Biogr. 2011, 19, 105–110. [CrossRef]

22. Tinetti, M.E. Performance-oriented assessment of mobility problems in elderly patients. J. Am. Geriatr. Soc.
1986, 34, 119–126. [CrossRef]

23. Mossey, J.M.; Shapiro, E. Self-rated health: A predictor of mortality among the elderly. Am. J. Public Health
1982, 72, 800–808. [CrossRef]

24. Jylhä, M. What is self-rated health and why does it predict mortality? Towards a unifed concept model. Soc.
Sci. Med. 2009, 69, 307–316. [CrossRef]

25. May, M.; Lawlor, D.A.; Brindle, P.; Patel, R.; Ebrahim, S. Cardiovascular disease risk assessment in older
women: Can we improve on Framingham? British Women’s Heart and Health prospective cohort study.
Heart (Br. Card. Soc.) 2006, 92, 1396–1401. [CrossRef] [PubMed]

26. Ekdahl, A.; Sjöstrand, F.; Ehrenberg, A.; Oredsson, S.; Stavenow, L.; Wisten, A.; Wårdh, I.; Ivanoff, S. Frailty
and comprehensive geriatric assessment organized as CGA-ward or CGA-consult for older adult patients in
the acute care setting: A systematic review and meta-analysis. Eur. Geriatr. Med. 2015, 6, 523–540. [CrossRef]

27. Borgström, A. Sverige har lägst antal vårdplatser i Europa. Lakartidningen 2007, 104, 396–397.
28. OECD. Health Statistics. 2019. Available online: http://www.oecd.org/els/health-systems/health-data.htm

(accessed on 17 March 2020).
29. Westgard, T.; Ottenvall Hammar, I.; Holmgren, E.; Ehrenberg, A.; Wisten, A.; Ekdahl, A.W.; Dahlin-Ivanoff, S.;

Wilhelmson, K. Comprehensive geriatric assessment pilot of a randomized control study in a Swedish acute
hospital: A feasibility study. Pilot Feasibility Stud. 2018, 4, 41. [CrossRef] [PubMed]

30. Wilhelmson, K.; Andersson Hammar, I.; Ehrenberg, A.; Niklasson, J.; Eckerblad, J.; Ekerstad, N.; Westgård, T.;
Holmgren, E.; Åberg, N.D.; Synneve, D.I. Comprehensive geriatric assessment for frail older people in
Swedish acute care settings (CGA-SWED): A randomised controlled study. Geriatrics 2020, 5, 5. [CrossRef]

31. Eklund, K.; Wilhelmson, K.; Landahl, S.; Ivanoff-Dahlin, S. Screening for frailty among older emergency
department visitors: Validation of the new FRESH-screening instrument. BMC Emerg. Med. 2016, 16, 27.
[CrossRef]

32. Hickman, L.D.; Phillips, J.L.; Newton, P.J.; Halcomb, E.J.; Al Abed, N.; Davidson, P.M. Multidisciplinary
team interventions to optimise health outcomes for older people in acute care settings: A systematic review.
Arch. Gerontol. Geriatr. 2015, 61, 322–329. [CrossRef] [PubMed]

33. Fried, L.P.; Tangen, C.M.; Walston, J.; Newman, A.B.; Hirsch, C.; Gottdiener, J.; Seeman, T.; Tracy, R.; Kop, W.J.;
Burke, G. Frailty in older adults: Evidence for a phenotype. J. Gerontol. Ser. A Biol. Sci. Med. Sci. 2001, 56,
M146–M157. [CrossRef]

34. Mathiowetz, V.; Kashman, N.; Volland, G.; Weber, K.; Dowe, M.; Rogers, S. Grip and pinch strength:
Normative data for adults. Arch. Phys. Med. Rehabil. 1985, 66, 69–74.

35. Tibblin, G.; Tibblin, B.; Peciva, S.; Kullman, S.; Svardsudd, K. “The Goteborg quality of life instrument”—An
assessment of well-being and symptoms among men born 1913 and 1923. Methods and validity. Scand. J.
Prim. Health Care. Suppl. 1990, 1, 33–38.

36. Berg, K.O.; Wood-Dauphinee, S.L.; Williams, J.I.; Maki, B. Measuring balance in the elderly: Validation of an
instrument. Can. J. Public Health Rev. Can. De Sante Publique 1992, 83 (Suppl. S2), S7–S11.

37. Peterson, M.J.; Giuliani, C.; Morey, M.C.; Pieper, C.F.; Evenson, K.R.; Mercer, V.; Cohen, H.J.; Visser, M.;
Brach, J.S.; Kritchevsky, S.B.; et al. Physical activity as a preventative factor for frailty: The health, aging,
and body composition study. J. Gerontol. Ser. A Biol. Sci. Med. Sci. 2009, 64, 61–68. [CrossRef] [PubMed]

38. Moutakis, K.; Stigmar, G.; Hall-Lindberg, J. Using the KM visual acuity chart for more reliable evaluation of
amblyopia compared to the HVOT method. Acta Ophthalmol. Scand. 2004, 82, 547–551. [CrossRef] [PubMed]

http://dx.doi.org/10.1093/ageing/afx166
http://dx.doi.org/10.1258/jmb.2010.010030
http://dx.doi.org/10.1111/j.1532-5415.1986.tb05480.x
http://dx.doi.org/10.2105/AJPH.72.8.800
http://dx.doi.org/10.1016/j.socscimed.2009.05.013
http://dx.doi.org/10.1136/hrt.2005.085381
http://www.ncbi.nlm.nih.gov/pubmed/16547204
http://dx.doi.org/10.1016/j.eurger.2015.10.007
http://www.oecd.org/els/health-systems/health-data.htm
http://dx.doi.org/10.1186/s40814-018-0228-1
http://www.ncbi.nlm.nih.gov/pubmed/29423259
http://dx.doi.org/10.3390/geriatrics5010005
http://dx.doi.org/10.1186/s12873-016-0087-0
http://dx.doi.org/10.1016/j.archger.2015.06.021
http://www.ncbi.nlm.nih.gov/pubmed/26255065
http://dx.doi.org/10.1093/gerona/56.3.M146
http://dx.doi.org/10.1093/gerona/gln001
http://www.ncbi.nlm.nih.gov/pubmed/19164276
http://dx.doi.org/10.1111/j.1600-0420.2004.00307.x
http://www.ncbi.nlm.nih.gov/pubmed/15453851


Geriatrics 2020, 5, 101 16 of 17

39. Folstein, M.F.; Folstein, S.E.; McHugh, P.R. “Mini-mental state”. A practical method for grading the cognitive
state of patients for the clinician. J. Psychiatr. Res. 1975, 12, 189–198. [CrossRef]

40. Sonn, U. Longitudinal studies of dependence in daily life activities among elderly persons. Scand. J. Rehabil.
Med. Suppl. 1996, 34, 1–35.

41. Jakobsson, U. The ADL-staircase: Further validation. Int. J. Rehabil. Res. Int. Z. Fur Rehabil. Rev. Int. De Rech.
De Readapt. 2008, 31, 85–88. [CrossRef]

42. Ware, J.E., Jr. SF-36 health survey. In Manual and Interpretation Guide; The Health Institute, New England
Medical Center: Boston, MA, USA, 1993.

43. Fugl-Meyer, A.; Bränholm, I.; Fugl-Meyer, K. Happiness and domain-specific life satisfaction in adult
northern Swedes. Clin. Rehabil. 1991, 5, 25–33. [CrossRef]

44. Hasson, H.; Arnetz, J.E. The impact of an educational intervention for elderly care nurses on care recipients’
and family relatives’ ratings of quality of care: A prospective, controlled intervention study. Int. J. Nurs. Stud.
2008, 45, 166–179. [CrossRef]

45. Arnetz, J.E.; Arnetz, B.B. The development and application of a patient satisfaction measurement system for
hospital-wide quality improvement. Int. J. Qual. Health Care J. Int. Soc. Qual. Health Care 1996, 8, 555–566.
[CrossRef]

46. Wilhelmson, K.; Duner, A.; Eklund, K.; Gosman-Hedstrom, G.; Blomberg, S.; Hasson, H.; Gustafsson, H.;
Landahl, S.; Dahlin-Ivanoff, S. Design of a randomized controlled study of a multi-professional and
multidimensional intervention targeting frail elderly people. BMC Geriatr. 2011, 11, 24. [CrossRef]

47. Eklund, K.; Wilhelmson, K.; Gustafsson, H.; Landahl, S.; Dahlin-Ivanoff, S. One-year outcome of frailty
indicators and activities of daily living following the randomised controlled trial: “Continuum of care for
frail older people”. BMC Geriatr. 2013, 13, 76. [CrossRef] [PubMed]

48. Bennett, D.A. How can I deal with missing data in my study? Aust. N. Z. J. Public Health 2001, 25, 464–469.
[CrossRef]

49. Sussman, J.B.; Hayward, R.A. An IV for the RCT: Using instrumental variables to adjust for treatment
contamination in randomised controlled trials. BMJ (Clin. Res. Ed.) 2010, 340, c2073. [CrossRef] [PubMed]

50. Gross, D.; Fogg, L. A critical analysis of the intent-to-treat principle in prevention research. J. Prim. Prev.
2004, 25, 475–489. [CrossRef]

51. Vernooij-Dassen, M.; Leatherman, S.; Rikkert, M.O. Quality of care in frail older people: The fragile balance
between receiving and giving. BMJ (Clin. Res. Ed.) 2011, 342, d403. [CrossRef]

52. Cohen, J.A.; Verghese, J.; Zwerling, J.L. Cognition and gait in older people. Maturitas 2016, 93, 73–77.
[CrossRef]

53. Koch, G.; Belli, L.; Giudice, T.L.; Lorenzo, F.D.; Sancesario, G.M.; Sorge, R.; Bernardini, S.; Martorana, A. Frailty
among Alzheimer’s disease patients. CNS Neurol. Disord.-Drug Targets (Former. Curr. Drug Targets-CNS
Neurol. Disord.) 2013, 12, 507–511. [CrossRef]

54. Courtney, M.D.; Edwards, H.E.; Chang, A.M.; Parker, A.W.; Finlayson, K.; Bradbury, C.; Nielsen, Z. Improved
functional ability and independence in activities of daily living for older adults at high risk of hospital
readmission: A randomized controlled trial. J. Eval. Clin. Pract. 2012, 18, 128–134. [CrossRef]

55. Comprehensive Geriatric Assessment and Care Frail Elderly. 2014. Available online:
http://www.sbu.se/sv/publikationer/SBU-utvarderar/omhandertagande-av-aldre-som-inkommer-a
kut-till-sjukhus-med-fokus-på-skora-aldre/ (accessed on 17 March 2020).

56. Tinetti, M.E.; Fried, T. The end of the disease era. Am. J. Med. 2004, 116, 179–185. [CrossRef]
57. Mc Cord, K.A.; Al-Shahi Salman, R.; Treweek, S.; Gardner, H.; Strech, D.; Whiteley, W.; Ioannidis, J.P.A.;

Hemkens, L.G. Routinely collected data for randomized trials: Promises, barriers, and implications. Trials
2018, 19, 29. [CrossRef]

58. Fogg, L.; Gross, D. Threats to Validity in Randomized Clinical Trials. Res. Nurs. Health 2000, 23, 79–87.
[CrossRef]

59. Boutron, I.; Dutton, S.; Ravaud, P.; Altman, D.G. Reporting and interpretation of randomized controlled
trials with statistically nonsignificant results for primary outcomes. JAMA 2010, 303, 2058–2064. [CrossRef]
[PubMed]

60. Juth, N.; Munthe, C. The Ethics of Screening in Health Care and Medicine: Serving Society of Serving the Patient?
Springer: Dordrecht/Heidelber, Germany; London, UK; New York, NY, USA, 2012. [CrossRef]

http://dx.doi.org/10.1016/0022-3956(75)90026-6
http://dx.doi.org/10.1097/MRR.0b013e3282f45166
http://dx.doi.org/10.1177/026921559100500105
http://dx.doi.org/10.1016/j.ijnurstu.2006.09.001
http://dx.doi.org/10.1093/intqhc/8.6.555
http://dx.doi.org/10.1186/1471-2318-11-24
http://dx.doi.org/10.1186/1471-2318-13-76
http://www.ncbi.nlm.nih.gov/pubmed/23875866
http://dx.doi.org/10.1111/j.1467-842X.2001.tb00294.x
http://dx.doi.org/10.1136/bmj.c2073
http://www.ncbi.nlm.nih.gov/pubmed/20442226
http://dx.doi.org/10.1023/B:JOPP.0000048113.77939.44
http://dx.doi.org/10.1136/bmj.d403
http://dx.doi.org/10.1016/j.maturitas.2016.05.005
http://dx.doi.org/10.2174/1871527311312040010
http://dx.doi.org/10.1111/j.1365-2753.2010.01547.x
http://www.sbu.se/sv/publikationer/SBU-utvarderar/omhandertagande-av-aldre-som-inkommer-akut-till-sjukhus-med-fokus-p�-skora-aldre/
http://www.sbu.se/sv/publikationer/SBU-utvarderar/omhandertagande-av-aldre-som-inkommer-akut-till-sjukhus-med-fokus-p�-skora-aldre/
http://dx.doi.org/10.1016/j.amjmed.2003.09.031
http://dx.doi.org/10.1186/s13063-017-2394-5
http://dx.doi.org/10.1002/(SICI)1098-240X(200002)23:1&lt;79::AID-NUR9&gt;3.0.CO;2-R
http://dx.doi.org/10.1001/jama.2010.651
http://www.ncbi.nlm.nih.gov/pubmed/20501928
http://dx.doi.org/10.1007/978-94-007-2045-9


Geriatrics 2020, 5, 101 17 of 17

61. Shickle, D.; Chadwick, R. The ethics of screening: Is ‘screeningitis’ an incurable disease? J. Med. Ethics 1994,
20, 12–18. [CrossRef] [PubMed]

62. Mudge, A.M.; Hubbard, R.E. Frailty: Mind the gap. Age Ageing 2018, 47, 508–511. [CrossRef]
63. Warmoth, K.; Lang, I.A.; Phoenix, C.; Abraham, C.; Andrew, M.; Hubbards, R.; Tarrant, M. Thinking you’re

old and frail: A qualitative study of frailty in older adults. Aging Soc. 2016, 36, 1483–1500. [CrossRef]
64. Harvey, G.; Dollard, J.; Marshall, A.; Mittinty, M.M. Achieving Integrated Care for Older People: Shuffling

the Deckchairs or Making the System Watertight For the Future? Int. J. Health Policy Manag. 2018, 7, 290–293.
[CrossRef]

65. Dollard, J.; Harvey, G.; Dent, E.; Trotta, L.; Williams, N.; Beilby, J.; Hoon, E.; Kitson, A.; Seiboth, C.; Karnon, J.
Older People Who Are Frequent Users of Acute Care: A Symptom of Fragmented Care? A Case Series
Report on Patients’ Pathways of Care. J. Frailty Aging 2018, 7, 193–195. [CrossRef]

66. Reuben, D.B.; Borok, G.M.; Wolde-Tsadik, G.; Ershoff, D.H.; Fishman, L.K.; Ambrosini, V.L.; Liu, Y.;
Rubenstein, L.Z.; Beck, J.C. A randomized trial of comprehensive geriatric assessment in the care of
hospitalized patients. N. Engl. J. Med. 1995, 332, 1345–1350. [CrossRef]

67. Goodwin, N.; Dixon, A.; Anderson, G.; Wodchis, W. Providing Integrated Care for Older People with Complex.
Needs: Lessons from Seven International Case Studies; King’s Fund London: London, UK, 2014.

68. Ivanoff, S.D.; Duner, A.; Eklund, K.; Wilhelmson, K.; Liden, E.; Holmgren, E. Comprehensive geriatric
assessment of frail older people: Ideals and reality. J. Interprof. Care 2018, 32, 728–734. [CrossRef]

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

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1136/jme.20.1.12
http://www.ncbi.nlm.nih.gov/pubmed/8035433
http://dx.doi.org/10.1093/ageing/afx193
http://dx.doi.org/10.1017/S0144686X1500046X
http://dx.doi.org/10.15171/ijhpm.2017.144
http://dx.doi.org/10.14283/10.14283/jfa.2018.12
http://dx.doi.org/10.1056/NEJM199505183322007
http://dx.doi.org/10.1080/13561820.2018.1508130
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Study Design 
	Ethics Approval and Consent to Participate 
	Participants and Setting 
	Recruitment, Consent, and Randomization 
	Intervention Group 
	Control Group 
	Data Collection 
	Measurement of Frailty 

	Outcome Measures and Assessments 
	Primary Outcome 
	Secondary Outcomes 

	Sample Size and Power Calculation 
	Statistical Analyses 
	Results 
	Discussion 
	Conclusions 
	References

