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Abstract: Objectives: To examine the risk of disability in 15 individual ADL, IADL, and mobility in older adults
by age; and to assess the association of multimorbidity, gender, and education with disability. Design & Setting:
A prospective cohort study. The sample included 805 community-dwelling older people aged 60+ living in the
Netherlands. Measurements: Disability was assessed using the Katz-15 Index of Independence in Basic Activities
of Daily Living (ADL), Instrumental Activities of Daily Living (IADL) and one mobility item. Disability in any
of these activities was defined as the inability to perform the activity without assistance. The risk of disability by
age for each individual ADL, IADL, and for mobility was assessed using Generalized mixed models. Results:
Disability in activities as household tasks, traveling, shopping, and continence had the highest risk and increased
rapidly with age. The risk traveling disability among people aged 65 with two comorbidities increase from 9%
to 37% at age 85. Disability in using the telephone, managing medications, finances, transferring, and toileting,
had a very low risk and hardly increased with age. Compared to those without chronic conditions, those with = 3
chronic conditions had a 3 to 5 times higher risk of developing disability. Males had a higher risk of disability in
managing medication (P=0.005), and preparing meals (P=0.019), whereas females had a higher risk of disability
with traveling (P=0.001). No association between education and disability on the individual ADL, IADL, and
mobility was observed. Conclusions: Older adults were mostly disabled in physical related activities, whereas
disability in more cognitive related activities was less often experienced. The impact of multimorbidity on
disability in each activity was substantial, while education was not.
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Introduction

For many older people maintaining independence as long
as possible is the paramount goal. The ability to perform
activities of daily living (ADL), such as bathing or dressing,
instrumental activities of daily living (IADL), like shopping and
managing finances and mobility — the ability to walk without
assistance- are essential to remain independent (1, 2). Each
year 10% of the previously not disabled older persons develops
disability, i.e. the need for assistance in ADL, and even a
higher percentage develops disabilities in IADL (3). Moreover,
over 30% of people aged 65 and over lost mobility within a
four-year time window (4). Progressive disability seriously
affects older peoples’ quality of life, and is associated with
institutionalization, increased health care costs and mortality (1,
2,5-7).

Previous studies have shown that with increasing age more
people suffer from ADL and IADL disability (8-11). Older
adults with comorbidities, females, and older adults with a
low socio-economic status or education are considered to be at
higher risk for developing disability (12-15). However, these
studies defined disability as the inability to perform any of the
ADL or IADL. Very few assessed the development of disability
on the individual ADL and TADL activity separately. It is
therefore unclear what the risk of disability is on the individual
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ADL, IADL and mobility activities, and what the impact is of
risk factors on these individual activities. Understanding the
development of disability on the individual ADL, IADL and
mobility is important for health care professionals in order to
develop and apply targeted interventions (2). Moreover, this
information facilitate the design of successful interventions
to preserve daily functioning and independently living
among older adults. To the best of our knowledge, no study
investigated the risk of disability in six ADL, seven IADL and
one mobility item separately in the same population aged 60
years and older.

Therefore, the objective of this study was to examine the
risk of disability on 15 individual ADL, IADL, and mobility
activities among community-dwelling older adults by age; and
to assess the association of chronic conditions, gender and
education on disability on the individual activities.

Methods

Participants

A prospective observational study with one-year follow-up
using the data of the Utrecht Proactive Frailty Intervention
Trial (U-PROFIT). The U-PROFIT trial is a single blind three-
armed cluster randomized controlled trial that was conducted in
the Netherlands between 2010-2012 (16). This trial evaluated

897



J Nutr Health Aging
Volume 21, Number 8, 2017

DISABILITY IN THE INDIVIDUAL ADL, IADL, AND MOBILITY AMONG OLDER ADULTS:

the (cost) effectiveness of a proactive personalized primary
care program to preserve daily functioning in older people
(n=3092). Details and the results have been described elsewhere
(16, 17). Briefly, the first arm consisted of a screening and
monitoring intervention based on routine primary care data to
identify patients at risk. General practices in this arm we asked
to use this instrument and to provide care based on current
guidelines. General practices in the second arm received this
instrument combined with a nurse-led care program. Registered
practices nurses were extensively trained and delivered this
evidence-based care program, conducted a comprehensive
geriatric assessment at home, developed a care plan in close
collaboration with the GP and other health care professionals
(17). General practices in the third arm provided care as usual.

In the current study, data was used of participants enrolled in
the control group (N=805).

Participants were recruited from 35 general practices located
in and around Utrecht, the fourth city in the Netherlands, with
over 300.000 citizens. The electronic medical record (EMR
data) from the general practitioner (GP) was screened for
eligible participants, who had to be aged 60 years and over,
and at least one of the following criteria: (1) a frailty index
score using the accumulated deficit approachl8 with a cut-
off of >0.20 19; (2) polypharmacy, defined as five or more
different medications in chronic use ; (3) a consultation gap,
defined as not having consulted the GP in the past three years,
except for the yearly influenza vaccination. The frailty index
was constructed according to the Rockwood-approachl8 and
consisted of a list of 50 items of International Classification of
Primary Care (ICPC) and anatomic therapeutic chemical (ATC)
codes (18, 19). Exclusion criteria were living in a nursing home
or assisted living facility, and terminal illness. Eligible older
adults were invited and participated after written informed
consent. Data were collected using questionnaires at baseline,
six and twelve months after inclusion.

Measures

Outcome - Assessment of disability

Disability was assessed using a modified version of the
Katz-15 Index of Independence that measures Basic Activities
of Daily Living (ADL), Instrumental Activities of Daily Living
(IADL) and mobility (20). This self-reported questionnaire
consists of six ADL items equal to the Katz-6 index (21) (i.e.
bathing, dressing, eating, toileting, continence, transferring),
eight TADL items (i.e. traveling, grooming, preparing a
meal, use of telephone, shopping, household tasks, managing
medications, and managing finances), and a question on
mobility. Participants were asked whether they needed help
with performing ADL, IADL or mobility. Each item was scored
as zero (no disability) or one (yes, disabled), and summed,
leading to a range of 0-15 for the Katz score, with a higher
score indicating higher level of dependency. The need for help
in any of these 15 activities generally indicates that the person

will need assistance from a family member, caregiver or long-
term care services (22, 23). In this study, the risk of disability
in these 15) individual ADL/TADL and mobility was examined.
The modified Katz-15 is demonstrated to be a reliable and valid
instrument for the prediction of unfavorable health outcomes in
community-dwelling older people (24).

Demographics and other measures

Demographic data such as age, gender, marital status,
living situation (e.g. alone or with others), highest completed
education (low-average-high), and socioeconomic status
(SES) were collected using self-reported questionnaires. Low
education was defined as: primary school or less; average
education was defined as: secondary school, and high education
was defined as: more than secondary school. SES was
determined using the Netherlands Institute for Social Research-
status scores that are based on the social status of postcode
areas. Chronic conditions such as diabetes, heart failure,
lung diseases, cancer, stroke, joint damage (osteoarthritis),
osteoporosis, and cognitive function were collected at
baseline, and the number of self-reported chronic conditions
was calculated for each individual. Cognitive functioning was
measured with one self-reported question: “Do you experience
memory problems”.

Statistical analysis

The characteristics of the participants were summarized
using frequency and percentages for categorical and means
(SD) for continuous variables. Age was calculated at baseline,
at 6 months follow-up (i.e. age at baseline plus a half year),
and at 12-months follow-up (i.e. age at baseline plus one year).
Thus, each participant contributed up to 3 measurements in
one year follow-up: at baseline, 6 months, and 12 months. This
allows to incorporate the individual progression of disability in
each ADL, TADL and mobility over a one-year life-span, and
also, as patients age varied at baseline, over the entire range
of available ages. For each participant, risk of disability (mean
Katz-15 score) in the individual ADL, IADL, and walking was
calculated by age.

Mixed linear regression models (for the Katz-15 score)
and mixed logistic regression models (for the individual
Katz-items) were fitted on the age-scale, corrected for
multiple measurements and clustering within primary care
practices. Details of the statistical models are described in a
supplementary file (S1). First, models were fitted to estimate
the unadjusted and adjusted mean Katz-15 score and the risk
of disability in each ADL, IADL, and mobility activity by age.
We adjusted for determinants reported to be associated with
disability such as gender, education, and the number of chronic
conditions. The risk for each activity by age was calculated and
reported with 95% confidence intervals (CI).

Second, we determined the association of multimorbidity
(0, 1 or 2, or =3 chronic conditions), gender, and education
(low- average- high) on each ADL, IADL and mobility activity.
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Unadjusted and adjusted Odds Ratios (OR) were calculated
to assess the strength of the association. Similar adjustments
were applied as descripted above. Next, for each ADL, IADL,
and mobility activity, the interaction with chronic conditions,
gender, and education with age was tested to determine whether
the association of these factors differed according to age. All
analyses were performed using SAS version 9.2 (SAS Institute,
Inc., Cary, NC), and IBM SPSS version 21 (IBM).

Table 1
Baseline Characteristics Participants (N=805)

Characteristics N (%)
Age, mean (SD) 74.6 (8.8)
Female 453 (56.3
Living alone 229 (28.4)
Education —low 210 (26.1)
Education — average 364 (45.2)
Education — high 228 (28.3)
Missing 3(04)
Number of chronic conditions, mean (SD)* 191 (1.4)
Diabetes 249 (30.9)
COPD/Asthma 179 (22.2)
Heart failure 183 (22.7)
Medications in chronic use, mean (SD) 6.5((2.7)
Katz-15 score at enrollment, mean (SD) 1.74 (2.36)
- No disabilities (Katz score 0) 373 (46.3)
- Mild disabilities (Katz score 1 or 2) 219 (27.2)
- Moderate (Katz 3 or 4) 105 (13)

- Severe (Katz score >4) 108 (13.4)
Katz-15 items — disability**

Household tasks (IADL) 361 (44.8)
Travelling (IADL) 217 (26.9)
Grocery shopping (IADL) 185 (23.0)
Continence (ADL) 166 (20.6)
Walking (mobility) 110 (13.7)
Bathing (ADL) 95 (11.8)
Preparing a meal (IADL) 87 (10.8)
Dressing (ADL) 70 (8.7)
Transfer (ADL) 41 (5.1)
Managing medications (IADL) 22(2.7)
Using the telephone (IADL) 19 (2.3)
Grooming (IADL) 13 (1.6)
Toileting (ADL) 10 (1.2)
Financial management (IADL) 4(0.5)
Eating (ADL) 2(0.2)

Notes: * List of self-report chronic conditions such as diabetes, stroke, heart failure,
cancer, asthma/chronic obstructive compulsory disease, osteoporosis, hip fracture,
dizziness, depression, anxiety, hearing impairment, and vision loss. ** Disability was
defined as ‘needed help with performing the activity’.

Results

The mean age of the participants was 75 years (SD 8.8),
56.3% (453 out of 805) were female, and the average number
of chronic conditions was 2 (SD 1.4) (Table 1). The mean
Katz-15 score at baseline was 1.74 (SD: 2.4). At inclusion,
373 participants (46.3%) were free of disability in all ADL and
TADL, 219 (27.2%) had one or two disabilities, 105 (13%) had
three or four disabilities, and 108 (13.4%) experienced four or
more disabilities (Table 1). At baseline, 110 out of 805 (13.7%)
needed help with walking around.

Figure 1
Risk of ADL, IADL, and walking disability by age (60 — 85
years) adjusted for gender, education and number of chronic
conditions
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The mean Katz-15 score of participants between 60 and 80
years was around two, and increases more rapidly after age 80
(Appendix Figure 1). Figure 1 presents the risk of disability
for each individual ADL, IADL, and mobility by age, adjusted
for chronic conditions, gender, and education. Disability
in activities with household tasks, traveling, shopping, and
continence had the highest risk; disability in these activities
increased rapidly with increasing age (Figure 1; Table 2).
Disability in activities with eating, toileting using the telephone,
managing medication, and managing finances showed the
lowest risk, and hardly progressed with increasing age. The risk
of disability in ADL, TADL, and walking was approximately 3
to 5 times higher for those with 3 or more chronic conditions
compared to those without chronic conditions (Table 2). For
example, the risk of traveling disability for 75-year olds without
chronic conditions was 9.2% [95%CI 5.5-15.2], and 42.8%
[95%CI: 36.7-49.1] for 75 year olds with three or more chronic
conditions. For urinary incontinence, the risk was almost 10
times higher for those with three or more chronic conditions
compared to those without chronic conditions (2.1% [95%CI:
1.3-3.5] and 18.9% [95%CI 13.8-25.2]) (Table 2).
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Table 2
Risk of ADL, IADL and mobility disability by age, stratified by the number of chronic conditions

Age 65 (95% CI)

Age 75 (95% CI) Age 8595% (CI)

Chronic conditions
0 12 =3 0 1-2 23 0 1-2 =3
Household tasks 75 4.8-11.7) 189 (150-23.6) 433 (363-50.7)  182(12.5:257) 390 (34.5-43.6)  67.7(61.6732)  379(27.7-492)  63.6(57.8-69.1)  85.1 (80.2-89.0)
Traveling 40(22-7.1) 8.8 (6.4-11.9) 23.3 (18.0-29.6) 92(5.5-15.2) 9.2 (15.9-23.1) 428(36.7-49.1)  20.1(124-309) 369 (31.2-430)  64.8 (574-71.5)
Shopping 5.7 (34-9.3) 8.7 (6.4-11.6) 232(182-29.1) 107 (6.8-15.5) 160 (13.1-193)  37.7(32.2-43.5) 194 (12.5-28.8)  27.6(22.9-329)  54.8 (47.6-61.7)
Continence 12 (0.7-2.1) 38(2.6-5.6) 11.6 (7.9-16.7) 2.1(133.5) 6.6 (4.89.1) 18.9 (13.8-25.2) 3.7(2.1-6.3) 112(7.7-159) 29.3 (21.4-38.6)
Walking 50 (2.8-8.5) 54 (3.7-7.6) 14.3 (10.6-19.2) 8.5(5.1-13.7) 9.1 (7.1-11.7) 22.8 (18.6-27.6) 14.0 (8.5-22.2) 15.1 (11.7-192) 342 (28.0-41.0)
Bathing 25(14-52) 38(25-58) 12 (8.5-17.0) 48(24-95) 73(54-78) 21.5(17.1-26.6) 9.1 (45-17.5) 13.5(10.1-17.8) 352 (28.5-42.6)
Preparing a meal 35(1.9-64) 42(29-62) 11.0 (7.8-15.3) 6.8 (3.9-11.6) 8.2(6.3-10.6) 20.0 (16.0-24.6) 128 (74-21.2) 152 (11.8-19.4) 33.4(27.3-40.2)
Dressing 2.5(1.1-5.5) 39(2.5-59) 10.8 (7.4-154) 4.0(1.9-84) 6.2 (4.5-84) 16.5 (12.8-20.9) 6.5(3.0-13.4) 9.8 (7.0-13.4) 244 (18.9-31.0)
Transfer 1.6 (0.6-4.4) 2.5(1.5-42) 9.2(6.22-13.5) 1.9(0.7-4.9) 29(1.9-43) 10.5 (7.9-13.8) 2.1(0.8-5.9) 33(2.1-53) 11.9 (8.4-16.6)
Medication 12(0.5-3.0) 12(0.6-2.2) 3.6 (2.1-6.1) 2.1(0.9-4.8) 20(13-32) 6.1 (4.2-8.7) 3.5(1.5-8.3) 3.5(2.2-5.6) 102 (7.0-14.6)
Telephone 0.4 (0.1-1.5) 0.5(0.2-1.2) 0.8 (0.3-2.0) 1.1 (04-3.2) 13(0.7-2.3) 2.1(1.1-38) 2.8 (1.0-7.8) 32(19-53) 52(3.1-8.8)
Grooming 0.1 (0.03-0.4) 0.3 (0.08-1.1) 0.8 (0.1-4.7) 0.3 (0.08-0.8) 0.7 (0.5-1.8) 1.9 (0.4-4.6) 0.6 (0.2-2.1) 1.6 (0.6-3.4) 42 (12-14.0)
Finances 1.4(0.5-3.6) 1.3 (0.7-2.4) 4.6(2.77.7) 2.0 (0.8-5.0) 1.9 (1.2-3.1) 6.8 (4.7-9.6) 3.0 (1.2-7.6) 2.8 (1.7-4.7) 9.8 (6.6-14.2)
Toileting 04 (0.1-1.2) 1.1(0.6-2.3) 33(14-78) 05(02-1.7) 1.6 (0.9-2.9) 45(23-8.5) 0.8 (0.2-2.9) 22(0.9-4.9) 6.2(2.9-12.4)
Eating 0.001 (0.000-0.0001)  0.001 (0.001-0.05) 03 (0.01-1.2)  0.03(0.000-0.04)  0.07 (0.02-0.2) 0.2 (0.03-1.0) 0.2 (0.001-2.3) 0.5 (0.1-1.7) 1.1(0.1-8.1)

Note: * The risk was calculated at the age of 65, 75, and 85 years. The risk of continence, grooming, toileting, and eating were calculated with generalized linear mixed models without correction for clustering. All

outcomes were adjusted for gender, education and chronic conditions.

Older adults with three or more chronic conditions, females,
and those with a low education perceived greater levels of
dependence compared to their counterparts (Table 3). A
significant interaction between age and number of chronic
conditions was observed for disability in walking (p=<0.001).
The risk for 75 year old increased from 2.5% [95%CI11.3-4.7] to
19.6% [95% CI: 12.2-30.6] (Table 4). Significant interactions
between age and gender on disabilities with traveling (P=
0.001), managing medications (P=0.005), and preparing meals
(P=0.019) were observed. The risk of disability in managing
medications was greater for men with advancing age, while for
women, the risk was low and relatively flat across age groups
(Table 5). No significant interaction between age and education
on disability in the individual ADL, TADL, or mobility
disability was observed.

Discussion

Older adults were mostly disabled in physical related
activities such as household, traveling, shopping, and
continence, and the risk of disability in these activities rapidly
increases with age. Disability in more cognitive related
activities such as using the telephone, managing medications,
and managing finances, and activities such as toileting and
transferring were less often experienced, and the risk of
disability in these activities hardly increased with age in this
population. Older adults with multimorbidity had a substantial
higher risk of developing disability in all individual ADL,
TADL, and mobility activities compared to those without

chronic conditions. For example, a 75-year-old person with
three or more chronic conditions in our study, the odds ratio for
disability with traveling, e.g. an important factor to maintain
independence was 7.2 higher compared to those without chronic
conditions. Compared with females, males had a higher risk of
developing disability with managing medications and preparing
a meal whereas females had a higher risk for developing
disability with traveling. No significant association between
education and disability on the individual ADL, IADL, and
mobility was observed.

Maintaining independence is one of the most important goals
of the majority of older people (25). The onset of disability
in activities of daily living is one of the greatest threats to the
ability of older people to live independently (26, 27). Previous
studies showed that IADL precedes ADL disability.15,28 IADL
are considered as more complex activities compared to ADL
since it requires cognitive functioning i.e. planning, organizing,
and making decisions, as well as physical functioning (15, 28,
29). Our results demonstrate a more subtle distinction: TADL
that require adequate physical functioning such as traveling,
decline earlier than ADL, whereas disability in cognitive-
related TADL, such as using the telephone, managing
medications and finances, developed later than disability in
ADL such as bathing, dressing, and transferring.

Several studies showed an independent association
between education and disability in older adults, suggesting
that low education may be regarded as a risk factor for
accelerating decline (12, 30). In contrast, we observed no
significant interaction between age and education on disability
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Table 3

Association between gender, education, chronic diseases, and disability, Odds Ratios (OR 95%CI)

Gender
Male = reference

Females OR (95% CI)

Education level
High = reference

Average OR (95% CI)

Low OR (95% CI)

Number of chronic conditions
0 = reference

1-2 OR (95% CI)

23 OR (95% CI)

Household tasks 3.9(2.9-5.2) 1.1 (0.8-1.6) 0.9 (0.6-1.4) 2.8 (1.7-4.6) 9.7 (5.7-16.4)
Traveling 2.8(2.0-4.0) 13(0.8-1.9) 12(0.7-19) 23(13-42) 72(39-13.4)
Shopping 3.1(2.2-43) 1.2 (0.8-1.7) 14(09-222) 15(0.9-2.7) 4.8(2.8-8.5)
Continence 4.6 (35-6.1) 0.8 (0.6-12) 1.0 (0.7-1.4) 2.9 (1.8-49) 103 (6.1-17.3)
Walking 1.8(13-2.6) 1.3 (0.8-1.9) 12 (0.8-1.9) 1.1 (0.6-1.9) 3.1 (1.7-5.6)
Bathing 143 (0.95-2.1) 0.95 (0.6-1.6) 12(0.7-2.1) 15(0.7-3.4) 54 (24-11.8)
Preparing a meal 0.8 (0.6-12) 12(0.7-1.8) 12 (0.7-2.0) 12(0.6-2.3) 33(1.7-6.4)
Dressing 1.09 (0.7-1.7) 1.0 (0.6-1.7) 1.3 (0.7-2.3) 1.5 (0.6-3.5) 4.6(2.0-10.5)
Transfer 1.3(0.8-2.2) 1.0 (0.6-1.8) 0.6 (0.3-13) 15(0.5-4.7) 6.5(2.2-18.8)
Medication 0.4 (0.2-0.7) 3.4(13-8.7) 53(1.9-143) 0.8 (0.3-2.3) 2.5(0.9-6.7)
Telephone 0.2 (0.1-0.5) 2.5(1.0-6.4) 2.6 (0.9-7.8) 1.0 (0.3-3.1) 1.6 (0.5-5.3)
Grooming 1.6 (0.7-3.4) 2.4 (0.7-8.0) 3.8 (1.3-11.1) 0.7 (0.2-2.6) 2.9 (0.8-9.7)
Finances 0.53 (0.3-1.0) 1.7 (07-4.0) 3.4 (14-8.5) 0.84 (0.3-2.6) 3.0 (1.03-83)
Toileting 0.6 (0.3-1.1) 14 (0.5-3.8) 15 (0.6-3.3) 1.0 (0.3-3.6) 40 (1.2-13.7)

*All outcomes were adjusted for gender, education and chronic conditions. The Odds Ratio of continence, grooming, and toileting were calculated with generalized linear mixed models
without correction for clustering. Eating was not included in the table because the models did not converged due to the very low numbers of events

in the individual ADL, IADL, and mobility. One possible
explanation might be that previous studies investigated the
association between education and multiple ADL or IADL
activities, whereas in the current study the association on
the individual activities was examined. Longitudinal studies
are needed to determine how education influences the
progression of disability in specific subgroups of older people
on the individual activities. Although some studies examined
the relationship between chronic conditions and disability,
(31, 32) this is the first study that assessed the association
between the number of chronic conditions on disability in 15
individual ADL, TADL and mobility activities. We observed
some differences between males and females on managing
medications, traveling and preparing meals. Females had
a higher risk for developing disability with preparing meal
that might my attributable to the fact that older males do
not experience difficulty because they rarely perform this
activity. Gender differences in disability have been confirmed
in previous studies (33). Females do not only live longer than
males, they also experience greater disability, and suffer from a
greater burden than males (33) that should be taken into account
when designing interventions.

The current study has important implications for patients,
clinical practice and policy. Due the rapidly increasing aging
population, early detection and prevention or preservation
of daily functioning should be the highest priority both for
physicians, as well as for society in order to meet the needs of
older adults. The results of the current study shows that a one-

size-fits-all approach for preventive interventions focusing on
disability (ADL, IADL and mobility together) is clearly not
successful because the risk of disability on the individual ADL,
IADL and mobility varies among older adults. For example,
a 75-year old female who report disability on four cognitive-
related items on the Katz-15 index, may suffer from disability
in different activities compared to another 75-year old female
who had a similar Katz-15 score, but was disabled on four
physical-related activities. Despite the similar Katz score, both
females have different health needs that require different type of
interventions in clinical practice. Moreover, this example shows
the benefit of understanding the development of disability in
the individual activities; reporting whether someone is disabled
or not may therefore not always sufficient. The last decade,
various intervention programs have been developed aimed to
prevent (the onset of) disability among community-dwelling
older adults however, they have shown inconsistent results
(34, 35). Furthermore, trajectories of disability in older adults
have been examined showing that certain subgroups develop
unfavorable trajectories (8, 33). The results of the current
study provides, combined with previous evidence, valuable
starting point towards the design and evaluation of tailored
interventions. Evidence-based tools need to be developed to
help physicians, nurses and other health care professionals
adequately identify those at high risk of disability. Moreover,
effective interventions are urgently needed to prevent or delay
the onset of disability in older adults in, especially for those
with multimorbidity.
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Table 4
Risk of walking disability stratified by age and the number of
chronic conditions

Walking
Age Chr. Conditions 0  Chr. Conditions 1 or 2 Chr. Conditions 3+
(95% CI) (95% CI) (95% CI)
65 -years 0.5(0.2-1.7) 49 (32-74) 33.3(20.4-49.3)
75 — years 2.5(1.3-47) 19.6 (12.2-30.6) 70.3 (39.4-89.6)
85 - years 5.6 (19.4) 53.6 (25.6-79.5) 91.8 (60.8-98.8)

* P-value interaction between age, chronic conditions, and walking p=0.001.

Some limitations need to be considered when interpreting
the results. First, this study used data of participants enrolled in
the control group of the U-PROFIT trial. Although the number
of exclusion criteria of the trial were very few, i.e. only older
adults living in a nursing home and those who were terminally
ill were excluded, the included population of older adults may
not be fully representative to all community-dwelling older
adults that may have resulted in an underestimation of the
observed probabilities. Second, self-reported bias might have
played a role for some items such as managing medications.
The low risk might be an underestimate since many older adults
in the Netherlands receive their medication in little prepared
bags per dose from their pharmacist, and older adults are
then able to manage their own medication. However, a large
sample of community-dwelling older people was included
and clearly shows that with increasing age the majority of
the population developed functional decline. Finally, chronic
conditions were based on self-report. This may have contributed
in underestimated results. A major strength of this study is
that the risk of disability was assessed on a large number of
activities: six ADL, eight IADL, and one mobility item. We
were therefore able to capture a broad range of functioning
compared to other studies. We examined for 15 individual
activities the association between multimorbidity, gender
and education, stratified by age which is, to our knowledge
unique. The results clearly shows at which age disability in
certain activities develop and confirms that most community-
dwelling older adults develop ADL and IADL dependency
(27, 36). We examined the development of disability on each
individual ADL, IADL, and mobility by age, allowing us to

use the follow-up data of each participant instead of using cross
sectional data only.

In conclusion, in community-dwelling older adults aged
60 years and over, the risk of disability in activities of
household tasks, traveling, and shopping showed was high,
and increased rapidly with age, whereas the risk of disability in
using the telephone, managing medications and finances was
very low, and hardly increased with age. The association of
multimorbidity on all ADL, IADL disability was substantial.
Differences in ADL, IADL, and mobility disability were
observed for gender, but not education. These results indicate
that preventive interventions should focus on the heterogeneous
group of older adults, particularly those with multimorbidity.
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Appendix
Figure 1
Adjusted mean Katz-15, adjusted for sex, education and number
of chronic conditions

Katz-16

Table 5
Risk of managing medications, preparing a meal and traveling, stratified by gender and age

Managing medications

Preparing a meal

Traveling

Age Females (95% CI) Males (95% CI) Females (95% CI) Males (95% CI) Females (95% CI) Males (95% CI)
65 -years 0.3(0.1-1.2) 3.95(2.3-6.8) 34(1.8-6.3) 8.4 (5.6-12.2) 119 (79-17.5) 10.8 (7.5-15.2)

75 — years 04 (0.1-1.7) 4.7(3.2-6.7) 5.3(2.5-10.8) 12.7 (10.0-15.9) 18.6 (11.1-29.4) 16.9 (13.7-20.7)
85 - years 04 (0.1-2.5) 5.6 (3.2-9.7) 8.1 (3.2-19.3) 18.8 (13.7-25.3) 27.8 (14.5-46.7) 25.6 (19.5-32.8)

* A significant interaction between these activities and gender was observed (managing medications, p-value=0.005; preparing a meal, p-value=0.019; traveling, p-value= 0.001).
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