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ABSTRACT

Purpose s To assess the prevalence, severity and change in health-related problems as 

measured with the Geriatric ICF Core Set (GeriatrICS) in a sample of community-living 

older adults receiving individual care and support from ‘Embrace’, overall, per subgroup 

based on complexity of care needs and frailty, and for those who had a problem at 

baseline. 

Methods s A pretest-posttest study was conducted on older adults aged 75+ who were 

frail (n=56) or had complex care needs (n=80). Health-related problems as perceived by 

older adults were measured at baseline and after twelve months. 

Results s Health-related problems were related to six clusters: ‘Mental Functions’, 

‘Physical Health’, ‘Mobility’, ‘Personal Care’, ‘Nutrition’ and ‘Support’. After receiving 

person-centred and integrated care and support for twelve months, prevalence and 

severity of health-related problems decreased in all clusters, although the changes in 

Mobility were less clear. Frail participants with a problem had higher baseline severity 

scores than those with complex care needs experiencing a problem, but differences in 

changes between frail individuals and those with complex care needs were small. 

Conclusions s The GeriatrICS enabled professionals to inventory the prevalence and 

severity of health-related problems as reported by older adults, and to detect changes 

in these perceived problems. 
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BACKGROUND

Current healthcare systems are insufficiently well equipped to provide appropriate care 

and support to older adults with healthcare needs. Up to two-thirds of the population 

aged 75 and older suffers from multimorbidity.1-4 These individuals present a wide variety 

of health-related problems,5,6 with great variability in health and health-related functional 

ability.7-9 However, the current healthcare systems focus on treating single diseases. This 

results in inefficient, ineffective and fragmented care for this growing older population.10,11 

Therefore, current healthcare systems have to deal with the complexity of treating 

multimorbidity and the changing and diverse healthcare needs of older adults, which calls 

for a system change.10-13

Person-centred and integrated care services could encourage comprehensive care for older 

adults,11 as acknowledged by the European Union (EU),14 the World Health Organization 

(WHO)12,13 and older adults themselves.15 According to the WHO, person-centred care 

is ‘organised around the health needs and expectations of people rather than diseases’. 

Integrated care services provide a continuum of care and support and address the needs 

of the individual.13 An example of such a new person-centred and integrated care service 

for older adults is ‘Embrace’.16 Embrace is based on the increasingly popular Chronic 

Care Model17,18 combined with the Kaiser Permanente triangle,19 a Population Health 

Management model. The aim of Embrace is to prolong ageing in place by addressing the 

needs of the individual older adult living in the community. 

Insight into the health-related problems and accompanying needs of the older adult could 

guide the delivery of person-centred and integrated care and support. The Geriatric ICF 

Core Set (GeriatrICS) has been developed to provide such insight through history taking. 

It reflects the most relevant health-related problems of community-living older adults 

without a dementia diagnosis and is based on the International Classification of Functioning, 

Disability and Health (ICF).20 

The first objective of this study was to assess the prevalence and severity of health-related 

problems and the change after receiving individual care and support from ‘Embrace’ for the 

whole sample and for subgroups based on complexity of care needs and level of frailty. The 

second objective was to assess the above for those who had a problem at baseline. 
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METHODS

Study design

We conducted a twelve-month single-group pretest-posttest study on a group of older adults 

aged 75 and older who were allocated to the intervention group of a randomized controlled 

trial on the effectiveness of the person-centred and integrated care service ‘Embrace’.16 The 

Medical Ethical Committee of the University Medical Center Groningen assessed the Embrace 

study proposal and concluded that approval was not required (Reference METc2011.108). All 

participants provided written informed consent prior to the start of the Embrace study. 

Sample

This pretest-posttest study examined a selected subsample of participants from the 

Embrace study: those with ‘complex care needs’ and those considered ‘frail’. Embrace 

included people aged 75 and older who were registered with one of the participating 

general practitioners (GPs) (n=1456, response rate 48.7%). Participants were stratified into 

three risk profiles using complexity of care needs as measured with the INTERMED for the 

Elderly Self-Assessment (INTERMED-E-SA)21 and the level of frailty as measured with the 

Groningen Frailty Indicator (GFI).22,23 The resulting risk profiles are: ‘Complex care needs’ for 

participants with complex care needs at risk for assignment to a hospital or nursing home 

(INTERMED-E-SA ≥16), ‘Frail’ for participants at risk of complex care needs (INTERMED-E-SA 

<16 and a GFI ≥5) and ‘Robust’ for participants at risk for the consequences of ageing only 

(INTERMED-E-SA <16 and GFI <5). Participants were then randomized into the control or 

intervention groups. A more detailed description of the inclusion and exclusion criteria and 

classification of participants in the Embrace study has been published elsewhere.16 

Those identified as frail or having complex care needs, who had been assigned to the 

intervention group of the Embrace study and who had completed baseline history-taking 

with the GeriatrICS20 within six months of the start of the Embrace study were eligible 

for the current study (n=267). Actual inclusion comprised those who completed follow-up 

measurements twelve months after baseline assessment. 

No statistically significant differences in the baseline characteristics and severity scores 

of ICF items were found between those included and those lost to follow-up. However, 

dropouts scored significantly worse than participants on ‘experienced health today’ (as 

measured using the EQ visual analogue scale; p=0.013), whereas participants scored worse 

on b152	Emotional	functions	(p=0.024) and b710 Mobility (p=0.035). 
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Embrace

Embrace (in Dutch: SamenOud [ageing together]) is a person-centred and integrated care 

service for community-living older adults. A multidisciplinary Elderly Care Team consisting of a 

GP, a nursing home physician24 and two case managers – a district nurse and a social worker for 

the participants with complex care needs and frail participants, respectively – provided care 

and support to older adults. The intensity, focus and individual or group approach of care and 

support depended on the participant’s risk profile. Frail people and those with complex care 

needs received individual support from a case manager. The participant and case manager 

jointly developed an individual care and support plan which targeted all health-related 

problems identified during history taking using the GeriatrICS.20 Case managers monitored 

changes and navigated the plan’s delivery. Participants were also invited to follow a self-

management support and prevention programme – including regular Embrace community 

meetings – which focused on staying healthy and independent for as long as possible. Details 

of the implementation of Embrace have been published in the study protocol.16

Data collection and procedure

Data were collected at baseline (T0) and after twelve months (T1). Baseline measurements 

were performed during home visits between January and June 2012. During these visits, 

case managers took a history using the GeriatrICS,20 which was integrated into the web-

based electronic record system of Embrace. Baseline measurements using self-report 

questionnaires from the Embrace study (October-December 2011) provided data for 

assignment to the risk profiles at start, as well as data on background characteristics. 

Follow-up measurements were performed after approximately twelve months, either by 

the relevant case manager or by the participant completing a mailed, paper version of the 

GeriatrICS him or herself once individual care and support had ended. 

Outcome measurements

Health-related problems were evaluated using the GeriatrICS, an ICF Core Set which 

includes 29 items covering fourteen Body Functions, nine Activities and Participation, and 

six Environmental Factor categories, all from the second ICF level.20 During the assessment, 

participants had to indicate whether they experienced problems in functioning and 

whether they experienced lack of support in relation to the Environmental Factors items. 

Participants had to rate all the items on a visual analogue scale ranging from 0 (no problem) 

to 10 (very severe problem). In the paper version of the GeriatrICS, each ICF item from the 

GeriatrICS was translated into a single question. 
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Analysis

We first examined baseline data and changes per ICF item for the whole sample and for the 

subgroups ‘Complex care needs’ and ‘Frail’ (Objective 1). We analysed responses in terms of 

whether or not a health-related problem existed (prevalence) and in terms of its severity. 

Prevalence scores were dichotomized scores including ‘no problem’ (score 0) versus 

‘problem’ (scores 1-10), while severity scores employed the full 0-10 range. Differences in 

prevalence between the subgroups (‘Complex care needs’ and ‘Frail’) at baseline were tested 

using difference of proportions tests and Mann-Whitney U tests to assess differences in 

severity. Changes in prevalence after twelve months were analysed using McNemar’s tests. 

Changes in severity were analysed by Wilcoxon signed rank tests. We considered changes 

to be statistically significant at p<0.05 (two-tailed). We calculated Cohen’s d effect sizes to 

determine the clinical relevance of the results. 

We then repeated all the analyses for those who reported a problem at baseline (Objective 

2), except for the change in prevalence, which we obviously could not test as the baseline 

numbers were the starting point for these analyses. We analysed using SPSS Statistics 

version 22.0 and calculated effect sizes using Microsoft Excel 2010.

RESULTS

The flow of participants is presented in Figure 1. Of the 267 eligible participants, 136 (50.9%) 

were included in this pretest-posttest study because they completed twelve months follow-

up measurements. The participants’ descriptive background characteristics are presented 

in Table 1. Participants with complex care needs scored worse on most background health 

characteristics than frail participants. 

In general, the health-related problems reported by older adults could be grouped into 

six clusters: ‘Mental Functions’, ‘Physical Health’, ‘Mobility’, ‘Personal Care’, ‘Nutrition’ and 

‘Support’ (see Table 2). 
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TABLE 1 s Background characteristics of participants (n (%), unless stated otherwise)

Total 
(n=136)

Complex care 
needs
(n=80)

Frail
(n=56) p

Age at T0 in years, median (IQR) 80.5 (78.1-84.8) 81.4 (78.9-85.4) 79.7 (77.2-82.8) 0.013

Female 94 (69.1) 54 (67.5) 40 (71.4) 0.707

Married/unmarried living together 65 (47.8) 42 (52.5) 23 (41.1) 0.224

Community-living 133 (97.8) 77 (96.3) 56 (100.0) 0.268

Low education level1 81 (59.6) 48 (60.0) 33 (58.9) 1.000

Low income2 61 (54.0) 34 (51.5) 27 (57.4) 0.570

No. of chronic conditions, mean (SD)  3.4 (1.7) 3.6 (1.6) 3.1 (1.8) 0.099

Multiple chronic conditions 58 (42.6) 43 (53.8) 15 (26.8) 0.003

Use of ≥4 different medications 105 (77.2) 66 (82.5) 39 (69.6) 0.098

INTERMED-E-SA, median (IQR) 16.0 (12.0-20.0) 19.0 (17.0-21.8) 12.0 (10.3-14.0) <0.001

GFI, median (IQR) 6.0 (5.0-8.0) 7.0 (5.0-8.0) 6.0 (5.0-7.0) 0.244

Health status (EQ-5D-3L), median (IQR) 0.69 (0.65-0.78) 0.69 (0.65-0.78) 0.73 (0.65-0.81) 0.028

Health status (EQ-VAS), median (IQR) 65.0 (50.0-70.0) 60.0 (50.0-70.0) 70.0 (65.0-80.0) <0.001

QOL report mark, mean (SD) 6.7 (1.2) 6.4 (1.2) 7.2 (0.9) <0.001

ADL (modified Katz ADL), median (IQR) 2.0 (1.0-4.0) 3.0 (1.3-5.0) 1.0 (0.0-3.0) <0.001

ADL = Activities of daily living; EQ-5D-3L = EuroQol-5D-3L; EQ-VAS = EuroQol visual analogue scale; 
GFI = Groningen Frailty Indicator; INTERMED-E-SA = INTERMED for the Elderly Self-Assessment; 
IQR = Interquartile range; QOL= Quality of life. 
1 Low: (Less than) primary school or low vocational training. 
2 Low: <€1350 per month. 
Differences between risk profiles were tested using independent t-tests for continuous variables, Chi-square tests 
for categorical variables, and Mann-Whitney U tests for non-normally distributed continuous variables and ordinal 
variables.

All older adults 

Table 3 provides an overview of the prevalence of the problems reported at baseline, the 

severity and change in their prevalence, and the severity in the whole sample. The most 

prevalent and most severe problems at baseline were related to Mental Functions (b152 

Emotional	functions) and Mobility. 

The changes in prevalence after twelve months varied. The largest decreases were found for 

items related to Mental Functions (b152 Emotional	functions), Nutrition (d560	Drinking) and 

Support, whereas the prevalence of the Mobility-related items increased. Severity scores 

showed an overall decrease after twelve months, except for items related to Personal Care.
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TABLE 2 s Items of the GeriatrICS grouped into clusters of health-related problems as experienced by community-
living frail older adults

Cluster GeriatrICS item (ICF category)

Mental Functions b144 Memory functions

b152 Emotional functions

Physical Health b210 Seeing functions

b230 Hearing functions

b410 Heart functions

b420 Blood pressure functions

b525 Defecation functions

b620 Urination functions

b810 Protective functions of the skin

Mobility b240 Sensations associated with hearing and vestibular function

b455 Exercise tolerance functions

b710 Mobility of joint functions

b730 Muscle power functions

d410 Changing basic body position

d450 Walking

d470 Using transportation

Personal Care d510 Washing oneself

d520 Caring for body parts

d540 Dressing

Nutrition b530 Weight maintenance functions

d550 Eating

d560 Drinking

Support d760 Family relationships

e310 Immediate family

e320 Friends

e325 Acquaintances, peers colleagues, neighbours and community members

e570 Social security services, systems and policies

e575 General social support services, systems and policies

e580 Health services, systems and policies

ICF = International Classification of Functioning, Disability and Health.
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ES = Effect size d, thresholds <0.2 trivial, ≥0.2- 0.5 small, ≥0.5-0.8 medium, ≥0.8 large; T0 = baseline measurement; ∆ = change 
between baseline and follow-up measurements. 
* Significant difference (p<0.05) at baseline between participants with complex care needs and frail participants.
Missing values ranged between 1 and 3 per item.

TABLE 3 s Baseline scores and change in prevalence and severity of health-related problems as assessed with the GeriatrICS                                             after twelve months of person-centred and integrated care: results of the whole sample and per risk profile

Prevalence

Whole sample
(n=136)

Complex care needs
(n=80)

Frail
(n=56)

T0 (%) ∆ (%) p ES T0 (%) ∆ (%) p ES T0 (%) ∆ (%) p ES

Mental Functions

b144 Memory functions 41.2 1.5 0.877 0.05 35.0 8.8 0.248 0.29 50.0 -8.9 0.302 0.38

b152 Emotional functions 73.1 -11.2 0.025 0.45 75.0 -11.3 0.124 0.38 70.4 -11.1 0.146 0.61

Physical Health

b210 Seeing functions 48.5 8.2 0.136 0.28 47.5 7.5 0.377 0.21 50.0 9.3 0.267 0.45

b230 Hearing functions 50.0 3.7 0.522 0.14 43.8 3.8 0.690 0.13 59.3 3.7 0.791 0.16

b410 Heart functions 51.5 -5.2 0.310 0.22 55.0 0.0 1.000 0.00 46.3 -13.0 0.065 0.83

b420 Blood pressure functions 44.8 0.0 1.000 0.00 51.3* 0.0 1.000 0.00 35.2 0.0 1.000 0.00

b525 Defecation functions 36.6 -3.0 0.626 0.12 40.0 2.5 0.850 0.08 31.5 3.7 0.754 0.22

b620 Urination functions 50.4 -4.5 0.451 0.15 56.3 5.0 0.584 0.15 41.5 3.8 0.791 0.16

b810 Protective functions of the skin 47.4 -6.7 0.200 0.26 43.0 2.5 0.832 0.10 53.6 -12.5 0.143 0.48

Mobility

b240 Sensations associated with 
hearing and vestibular function 64.2 -6.0 0.302 0.19 70.0 1.3 1.000 0.04 55.6 -13.0 0.167 0.43

b455 Exercise tolerance functions 64.2 5.2 0.337 0.20 65.0 10.0 0.152 0.38 63.0 1.9 1.000 0.07

b710 Mobility of joint functions 74.4 0.0 1.000 0.00 67.5 5.0 0.541 0.19 84.9 -7.5 0.424 0.32

b730 Muscle power functions 47.4 11.3 0.037 0.38 51.3 12.5 0.100 0.38 41.5 9.4 0.302 0.38

d410 Changing basic body position 56.3 0.7 1.000 0.03 58.2 1.3 1.000 0.05 53.6 0.0 1.000 0.00

d450 Walking 62.7 3.7 0.542 0.13 63.3 3.8 0.664 0.16 61.8 3.6 0.832 0.10

d470 Using transportation 14.7 6.6 0.188 0.27 13.8 8.8 0.210 0.35 16.1 3.6 0.791 0.16

Personal Care

d510 Washing oneself 19.9 -0.7 1.000 0.03 26.3* 1.3 1.000 0.04 10.7 0.0 1.000 0.00

d520 Caring for body parts 16.2 2.2 0.735 0.09 22.5* 1.3 1.000 0.04 7.1 7.1 0.344 0.47

d540 Dressing 15.4 7.4 0.123 0.33 20.0 11.3 0.124 0.38 8.9 1.8 1.000 0.16

Nutrition

b530 Weight maintenance functions 30.8 -0.8 1.000 0.02 27.5 0.0 1.000 0.00 35.8 1.9 1.000 0.07

d550 Eating 11.8 -0.7 1.000 0.06 16.3 1.3 1.000 0.07 5.4 0.0 1.000 0.00

d560 Drinking 22.1 -10.3 0.018 0.56 27.5 -11.3 0.078 0.51 14.3 -8.9 0.180 0.69

Support

d760 Family relationships 22.1 0.0 1.000 0.00 18.8 3.8 0.664 0.16 26.8 -5.4 0.581 0.26

e310 Immediate family 16.2 2.2 0.728 0.10 17.5 6.3 0.405 0.24 14.3 3.6 0.754 0.22

e320 Friends 27.2 -2.9 0.635 0.11 27.5 3.8 0.710 0.11 26.8 -12.5 0.065 0.83

e325 Acquaint., peers, colleagues, 
neighbours and community members 27.2 -3.7 0.472 0.18 31.3 0.0 1.000 0.00 21.4 -8.9 0.227 0.54

e570 Social security services, systems 
and policies 15.4 -5.9 0.096 0.53 16.3 -8.8 0.118 0.56 14.3 1.8 1.000 0.38

e575 General social support services, 
systems and policies 15.4 -8.8 0.031 0.55 16.3 -7.5 0.210 0.44 14.3 -10.7 0.109 0.77

e580 Health services, systems and 
policies 21.3 -6.6 0.176 0.29 16.3 0.0 1.000 0.00 28.6 -16.1 0.035 0.77



 3

51 Health-related problems and their 1-year’s changes s

Very light grey filling High prevalence ≥60.0% / high severity score at T0 ≥2.0
Light grey filling and black, bold text Significant and clinically relevant increase in prevalence / severity
Light grey filling and black text Non-significant, but clinically relevant increase in prevalence / severity
Dark grey filling and white, bold text Significant and clinically relevant decrease in prevalence / severity
Dark grey filling and white text Non-significant, but clinically relevant decrease in prevalence / severity

TABLE 3 s Baseline scores and change in prevalence and severity of health-related problems as assessed with the GeriatrICS                                             after twelve months of person-centred and integrated care: results of the whole sample and per risk profile

Severity

Whole sample
(n=136)

Complex care needs 
(n=80)

Frail
(n=56)

T0 ∆ p ES T0 ∆ p ES T0 ∆ p ES

1.4 -0.3 0.042 0.25 1.1 0.0 0.743 0.05 1.9* -0.7 0.011 0.49

3.1 -0.8 <0.001 0.44 3.3 -0.8 0.005 0.45 2.8 -0.8 0.024 0.44

1.9 0.2 0.318 0.12 1.8 0.0 0.972 0.01 2.1 0.5 0.101 0.32

1.9 -0.1 0.773 0.04 1.5 -0.1 0.762 0.05 2.4* 0.0 0.836 0.04

1.7 -0.3 0.186 0.16 1.7 -0.1 0.632 0.08 1.7 -0.5 0.095 0.33

1.2 0.1 0.951 0.01 1.4 0.2 0.843 0.03 1.0 0.0 0.920 0.02

1.4 -0.3 0.189 0.16 1.4 -0.2 0.733 0.05 1.4 -0.5 0.073 0.35

1.9 -0.4 0.105 0.20 2.1 -0.5 0.155 0.23 1.6 -0.3 0.453 0.15

1.7 -0.6 0.007 0.33 1.6 -0.5 0.134 0.24 2.0 -0.7 0.008 0.52

2.6 -0.7 0.008 0.33 3.0* -0.8 0.039 0.33 2.0 -0.6 0.088 0.33

2.4 0.1 0.774 0.04 2.2 0.5 0.148 0.23 2.6 -0.4 0.143 0.28

3.5 -0.6 0.004 0.36 3.2 -0.4 0.099 0.26 3.9 -0.9 0.011 0.51

1.5 0.4 0.164 0.17 1.3 0.5 0.117 0.25 1.8 0.1 0.743 0.06

2.1 -0.2 0.344 0.12 2.2 -0.5 0.196 0.21 2.0 0.1 0.854 0.03

2.6 -0.1 0.564 0.07 2.6 -0.2 0.600 0.08 2.7 0.0 0.821 0.04

0.5 0.1 0.284 0.13 0.4 0.2 0.182 0.21 0.8 0.0 0.932 0.02

0.6 0.0 0.979 0.00 0.7* 0.1 0.879 0.02 0.4 -0.1 0.725 0.07

0.3 0.1 0.545 0.07 0.4* 0.2 0.333 0.15 0.3 -0.1 0.787 0.05

0.4 0.1 0.159 0.17 0.4 0.2 0.127 0.24 0.3 0.0 1.000 0.00

1.0 -0.2 0.355 0.11 0.9 -0.3 0.452 0.12 1.1 -0.2 0.548 0.12

0.3 -0.1 0.283 0.13 0.5* -0.2 0.262 0.18 0.1 0.0 1.000 0.00

0.8 -0.5 0.002 0.38 0.9 -0.5 0.021 0.37 0.6 -0.5 0.035 0.41

0.8 -0.2 0.317 0.12 0.6 0.0 0.946 0.01 1.0 -0.4 0.119 0.30

0.5 0.0 0.573 0.07 0.5 0.1 0.928 0.01 0.4 -0.2 0.412 0.16

0.8 -0.4 0.029 0.27 0.7 -0.2 0.394 0.14 1.0 -0.6 0.015 0.47

0.9 -0.3 0.099 0.20 0.8 -0.2 0.395 0.13 1.1 -0.5 0.106 0.31

0.5 -0.2 0.268 0.13 0.4 -0.2 0.154 0.23 0.7 -0.1 0.610 0.10

0.6 -0.5 0.005 0.35 0.6 -0.4 0.035 0.34 0.7 -0.5 0.074 0.34

0.8 -0.3 0.055 0.23 0.6 -0.2 0.513 0.10 1.0 -0.5 0.016 0.47

TABLE 3 s Legend 
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Number of participants 
with a problem at baseline

Whole sample Complex care 
needs Frail

T0 (n) ∆ (%) T0 (n) ∆ (%) T0 (n) ∆ (%)

Mental Functions

b144 Memory functions 56 -35.7 28 -35.7 28 -35.7

b152 Emotional functions 98 -27.6 60 -30.0 38 -23.7

Physical Health

b210 Seeing functions 65 -26.2 38 -34.2 27 -14.8

b230 Hearing functions 67 -26.9 35 -31.4 32 -18.8

b410 Heart functions 69 -30.4 44 -27.3 25 -36.0

b420 Blood pressure functions 60 -38.3 41* -36.6 19 -42.1

b525 Defecation functions 49 -42.9 32 -46.9 17 -35.3

b620 Urination functions 67 -35.8 45 -37.8 22 -36.4

b810 Protective functions of the skin 64 -37.5 34 -35.3 30 -40.0

Mobility

b240 Sensations associated with hearing and vestibular function 86 -31.4 56 -25.0 30 -43.3

b455 Exercise tolerance functions 86 -18.6 52 -15.4 34 -23.5

b710 Mobility of joint functions 99 -21.2 54 -18.5 45 -20.0

b730 Muscle power functions 63 -25.4 41 -24.4 22 -22.7

d410 Changing basic body position 76 -23.7 46 -23.9 30 -23.3

d450 Walking 84 -21.4 50 -18.0 34 -29.4

d470 Using transportation 20 -70.0 11 -72.7 9 -66.7

Personal Care

d510 Washing oneself 27 -66.7 21* -66.7 6 -66.7

d520 Caring for body parts 22 -72.7 18* -72.2 4 -75.0

d540 Dressing 21 -57.1 16 -56.3 5 -60.0

Nutrition

b530 Weight maintenance functions 41 -61.0 22 -72.7 19 -42.1

d550 Eating 16 -62.5 13 -69.2 3 -33.3

d560 Drinking 30 -70.0 22 -68.2 8 -87.5

Support

d760 Family relationships 30 -60.0 15 -60.0 15 -53.3

e310 Immediate family 22 -72.7 14 -64.3 8 -75.0

e320 Friends 37 -59.5 22 -59.1 15 -60.0

e325 Acquaint., peers, colleagues, neighbours and community members 37 -45.9 25 -40.0 12 -66.7

e570 Social security services, systems and policies 21 -61.9 13 -84.6 8 -25.0

e575 General social support services, systems and policies 21 -90.5 13 -84.6 8 -100.0

e580 Health services, systems and policies 29 -75.9 13 -76.9 16 -75.0

TABLE 4 s Baseline and change in prevalence and severity of health-related problems as assessed with the GeriatrICS                                                                   after twelve months of person-centred and integrated care: results of participants with a problem at baseline, 
for the whole sample and per risk profile

ES = Effect size d, thresholds <0.2 trivial, ≥0.2- 0.5 small, ≥0.5-0.8 medium, ≥0.8 large; T0 = baseline measurement; 
∆ = change between baseline and follow-up measurements. 
* Significant difference (p<0.05) between participants with complex care needs and frail participants. 
Missing values ranged between 1 and 2 per item. 
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Very light grey filling High severity score at T0 ≥4.0

Grey filling and white text Decrease in prevalence -50% to -70% /                                                                         
significant and clinically relevant decrease in severity <2.0

Dark grey filling and white text Decrease in prevalence ≥-70% /                                                                                     
significant and clinically relevant decrease in severity ≥2.0

TABLE 4 s Baseline and change in prevalence and severity of health-related problems as assessed with the GeriatrICS                                                                   after twelve months of person-centred and integrated care: results of participants with a problem at baseline, 
for the whole sample and per risk profile

Severity

Whole sample Complex care needs Frail

T0 ∆ p ES T0 ∆ p ES T0 ∆ p ES

3.4 -1.4 <0.001 0.77 3.1 -1.2 0.001 0.96 3.8 -1.7 0.001 0.98

4.2 -1.4 <0.001 0.57 4.3 -1.5 <0.001 0.85 4.0 -1.3 0.004 0.70

3.9 -0.7 0.047 0.35 3.8 -1.2 0.011 0.61 4.1 0.1 0.919 0.03

3.7 -0.9 0.018 0.42 3.5 -1.1 0.040 0.51 4.0 -0.5 0.202 0.32

3.4 -1.2 <0.001 0.69 3.2 -1.1 0.002 0.68 3.7 -1.4 0.016 0.72

2.7 -0.9 0.002 0.58 2.6 -0.8 0.026 0.51 2.8 -1.2 0.035 0.73

3.8 -1.8 <0.001 0.82 3.4 -1.5 0.003 0.80 4.6 -2.1 0.015 0.91

3.8 -1.6 <0.001 0.76 3.8 -1.6 <0.001 0.80 3.8 -1.6 0.038 0.66

3.7 -1.9 <0.001 0.93 3.7 -1.9 0.004 0.75 3.7 -1.9 <0.001 1.26

4.1 -1.7 <0.001 0.76 4.3 -1.7 <0.001 0.70 3.6 -1.7 0.001 0.92

3.7 -0.6 0.024 0.35 3.4 -0.1 0.579 0.11 4.2 -1.3 0.003 0.78

4.7 -1.3 <0.001 0.75 4.7 -1.4 <0.001 0.79 2.4 -1.2 0.002 0.70

3.2 -0.9 0.003 0.54 2.6 -0.7 0.049 0.45 4.4* -1.3 0.028 0.70

3.7 -1.2 0.001 0.56 3.7 -1.5 0.003 0.65 3.8 -0.7 0.148 0.38

4.2 -1.2 0.001 0.53 4.0 -1.0 0.033 0.44 4.4 -1.3 0.007 0.69

3.6 -2.4 0.001 1.17 2.7 -1.9 0.025 1.09 4.7 -2.8 0.017 1.36

2.9 -1.5 0.029 0.62 2.5 -1.2 0.131 0.48 4.2 -2.5 0.068 1.24

2.0 -1.4 0.003 1.02 1.6 -0.8 0.013 0.91 4.3* -3.8 0.066 1.71

2.3 -1.4 0.001 1.26 2.1 -1.4 0.002 1.30 3.0 -1.2 0.109 1.18

3.1 -2.0 <0.001 1.07 3.2 -2.6 <0.001 1.48 3.1 -1.3 0.044 0.69

2.6 -2.0 0.001 1.45 2.9 -2.3 0.001 1.62 1.3 -0.7 0.317 0.89

3.6 -3.0 <0.001 1.45 3.4 -2.6 <0.001 1.40 4.1 -3.9 0.012 1.63

3.4 -2.4 <0.001 1.43 3.0 -2.4 0.001 1.45 3.8 -2.3 0.001 1.45

2.8 -1.9 <0.001 1.37 2.9 -1.9 0.002 1.43 2.8 -2.4 0.027 1.32

3.0 -2.3 <0.001 1.31 2.5 -2.0 <0.001 1.38 3.7 -2.5 0.004 1.26

3.4 -2.1 <0.001 0.89 2.7 -1.2 0.031 0.64 5.0* -3.8 0.005 1.41

3.5 -1.6 0.048 0.64 2.7 -1.5 0.026 0.97 4.9* -1.4 0.344 0.49

4.0 -3.7 <0.001 1.47 3.5 -3.1 0.003 1.41 4.6 -4.6 0.012 1.63

3.7 -2.6 <0.001 1.15 3.8 -3.2 0.008 1.21 3.6 -2.1 0.005 1.13

TABLE 4 s Legend 
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Complex care needs’ vs ‘Frail’ individuals 

Baseline differences between subgroups were noticeable, as participants with complex care 

needs had higher prevalence and severity scores compared to frail participants, particularly 

regarding Personal Care (Table 3). Frail participants, on the other hand, had higher baseline 

severity scores on Mental Functions (b144	Memory	 functions) and Physical Health (b230 

Hearing	functions). 

Participants with complex care needs had varying alterations after twelve months, both 

in the prevalence and severity of GeriatrICS items. Most remarkable was the varying 

pattern in Mobility and the decrease in the prevalence and severity of items related to 

Mental Functions (b152 Emotional Functions), Nutrition (d560 Drinking) and Support. Frail 

participants showed mainly decreases in prevalence and severity after twelve months, 

except for items related to Personal Care. 

Older adults with problems at baseline

Table 4 shows the number of older adults experiencing a problem at baseline, their baseline 

severity scores and the changes in number of participants who still had a problem at follow-

up, as well as the related severity scores. The baseline severity scores of those with a 

problem at baseline were highest for Mental Functions and Mobility. 

Participants with a problem at baseline generally showed clear positive changes after twelve 

months. The largest reductions in the number of participants with persistent problems 

were in items related to Personal Care, Nutrition and Support. Severity scores decreased 

for all items, with the largest decreases being mostly related to Nutrition and Support. 

‘Complex care needs’ vs ‘Frail’ individuals

Comparing the subgroups of participants with a problem at baseline showed similar, 

positively changing patterns in prevalence and severity, but baseline severity scores were 

higher for frail participants than for those with complex care needs (Table 4). 

No differences were found between the subgroups in changes in the numbers of participants 

who still had a problem at follow-up, with decreases being largest in items related to 

Personal Care, Nutrition and Support. Severity scores decreased after twelve months, with 

decreases being largest in items related to Nutrition and Support.
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DISCUSSION 

This is the first study which used the GeriatrICS to obtain detailed insight into the prevalence, 

severity and changes in perceived health-related problems of community-living older adults 

who received twelve months of person-centred and integrated care and support. We could 

group health-related problems reported by older adults into six clusters: ‘Mental Functions’, 

‘Physical Health’, ‘Mobility’, ‘Personal Care’, ‘Nutrition’ and ‘Support’. The prevalence and 

severity of these problems decreased in all clusters after having received person-centred 

and integrated care for twelve months, except for Mobility which showed a more varying 

pattern. Furthermore, of those reporting a problem at baseline, frail participants reported 

higher severity scores than participants with complex care needs. 

We found that the health-related problems of older adults could be grouped into six 

clusters comparable to the components of current geriatric assessment tools, such as 

Comprehensive Geriatric Assessments (CGA),25 the Geriatric Minimum Dataset (GMDS-

25),26 EASY-Care,27 the COPE assessment28 and the WHO-DAS 2.0.29 This thus confirms the 

appropriateness of these consensus-based diagnostic instruments for assessing the most 

common health-related problems in older adults from the perspective of the participants 

themselves. Moreover, this finding supports the relevance and validity of the GeriatrICS 

regarding the perspective of older adults.

Mobility-related problems were the most frequent and severe problems and showed a 

varying change pattern, with some items showing a decrease in severity and prevalence 

after twelve months, and others presenting an increase. This was especially the case for 

older adults with complex care needs. Mobility is known to constitute an important condition 

for independent living which often deteriorates during ageing. It is also a strong indicator of 

functional decline, health status and frailty.30,31 Older adults were perhaps not sufficiently 

exposed to lifestyle interventions, such as physical exercise training or dietary adaptations, 

or encouraged to participate during the twelve months. Such lifestyle interventions could 

prevent or solve mobility problems.30,32 Therefore, case managers and other health care and 

welfare professionals should pay extra attention to the possible preventive effect of such 

interventions for older adults. 

Frail participants with a problem had higher baseline severity scores than participants with 

complex care needs experiencing a problem. However, both groups showed positively 

changing patterns after twelve months of person-centred and integrated care and support. 

The fact that frail participants had higher baseline severity scores is counterintuitive, as 
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those with complex care needs usually have a poorer clinical condition. This might be 

because this latter group may already have become accustomed to the consequences of 

ageing and able to apply coping strategies for health problems, whereas frail older adults 

still have to adapt to and accept the consequences of ageing.33,34 Professionals should 

therefore consider the duration of the problems experienced in supporting older adults. 

Those with relatively ‘new’ problems may have more difficulty with coping, whereas those 

with persistent problems may already have adapted to some extent to their situation. 

The improvements after twelve months are encouraging, since normal ageing is associated 

with decreased physical, cognitive and social functioning.30,35,36 The participants may have 

learned about the consequences of ageing and care and support available, as communicated 

by case managers and as acquired during Embrace community meetings.16 This may have 

strengthened their self-management abilities and coping strategies, and thus their well-

being.37,38 Care and support for older adults should therefore stimulate self-management 

and coping behaviour, for example by arranging adjustments at home and the acquisition 

of aids. 

Strengths and limitations

The main strength of this study was the use of the GeriatrICS, a broad scoped ICF Core 

Set including the most relevant health-related problems of community-living older adults. 

ICF Core Sets can be a useful tool for problem assessment, goal-setting and evaluation in 

rehabilitation management.39 A minority of the recently developed Core Sets has been 

used for evaluation of change.40-44 The GeriatrICS proved to be sensitive for detecting 

changes over time and provided insight into the differences between frail participants and 

participants with complex care needs. 

However, the results should be interpreted while taking some of the limitations of this study 

into account. First, causal inferences based on the results are limited as this was a pretest-

posttest study with no control group.45 Also, we included quite a number of variables in the 

analyses, making chance findings because of multiple comparisons more likely.46 

Implications

The GeriatrICS can be used to identify health-related problems in older adults and to 

provide person-centred and integrated care and support. We further found that mobility 

problems were frequent and hard to counteract. The prevention of mobility problems 
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remains challenging.32 In addition, the improvements after twelve months may indicate that 

the self-management abilities and coping strategies of older adults were strengthened. 

Coping is therefore an additional issue on which case managers and care givers should 

focus. Proactive coping in particular (being future-oriented) may be a good way to deal with 

the consequences of ageing.47,48 

We found improvements in the health of older adults after twelve months of person-centred 

and integrated care and support; however, we used a single group pretest-posttest design. 

Future studies should therefore preferably include a control group as well. Furthermore, 

our findings should be replicated while including robust older adults as the focus in this 

study was on those at risk of experiencing health-related problems, i.e. frail older adults 

and older adults with complex care needs. In addition, research suggests that women have 

more problems with mobility and with performing daily activities than men. Future studies 

should therefore also consider possible gender differences.49,50

Conclusion

The GeriatrICS enables professionals to inventory self-reported health-related problems 

in older adults, which proved feasible and sensitive to change. Health-related problems 

are relevant and recognizable and could be grouped into six clusters: ‘Mental Functions’, 

‘Physical Health’, ‘Mobility’, ‘Personal Care’, ‘Nutrition’ and ‘Support’. The prevalence and 

severity of these problems improved in all clusters after receiving person-centred and 

integrated care for twelve months, except for Mobility, which showed a more varying 

pattern. The improvements are encouraging and may indicate a route to counteracting the 

decline in physical, cognitive and social functioning associated with ageing. 

ACKNOWLEDGEMENTS

We would like to thank the participating older adults and healthcare professionals 

from the fifteen GP practices, the Zorggroep Meander health care organisation and the 

Tinten welzijnsgroep welfare organisation, without whom this study could not have been 

performed. In addition, we would like to thank Josue Almansa Ortiz PhD, statistician, for his 

statistical support.



58 s CHAPTER 3

REFERENCES

1. Salive ME. Multimorbidity in older adults. Epidemiol Rev. 2013;35:75-83.

2. Marengoni A, Angleman S, Melis R, et al. Aging with multimorbidity: A systematic review of the literature. Ageing	
Res Rev. 2011;10(4):430-439.

3. GBD 2013 Risk Factors Collaborators, Forouzanfar MH, Alexander L, et al. Global, regional, and national 
comparative risk assessment of 79 behavioural, environmental and occupational, and metabolic risks or clusters 
of risks in 188 countries, 1990-2013: A systematic analysis for the global burden of disease study 2013. Lancet. 
2015;386(10010):2287-2323.

4. Fabbri E, Zoli M, Gonzalez-Freire M, Salive ME, Studenski SA, Ferrucci L. Aging and multimorbidity: New tasks, priorities, 
and frontiers for integrated gerontological and clinical research. J Am Med Dir Assoc. 2015;16(8):640-647.

5. Chen KM, Hung HM, Lin HS, Haung HT, Yang YM. Development of the model of health for older adults. J Adv Nurs. 
2011;67(9):2015-2025.

6. Spoorenberg SL, Wynia K, Fokkens AS, Slotman K, Kremer HP, Reijneveld SA. Experiences of community-
living older adults receiving integrated care based on the Chronic Care Model: A qualitative study. PLoS One. 
2015;10(10):e0137803.

7. Hardy SE, Dubin JA, Holford TR, Gill TM. Transitions between states of disability and independence among older 
persons. Am J Epidemiol. 2005;161(6):575-584.

8. Beard JR, Bloom DE. Towards a comprehensive public health response to population ageing. Lancet. 
2015;385(9968):658-661.

9. World Health Organization. World	report	on	ageing	and	health.	Luxembourg; 2015.

10. Boyd C, Fortin M. Future of multimorbidity research: How should understanding of multimorbidity inform health 
system design? Public	Health	Reviews. 2010;32(2):451-474.

11. Banerjee S. Multimorbidity – Older adults need health care that can count past one. Lancet. 2015;385(9968):587-589.

12. OECD. Health	reform:	Meeting	the	challenge	of	ageing	and	multiple	morbidities.	OECD Publishing; 2011. Available 
from: http://dx.doi.org/10.1787/9789264122314-en.

13. World Health Organization. WHO	 global	 strategy	 on	 people-centred	 and	 integrated	 health	 services.  Geneva, 
Switzerland; 2015.

14. European Innovation Partnership on Active and Healthy Ageing. B3	Action	Plan	2016-18.	Replicating	and	scaling	
up	 integrated	 care. 2016. Available from: https://ec.europa.eu/research/innovation-union/pdf/active-healthy-
ageing/b3_renovated_ap.pdf

15. Bayliss EA, Edwards AE, Steiner JF, Main DS. Processes of care desired by elderly patients with multimorbidities. 
Fam Pract. 2008;25(4):287-293.

16. Spoorenberg SL, Uittenbroek RJ, Middel B, Kremer BP, Reijneveld SA, Wynia K. Embrace, a model for integrated 
elderly care: Study protocol of a randomized controlled trial on the effectiveness regarding patient outcomes, 
service use, costs, and quality of care. BMC Geriatr. 2013;13(1):62.

17. Coleman K, Austin BT, Brach C, Wagner EH. Evidence on the Chronic Care Model in the new millennium. Health	Aff	
(Millwood). 2009;28(1):75-85.

18. Wagner EH, Austin BT, Davis C, Hindmarsh M, Schaefer J, Bonomi A. Improving chronic illness care: Translating 
evidence into action. Health	Aff	(Millwood). 2001;20(6):64-78.

19. Singh D, Ham C. Improving	care	for	people	with	long-term	conditions:	A	review	of	UK	and	international	frameworks.	
Birmingham: NHS Institute for Innovation and Improvement; 2006. 

20. Spoorenberg SL, Reijneveld SA, Middel B, Uittenbroek RJ, Kremer HP, Wynia K. The Geriatric ICF Core Set 
reflecting health-related problems in community-living older adults aged 75 years and older without dementia: 
Development and validation. Disabil Rehabil. 2015;37:2337-2343.

21. Peters L, Boter H, Slaets J, Buskens E. Development and measurement properties of the self assessment version 
of the INTERMED for the elderly to assess case complexity. J Psychosom Res. 2013;74:518-522.

22. Peters LL, Boter H, Buskens E, Slaets JP. Measurement properties of the Groningen Frailty Indicator in home-
dwelling and institutionalized elderly people. J Am Med Dir Assoc. 2012;13:546-551.

23. Steverink N, Slaets JPJ, Schuurmans H, Van Lis M. Measuring frailty: Development and testing of the Groningen 
Frailty Indicator (GFI). The	Gerontologist. 2001;41(1):236.

24. Schols JM, Crebolder HF, van Weel C. Nursing home and nursing home physician: The Dutch experience. J Am Med 
Dir Assoc. 2004;5(3):207-212.

25. Stuck AE, Siu AL, Wieland GD, Adams J, Rubenstein LZ. Comprehensive geriatric assessment: A meta-analysis of 
controlled trials. Lancet. 1993;342(8878):1032-1036.

26. Abellan Van Kan G, Sinclair A, Andrieu S, et al. The Geriatric Minimum Data Set for clinical trials (GMDS). J Nutr 
Health	Aging. 2008;12(3):197-200.

27. Olde-Rikkert MG, Long JF, Philp I. Development and evidence base of a new efficient assessment instrument for 
international use by nurses in community settings with older people. Int	J	Nurs	Stud. 2012.



 3

59 Health-related problems and their 1-year’s changes s

28. At J, Dias A, Philp I, Beard J, Patel V, Prince M. Identifying common impairments in frail and dependent older 
people: Validation of the COPE assessment for non-specialised health workers in low resource primary health 
care settings. BMC Geriatr. 2015;15:123.

29. Üstün TB, Kostanjsek N, Chatterji S, Rehm J. Measuring	health	and	disability:	Manual	for	WHO	disability	assessment	
schedule	(WHODAS	2.0). Malta; 2010. 

30. Anton SD, Woods AJ, Ashizawa T, et al. Successful aging: Advancing the science of physical independence in older 
adults. Ageing	Res	Rev. 2015;24(Pt B):304-327.

31. Milte R, Crotty M. Musculoskeletal health, frailty and functional decline. Best Pract Res Clin Rheumatol. 
2014;28(3):395-410.

32. de Vries NM, van Ravensberg CD, Hobbelen JS, Olde Rikkert MG, Staal JB, Nijhuis-van der Sanden MW. Effects 
of physical exercise therapy on mobility, physical functioning, physical activity and quality of life in community-
dwelling older adults with impaired mobility, physical disability and/or multi-morbidity: A meta-analysis. Ageing	
Res Rev. 2012;11(1):136-149.

33. Tovel H, Carmel S. Maintaining successful aging: The role of coping patterns and resources. J Happiness Stud. 
2014;15:255-270.

34. Thumala Dockendorff DC. Healthy ways of coping with losses related to the aging process. Educ Gerontol. 
2014;40:363-384.

35. Pardon M, Bondi MW. Behavioral	neurobiology	of	aging.	Berlin Heidelberg: Springer-Verlag; 2012.

36. Harada CN, Natelson Love MC, Triebel KL. Normal cognitive aging. Clin Geriatr Med. 2013;29(4):737-752.

37. Jonker AA, Comijs HC, Knipscheer KC, Deeg DJ. The role of coping resources on change in well-being during 
persistent health decline. J	Aging	Health. 2009;21(8):1063-1082.

38. Steverink N, Lindenberg S, Slaets J. How to understand and improve older people’s self-management of wellbeing. 
Eur	J	Ageing. 2005;2:235.

39. Rauch A, Cieza A, Stucki G. How to apply the International Classification of Functioning, Disability and Health (ICF) 
for rehabilitation management in clinical practice. Eur J Phys Rehabil Med. 2008;44(3):329-342.

40. Racca V, Di Rienzo M, Mazzini P, et al. ICF-based approach to evaluating functionality in cardiac rehabilitation 
patients after heart surgery. Eur J Phys Rehabil Med. 2015;51(4):457-468.

41. Yang EJ, Kim BR, Shin HI, Lim JY. Use of the International Classification of Functioning, Disability and Health as a 
functional assessment tool for breast cancer survivors. J Breast Cancer. 2012;15(1):43-50.

42. Wynia K, van Wijlen AT, Middel B, Reijneveld SA, Meilof JF. Change in disability profile and quality of life in 
multiple sclerosis patients: A five-year longitudinal study using the Multiple Sclerosis Impact Profile (MSIP). Mult 
Scler. 2012;18(5):654-661.

43. Huber EO, Tobler A, Gloor-Juzi T, Grill E, Gubler-Gut B. The ICF as a way to specify goals and to assess the outcome 
of physiotherapeutic interventions in the acute hospital. J Rehabil Med. 2011;43(2):174-177.

44. Pisoni C, Giardini A, Majani G, Maini M. International Classification of Functioning, Disability and Health (ICF) Core 
Sets for osteoarthritis. A useful tool in the follow-up of patients after joint arthroplasty. Eur J Phys Rehabil Med. 
2008;44(4):377-385.

45. Marsden E, Torgerson CJ. Single group, pre- and post-test research designs: Some methodological concerns. 
Oxford	Review	of	Education. 2012;38:583-616.

46. McDonald JH. Handbook	of	biological	statistics.	3rd ed. Baltimore, Maryland: Sparky House Publishing; 2014.

47. Kahana E, Kahana B, Lee JE. Proactive approaches to successful aging: One clear path through the forest. 
Gerontology. 2014;60(5):466-474.

48. Ouwehand C, de Ridder DT, Bensing JM. A review of successful aging models: Proposing proactive coping as an 
important additional strategy. Clin Psychol Rev. 2007;27(8):873-884.

49. Mechakra-Tahiri SD, Freeman EE, Haddad S, Samson E, Zunzunegui MV. The gender gap in mobility: A global cross-
sectional study. BMC Public Health. 2012;12:598.

50. Newman AB, Brach JS. Gender gap in longevity and disability in older persons. Epidemiol Rev. 2001;23(2):343-350. 



 

60 s CHAPTER 3




