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ABSTRACT

Background: Understanding how multimorbidity affects activities of daily living (ADL) and instrumental activities of daily
living (IADL) disability in older Irish adults is essential for planning responsive health and social care systems that can support
quality of daily life. This study examines how chronic noncommunicable diseases multimorbidity affects older adults' ability to
live independently in Ireland. It focuses on the relationship between multimorbidity and limitations in ADL and IADL.
Methods: A cross-sectional 2019 Irish Health Survey data set was used. The study analyzed data from 2114 individuals aged
65years and older in Ireland. Descriptive, bivariate, and multivariable logistic regression analyses were used to examine the
effect of multimorbidity on functional disability.

Results: Difficulties in ADL and IADL were significantly higher among older adults with multimorbidity (25% and 62%)
compared with single morbidity (10% and 38%; p < 0.001). Adjusted logistic regression results also revealed that multimorbidity
significantly increased the odds of ADL (adjusted odds ratio [AOR] = 2.52; 95% CI: 1.80, 3.55) and IADL (AOR = 2.60; 95% CIL:
2.02, 3.35) limitations. Depression and older age were strong predictors of disability, while moderate alcohol use was linked to
lower ADL impairment. Gender and regional disparities were also observed.

Conclusions: IADL impairments were more common, suggesting early signs of functional decline. Multimorbidity threatens
older adults’ independence in Ireland. Early detection of IADL limitations and integrated, person-centered care are essential.
These findings support policy efforts like Sldintecare to promote aging in place.

1 | Introduction conditions in a single individual, referred to as multimorbidity,
is now a dominant feature of the health profile of older adults

In recent decades, global improvements in healthcare, sanita- across much of the developed world, including Ireland [4].

tion, and living standards have contributed to a significant rise
in life expectancy [1]. As populations age, however, countries
face a new set of complex health challenges; among the most
pressing is the increasing impact of long-term noninfectious
illnesses [2]. Unlike acute conditions, which often have quick
onsets and short durations, long-term illnesses such as heart
disease, diabetes, chronic lung conditions, and cancer are per-
sistent, generally slow-progressing illnesses that can last
for years or even a lifetime [3]. The presence of multiple such

Multimorbidity is no longer an exception,; it is fast becoming the
norm in aging populations. This co-occurrence of chronic dis-
eases places substantial strain not only on the affected in-
dividuals but also on families, health systems, and economies
[5]. Older adults with multimorbidity are at a higher risk of
mortality, frequent hospitalization, polypharmacy, and reduced
quality of life [6]. Among the most serious yet often
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Summary

« Multimorbidity doubles the risk of disability in IADL
and ADL in older adults.

» Impairments in IADL occur earlier, preceding func-
tional decline.

« Depression and age significantly predict loss of inde-
pendence in late life.

« Relationship between multimorbidity and disability is
largely driven by a subset of high-impact conditions,
particularly neurological and musculoskeletal disorders.

underemphasized consequences of multimorbidity is the decline in
functional ability, specifically, an individual's capacity to perform
activities that are fundamental to independent living [7].

Functional disability in older adults is generally classified into
two key domains: activities of daily living (ADL) and instru-
mental activities of daily living (IADL) [8]. ADL includes es-
sential self-care tasks such as showering, putting on clothes,
feeding, using the toilet, and mobility within the home, while
IADL, on the other hand, encompasses more advanced tasks
essential for living independently, including handling money,
grocery shopping, cooking, taking medications, and using
transportation [9]. These functions are critical in determining
an individual's ability to live independently and maintain a
satisfactory quality of life. Functional disability in either
domain not only compromises personal autonomy but also
often triggers a cascade of health deterioration, social isolation,
institutionalization, and greater dependence on formal or
informal caregiving [10].

In Ireland, where the proportion of people aged 65 years and
over is steadily increasing, understanding the determinants of
functional decline has never been more urgent [11]. According
to the Central Statistics Office, the elderly population is ex-
pected to nearly double within the next 25 years, with longevity
comes a higher likelihood of living with more than one chronic
illness [12]. Despite this demographic inevitability, there
remains a limited body of Ireland-specific research exploring
the implications of chronic noncommunicable diseases (NCDs)
multimorbidity on everyday functioning among older adults.

Understanding the effect of multimorbidity on ADL and IADL
disability in older Irish adults is critical for several reasons.
First, as the number of older adults living with multiple chronic
conditions increases, health and social care systems must adapt
to address not only disease treatment but also the broader goal
of preserving independence. Second, functional disability is not
only a medical issue but also a social one, with profound
implications for individuals' ability to participate in society,
maintain relationships, and experience dignity in aging.

Ireland is currently reforming aspects of its health and social
care services through initiatives such as Sldintecare, which
emphasizes integrated care and aging in place [13]. These policy
shifts require robust empirical data to guide resource allocation,
service planning, and care delivery [14]. Understanding how
chronic diseases interact to influence everyday functioning can

help target interventions to those most at risk of losing inde-
pendence [15]. It also allows for the identification of key
modifiable risk factors that could delay or prevent disability,
potentially improving quality of life and reducing care costs
[16]. Accordingly, this study seeks to address a critical gap in
the current literature by focusing specifically on the relation-
ship between chronic NCDs multimorbidity and functional
disability, using nationally representative data from Ireland. By
distinguishing between ADL and IADL impairments and ex-
amining associated factors, this research offers a more granular
understanding of functional health among the elderly popula-
tion. This study aims to investigate the effect of chronic NCDs
multimorbidity on ADL and IADL disability among older adults
in Ireland.

2 | Methodology
2.1 | Data

This research applied a cross-sectional design using data from
the 2019 Irish Health Survey (IHS), conducted by the Central
Statistics Office between the second quarter of 2019 and the first
quarter of 2020. The IHS is part of the European Health
Interview Survey and was administered to a nationally repre-
sentative sample of individuals aged 15 years and older residing
in private households across Ireland [17]. Data collection
involved structured interviews and self-completed question-
naires, capturing a wide range of health-related information,
including self-assessed health status, chronic disease preva-
lence, healthcare utilization, and lifestyle behaviors. Details
regarding the sampling methodology and questionnaire design
are available in the official documentation provided by the
Central Statistics Office [17].

2.2 | Sample

The study population was limited to individuals aged 65 years
and older. This subgroup was extracted from the full data set,
which comprises 6759 observations. The Central Statistics
Office used stratified random sampling to ensure national rep-
resentativeness, selecting one respondent per household. Fo-
cusing on this age group, which was 2114 participants, allows
for a targeted analysis of health outcomes among older adults, a
demographic particularly vulnerable to chronic disease and
functional limitations.

2.3 | Variables

The primary outcomes in this study were functional limitations
in ADL and IADL. ADL limitations were assessed through self-
reported difficulties in performing basic personal care tasks,
including feeding, getting in and out of bed or a chair, dressing,
using the toilet, and bathing. Each activity was evaluated based
on the level of difficulty experienced, ranging from no difficulty
to complete inability to perform the task independently. A
composite ADL score was derived by summing the number of
reported difficulties, which was subsequently categorized into a
binary variable, indicating the presence or absence of any ADL
limitation.
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IADL limitations were measured through questions assessing
the respondent'’s capacity to manage more demanding everyday
activities that support independent living. These included pre-
paring meals, using the telephone, shopping, managing medi-
cations, performing light and heavy housework, and handling
financial or administrative responsibilities. Responses were
categorized to distinguish between those who reported no dif-
ficulty and those who experienced any level of difficulty,
including those unable to perform the task or who had never
attempted it due to inability.

The main exposure variable was multimorbidity, which describes
a situation where an individual lives with two or more ongoing,
noninfectious health conditions at the same time [18, 19]. The
survey included a comprehensive list of chronic conditions, such
as asthma, chronic bronchitis, heart attack, coronary heart dis-
ease, hypertension, stroke, arthrosis, lower back disorder, neck
disorder, diabetes, allergy, liver cirrhosis, urinary incontinence,
kidney disease, and depression. Each condition was recorded as a
binary indicator based on self-reported diagnosis. A cumulative
count of chronic conditions was computed for each respondent,
and multimorbidity was operationalized as a dichotomous vari-
able distinguishing between individuals with a single condition
and those with two or more.

Several covariates were included to control for potential con-
founding. Sociodemographic characteristics encompassed age,
gender, and socioeconomic status [20]. Age was categorized into
standard 5-year bands (65-69, 70-74, 75-79, and > 80), while
gender was recorded as male or female. Socioeconomic status
was assessed using a deprivation index that classified respon-
dents into five levels (very affluent, affluent, average, dis-
advantaged, and very disadvantaged).

Lifestyle factors included smoking behavior and alcohol con-
sumption. Smoking status was categorized as daily, occasional,
or nonsmoker, and alcohol use was measured by frequency of
consumption over the past year (low, medium, high, and
unknown). Alcohol consumption was measured based on self-
reported frequency of alcohol intake during the previous
12 months, as defined in the THS using the question “In the past
12 months, how often have you had an alcoholic drink (beer,
wine, spirits, liquors, etc.)” in the survey. Low alcohol con-
sumption include the responses entered as “2-3days in
a month, Once a month, Less than once a month, Not in the
past 12 months, Never or only had a few sips in my whole life,”
medium alcohol consumption includes the responses entered as
“3-4days a week and 1-2days a week,” and high alcohol
consumption include the responses entered as “Every day and
5-6 days a week.”

Body mass index (BMI) was also included and computed as weight
in kilograms, divided by height squared in meters, and categorized
into underweight (< 18.5), normal weight (18.5-24.9), and over-
weight/obese groups (>24.9) [21]. Depression was measured as a
binary variable based on self-reported doctor-diagnosed depression.
No symptom-based screening instrument or cut-off score was
applied.

These variables provided a broad view of the contextual factors
that may affect health outcomes among older adults. The

selection of covariates in this study was guided by both theo-
retical frameworks and empirical evidence highlighting their
influence on health outcomes among older adults. Including
these variables ensures a more accurate estimation of the rela-
tionship between multimorbidity and functional limitations by
accounting for potential confounding factors [19, 22-33].
Together, these covariates establish a robust analytical frame-
work for comprehensively understanding the complex interplay
between multimorbidity and functional limitations. Their
inclusion strengthens the validity of the findings by reducing
the risk of omitted variable bias and enhancing the interpret-
ability of the regression models.

2.4 | Statistical Analysis

All statistical analyses were conducted using standard proce-
dures appropriate for cross-sectional survey data. Descriptive
statistics were first computed to summarize the demographic,
health, and functional characteristics of the study population.
These included frequencies and percentages for categorical
variables and means with standard deviations for continuous
variables.

Chi-squared or Fisher's exact test has been used to check the
association between multimorbidity, depression, and other
covariates included in the analysis. To examine the relationship
between multimorbidity and functional limitations in ADL and
IADL, multivariable logistic regression models were used.
Separate models were constructed for each outcome variable
(ADL and IADL). Model 1 included multimorbidity as the pri-
mary exposure variable, allowing assessment of its unadjusted
association with functional disability. Model 2 further adjusted
for potential confounders, including age, gender, socioeconomic
status, and lifestyle behaviors (smoking, alcohol consumption,
and BMI), along with multimorbidity. These variables were
selected based on theoretical relevance and prior empirical
findings.

Model fit was evaluated using standard diagnostic measures,
and odds ratios (ORs) with 95% confidence intervals (CIs) were
reported to quantify associations. Statistical significance was set
at p <0.05.

Although the IHS uses a stratified sampling design to ensure
national representativeness, sampling weights were applied
during the analysis. Multicollinearity was assessed using variance
inflation factors (< 10), with all values below accepted thresh-
olds, indicating no significant multicollinearity among covariates.
Statistical analyses were performed using R software to ensure
methodological rigor, reproducibility, and transparency.

3 | Results

Table 1 presents the demographic and health characteristics of
2114 individuals aged 65 years and older in Ireland. More than
three-fifths (64.6%) of respondents were aged > 70 years, and just
over half (53.8%) were female. Regional representation varied,
with the highest proportion of participants residing in Dublin
(26.9%), followed by the South-West (15.0%) and Mid-East
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TABLE 1 | Demographic and health characteristics of the respon-

dents (n=2114).

Characteristic n=2114% Percentage (%)
Age group
65-69 years 748 354
70-74 years 621 29.4
75-79 years 356 16.9
> 80 years 389 18.4
Sex
Male 977 46.2
Female 1137 53.8
Region
Border 230 10.9
Dublin 568 26.9
Mid-East 252 11.9
Midland 140 6.6
Mid-West 216 10.2
South-East 200 9.4
South-West 317 15.0
West 191 9.1
Deprivation index
Very affluent 376 17.8
Affluent 362 17.1
Average 418 19.8
Disadvantaged 482 22.8
Very disadvantaged 475 22.5
Alcohol consumption
Low 1270 60.3
Medium 660 314
High 175 8.3
Unknown 9 0
Smoking
Daily 191 9.0
Occasionally 34 1.6
Never 1889 89.4
Difficulties in ADL
No difficulty 1879 88.9
Difficulties 235 11.1
Difficulties in IADL
No difficulty 1355 64.1
Difficulties 759 35.9
BMI
Underweight 50 2.4
Normal 701 33.2
Overweight/obese 1364 64.5
Depression
No 2040 96.5
Yes 74 3.5
(Continues)

TABLE1 | (Continued)

Characteristic n=2114* Percentage (%)
Multimorbidity®

Single morbidity 701 55.9

2 or more morbidities 552 44.1

Abbreviations: ADL, activity in daily living; BMI, body mass index; IADL,
instrumental activity in daily living.

4Data presented as n (%).

®Excluded no morbidity.

(11.9%). Other regions, including the Border, Midland, Mid-West,
South-East, and West, each contributed between 6.6% and 10.9%
of the total sample. Socioeconomic status, as measured by the
deprivation index, showed that 22.5% of participants were clas-
sified as very disadvantaged, 22.8% disadvantaged, 19.8% average,
17.1% affluent, and 17.8% very affluent.

Alcohol consumption was predominantly low, with 60.3% of
participants reporting low intake. Moderate and high levels of
alcohol consumption were reported by 31.4% and 8.3% of the
sample, respectively. Smoking behavior revealed that 89.4% of
participants had never smoked, while 9.0% reported daily
smoking and 1.6% smoked occasionally.

The majority of participants reported no difficulties in ADL
(88.9%), while 11.1% experienced ADL difficulties. In contrast,
over one-third of participants (35.9%) reported difficulties in
IADL compared with 64.1% with no difficulties. BMI data
indicated that most participants (64.5%) fell within the over-
weight to obese range and 33.2% were within the healthy weight
range.

The prevalence of depression among the study population was
relatively low. Only 3.5% of participants reported experiencing
depression, while the remaining 96.5% did not report depressive
symptoms.

Regarding chronic health conditions, multimorbidity was
common among respondents. There are 44.1% reported having
two or more chronic conditions, indicating a substantial burden
of multimorbidity in this older adult population. The remaining
55.9% (n=701) had a single morbidity (Table 1).

Figure 1 shows the prevalence of different morbidities in THS
2019. High blood pressure was the most reported condition,
affecting 32.5% (95% CI: 30.2%, 34.8%) of participants. Lower
back disorders were also prevalent, reported by 15.3% (95% CI:
13.6%, 17.2%) of the sample. Diabetes was present in 9.4% (95%
CL: 8.0%, 10.9%) of individuals, and coronary heart disease
affected 6.4% (95% CI: 5.3%, 7.6%). Other notable conditions
included asthma (5.5%), bronchitis (5.0%), arthrosis (5.0%), and
neck disorders (4.9%), while urinary incontinence and kidney
problems were reported by 4.0% and 4.4%, respectively. Heart
attacks were reported by 3.7% (95% CI: 3.1%, 5.1%) of the
sample, and less common conditions included stroke (2.1%) and
cirrhosis (0.3%).

Table 2 presents the prevalence of ADL and IADL among in-
dividuals who have multimorbidity. Difficulties in ADL were
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High Blood Pressure 32.5
Lower Back Disorder 15.3 —
Diabetes 94 +—
Coronary Heart Disease 64 —
Asthma 5.5 +—
Bronchitis 5.0 —
Allergy 5.6 —
Arthrosis 5.0 —
Neck Disorder 49—
Kidney Problems 4.4—
Heart Attack | 3. 7—
Urinary Incontinence | 4.0+
Stroke 2.1
Cirrhosis H (.3

0.0 50 100 15.0

200 25,0 30.0 350 400 450 50.0

FIGURE 1 | Prevalence (%) of different morbidities in the Irish Health Survey 2019. Asthma, bronchitis (chronic bronchitis or chronic
obstructive pulmonary disease or emphysema), heart attack (heart attack or chronic consequences of heart attack), CHD (coronary heart disease or
angina pectoris), HBP (high blood pressure), stroke (stroke or the chronic consequences of stroke [cerebral hemorrhage or cerebral thrombosis]),
arthrosis, LBD (lower back disorder or other chronic back defects), neck disorder (neck disorder or other chronic neck defects), diabetes, allergy
(allergies such as rhinitis, eye inflammation, dermatitis, food allergy, or other [excluding allergic asthmal), cirrhosis (cirrhosis of the liver), urinary
incontinence (urinary incontinence or problems in controlling the bladder), kidney diseases, and depression.

TABLE 2 | Prevalence of ADL and IADL among those who have multimorbidity.

Single morbidity

Two or more morbidities

Functional status n=701% 95% CI (%) n=552% 95% CI (%) p value®
Difficulties in ADL <0.001
No difficulty 641 (91.5) 89.0, 93.5 421 (76.4) 72.1, 80.1
Difficulties 60 (8.5) 6.5, 11.0 131 (23.6) 19.9, 27.9
Difficulties in IADL <0.001
No difficulty 453 (64.6) 60.4, 68.6 227 (41.0) 36.4, 45.9
Difficulties 248 (35.4) 31.4, 39.6 325 (59.0) 54.1, 63.6

Abbreviations: ADL, activity in daily living; CI, confidence interval; IADL, instrumental activity in daily living.

#Data presented as n (%).
bpearson's Chi-squared test.

significantly higher (p <0.001) among individuals with multi-
morbidity (23.6%; 95% CI: 19.9%, 27.9%) compared with those
who had a single morbidity (8.5%; 95% CI: 6.5%, 11.0%). Simi-
larly, difficulties in IADL were significantly higher (p < 0.001)
among individuals with multimorbidity (59.0%; 95% CI: 54.1%,
63.6%) compared with those with a single morbidity (35.4%; 95%
CL: 31.4%, 39.6%).

Demographic and health-related characteristics, as shown in
Table 3, were further examined in relation to functional status.
Age was a prominent factor, with the prevalence of both ADL
and IADL difficulties increasing markedly in older age groups.
Among participants aged 80years and above, 26.2% reported
ADL difficulties and 63.0% reported IADL difficulties,

compared with only 6.2% and 23.3%, respectively, among those
aged 65-69 years (p < 0.001).

Sex-based differences were also observed. Females reported
significantly more ADL (12.6% vs. 9.4%, p=0.003) and diffi-
culties with IADL (39.9% vs. 31.3%, p < 0.001) as compared with
males. Regional variation was modest; however, the South-East
and South-West regions had the highest proportions of ADL
difficulties (13.1% and 12.1%, respectively), while the Midland,
Border, and South-East regions showed the highest rates of
IADL difficulties (41.7%, 43.4%, and 39.3%, respectively).

Socioeconomic status, as measured by the deprivation index,
demonstrated a gradient in functional outcomes. ADL difficulties
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TABLE 3 | Prevalence of difficulties in ADL and IADL by background characteristics.

ADL difficulties IADL difficulties
Overall  No difficulty Difficulties No difficulty Difficulties

Characteristic n=2114* n=1879* n=235"  p value® n =1355" n=759"  p value®

Multimorbidity <0.001 <0.001
Single morbidity 701 641 (91.5) 60 (8.5) 453 (64.6) 248 (35.4)

2 or more morbidities 552 421 (76.4) 131 (23.6) 227 (41.0) 325 (59.0)

Depression <0.001 <0.001
No 2040 1829 (89.6) 211 (10.4) 1328 (65.1) 712 (34.9)

Yes 74 50 (67.4) 24 (32.6) 27 (36.4) 47 (63.6)

Age < 0.001 < 0.001

65-69 years 748 701 (93.8) 47 (6.2) 573 (76.7) 174 (23.3)
70-74 years 621 575 (92.5) 47 (7.5) 428 (68.9) 193 (31.1)
75-79 years 356 316 (88.9) 40 (11.2) 210 (58.8) 147 (41.2)

> 80 years 389 287 (73.8) 102 (26.2) 144 (37.0) 245 (63.0)

Sex 0.003 <0.001
Male 977 885 (90.6) 92 (9.4) 671 (68.7) 306 (31.3)

Female 1137 994 (87.4) 143 (12.6) 683 (60.1) 454 (39.9)

Region 0.700 0.031
Border 230 202 (87.8) 28 (12.2) 130 (56.7) 99 (43.3)

Dublin 568 501 (88.1) 67 (11.9) 360 (63.3) 209 (36.8)
Mid-East 252 225 (89.3) 27 (10.7) 183 (72.5) 69 (27.5)
Midland 140 126 (90.0) 14 (10.0) 82 (58.3) 58 (41.7)
Mid-West 216 194 (89.7) 22 (10.3) 138 (63.9) 78 (36.1)
South-East 200 173 (86.9) 26 (13.1) 121 (60.7) 78 (39.3)
South-West 317 278 (87.9) 38 (12.1) 204 (64.6) 112 (35.4)
West 191 179 (93.7) 12 (6.3) 137 (71.4) 55 (28.6)

Deprivation index 0.028 <0.001

Very Affluent 376 346 (92.2) 29 (7.8) 270 (71.9) 106 (28.1)
Affluent 362 331 (91.3) 32 (8.7) 270 (74.7) 92 (25.4)
Average 418 371 (88.8) 47 (11.2) 268 (64.0) 151 (36.0)
Disadvantaged 482 420 (87.1) 62 (12.9) 282 (58.5) 200 (41.5)

Very disadvantaged 475 410 (86.3) 65 (13.7) 264 (55.6) 211 (44.4)

Alcohol consumption <0.001 <0.001
Low 1270 1121 (84) 178 (14.0) 742 (58.4) 528 (41.6)

Medium 660 622 (94.2) 38 (5.8) 482 (73.0) 178 (27.0)
High 175 156 (89.3) 19 (10.7) 123 (70.3) 52 (29.7)

Smoking 0.537 0.402
Daily 191 168 (88.1) 23 (11.9) 120 (62.7) 71 (37.3)
Occasionally 34 32 (94.8) 2(5.2) 24 (71.1) 10 (28.9)

Never 1889 1678 (88.8) 211 (11.2) 1211 (64.1) 678 (35.9)

BMI 0.200 0.656
Underweight 50 44 (88.4) 6 (11.7) 34 (69.1) 16 (30.9)

Normal 701 614 (87.6) 87 (12.4) 448 (64.0) 253 (36.0)
Overweight/obese 1364 1221 (89.6) 143 (10.5) 872 (64.0) 492 (36.0)

Abbreviations: ADL, activity in daily living; BMI, body mass index; CI, confidence interval; IADL, instrumental activity in daily living.
#Data presented as n (%).
bPpearson’s Chi-squared test and Fisher's exact test.
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were most prevalent among very disadvantaged individuals
(13.7%) and least common among the very affluent (7.8%). For
IADL, 44.4% of very disadvantaged individuals reported diffi-
culties, compared with 28.1% of the very affluent.

Alcohol consumption was significantly associated with func-
tional status. Participants with low alcohol intake had higher
rates of ADL (14.0%) and IADL (41.6%) difficulties, whereas
those with moderate consumption had lower rates (5.8% and
27.0%, respectively). Smoking status and BMI were not signifi-
cantly associated with functional limitations (Table 3).

Table 4 presents the results of multivariable logistic regression
analysis, which identified several independent predictors of
ADL difficulties. Multimorbidity was significantly associated
with higher odds of ADL difficulties in both unadjusted (Model
1; OR =2.99; 95% CI: 2.19, 4.11) and adjusted models (Model 2;
adjusted odds ratio [AOR] = 2.59; 95% CI: 1.86, 3.62), indicating
a robust association independent of confounders. Depression
(AOR =2.75; 95% CI: 1.52, 4.98) also shows a significant asso-
ciation with higher odds of ADL impairment. Age continued to
be a significant factor, particularly among individuals aged
> 80 years (AOR = 4.33; 95% CI: 2.76, 6.81), having substantially
higher odds of ADL difficulties compared with those aged
65-69 years (AOR = 1.09; 95% CI: 0.66, 1.78). Moderate alcohol
consumption was associated with lower odds of ADL difficulties
(AOR =0.56; 95% CI: 0.36, 0.87), while other variables such as
sex, region, and smoking were not significant in the adjusted
model.

Similarly, Table 5 shows that multimorbidity was significantly
associated with IADL difficulties in the unadjusted model (Model
1; OR=2.67; 95% CI. 2.12, 3.36). This association remained
robust after adjusting for age, sex, socioeconomic status, and
lifestyle factors in the adjusted model (Model 2; AOR = 2.63; 95%
CI: 2.05, 3.39). Depression was also significantly associated with
IADL difficulties (AOR = 2.11; 95% CI: 1.21, 3.75). Age was again
a significant factor, with individuals aged 70-74 (AOR =1.54;
95% CI: 1.12, 2.12), 75-79 (AOR =2.17; 95% CI: 1.53, 3.10), and
>80 (AOR =6.45; 95% CI: 4.41, 9.44) years having progressively
higher odds of IADL difficulties. Females had significantly higher
odds of TADL difficulties compared with males (AOR = 1.49; 95%
CI: 1.16, 1.93). Respondents from the Mid-East (AOR = 0.52; 95%
CI: 0.30, 0.90), and West (AOR =0.55; 95% CI: 0.32, 0.96) had
lower odds of IADL difficulties compared with those in the
Border region. Respondents in the average (AOR = 1.81; 95% CIL:
1.11, 2.95), disadvantaged (AOR =1.84; 95% CI: 1.15, 2.92), and
very disadvantaged groups (AOR =1.87; 95% CI: 1.21, 2.89) had
significantly higher odds of IADL difficulties, compared with the
very affluent group. Lifestyle factors, such as alcohol consump-
tion, smoking status, and BMI, were not significantly associated
with IADL difficulties in the adjusted model.

4 | Discussion

This study provides critical insights into the relationship
between chronic NCDs multimorbidity and functional disability
among older adults in Ireland, with a specific focus on limita-
tions in ADL and IADL. The findings underscore the substan-
tial burden that multimorbidity imposes on functional health,

reinforcing the need for integrated, person-centered care strat-
egies in aging populations. The results clearly demonstrate that
older adults with multimorbidity are significantly more likely to
experience both ADL and IADL limitations compared with
those with a single chronic condition. This aligns with inter-
national literature, which consistently identifies multimorbidity
as a key driver of functional decline [34, 35]. The adjusted
logistic regression models revealed that individuals with two or
more chronic conditions had more than twice the odds of re-
porting difficulties in both ADL, even after controlling for so-
ciodemographic and lifestyle factors. The findings align with
previous studies showing that multimorbidity is associated with
approximately twofold higher odds of ADL disability after
adjustment for confounders, with evidence of a dose-response
relationship as the number of chronic conditions increases
[35-39]. These findings highlight the cumulative and com-
pounding effects of multiple chronic illnesses on physical and
cognitive functioning.

Further analysis of individual chronic conditions suggests that
the association between multimorbidity and disability is pri-
marily driven by specific disease groups rather than the mere
accumulation of conditions (Table S1). Neurological conditions,
particularly stroke, showed the strongest association with both
ADL (AOR =4.87; 95% CI: 2.24, 10.59) and IADL (AOR = 4.99;
95% CI. 2.18, 11.45) limitations. Musculoskeletal conditions,
including arthrosis (ADL, AOR=3.01; IADL, AOR =2.96),
lower back disorders (ADL, AOR =2.58; IADL, AOR = 3.38),
and neck disorders (ADL, AOR =2.56; IADL, AOR =2.87),
were also consistently associated with increased odds of dis-
ability, highlighting the importance of mobility-related impair-
ments. Cardiometabolic conditions such as coronary heart
disease (ADL, AOR =1.98; IADL, AOR =3.92) and diabetes
(ADL, AOR =1.97; IADL, AOR =1.99) demonstrated moderate
associations, particularly with IADL, suggesting a greater
impact on more complex functional tasks. Respiratory condi-
tions, especially bronchitis, were also strongly associated with
both ADL (AOR =3.13) and IADL (AOR =3.41). In addition,
conditions such as kidney problems (ADL, AOR =4.24; IADL,
AOR=5.13) and urinary incontinence (ADL, AOR =4.27;
IADL, AOR=2.97) exhibited strong associations, likely
reflecting more advanced disease burden and frailty. In con-
trast, conditions such as allergy (ADL, AOR =1.86; IADL,
AOR=1.06) and hypertension (ADL, AOR=1.21; IADL,
AOR =1.52) showed weaker or nonsignificant associations.
These findings indicate that the observed relationship between
multimorbidity and disability is largely driven by a subset of
high-impact conditions, particularly neurological and muscu-
loskeletal disorders (Table S1). Several studies on multi-
morbidity patterns have identified musculoskeletal and mental-
degenerative (neurological) clusters as key contributors to
functional impairment, with these patterns showing significant
associations with both basic and instrumental disability out-
comes [7, 40, 41].

Interestingly, the prevalence of IADL limitations (39%) was
notably higher than that of ADL limitations (12.4%), suggesting
that impairments in more complex, cognitively demanding
tasks may emerge earlier in the trajectory of functional decline.
This supports the conceptual framework that IADL often serve
as early indicators of deteriorating independence. The higher
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TABLE 4 | Results of the logistic regression model assessing the effect of multimorbidity on ADL difficulties, IHS 2019.

Model 1 Model 2

Characteristic OR 95% CI p value AOR 95% CI p value
Multimorbidity

Single morbidity®

2 or more morbidities 2.99 2.19, 4.11 <0.001 2.59 1.86, 3.62 <0.001
Depression

No®

Yes 2.75 1.52, 4.98 < 0.001
Age

65-69 years®

70-74 years 1.09 0.66, 1.78 0.757

75-79 years 1.49 0.89, 2.49 0.129

> 80 years 4.33 2.76, 6.81 <0.001
Sex

Male®

Female 1.22 0.87, 1.71 0.258
Region

Border®

Dublin 1.31 0.71, 2.41 0.387

Mid-East 1.09 0.55, 2.19 0.798

Midland 1.29 0.57, 2.92 0.546

Mid-West 1.39 0.71, 2.69 0.333

South-East 1.08 0.53, 2.20 0.835

South-West 1.33 0.64, 2.42 0.513

West 0.57 0.26, 1.25 0.161
Deprivation index

Very affluent® 0.92 0.46, 1.84 0.815

Affluent 1.32 0.67, 2.57 0.423

Average 1.43 0.75, 2.73 0.281

Disadvantaged 1.60 0.88, 2.91 0.124

Very disadvantaged
Alcohol consumption

Low®

Medium 0.56 0.36, 0.87 0.009

High 0.64 0.32, 1.25 0.189
Smoking

Daily®

Occasionally 0.73 0.17, 3.09 0.673

Never 0.79 0.47, 1.34 0.382
BMI

Underweight®

Normal 0.31 0.12, 0.85 0.022

Overweight/obese 0.27 0.10, 0.73 0.010

Log likelihood —538.427 —481.614

Abbreviations: ADL, activity in daily living; AOR, adjusted odds ratio; BMI, body mass index; CI, confidence interval; IHS, Irish Health Survey; OR, odds ratio; ®, reference
category.
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TABLE 5 | Results of the logistic regression model assessing the effect of multimorbidity on IADL difficulties, IHS 2019.

Model 1 Model 2

Characteristic OR 95% CI p value AOR 95% CI p value
Multimorbidity

Single morbidity®

2 or more morbidities 2.67 2.12, 3.36 <0.001 2.63 2.05, 3.39 <0.001
Depression

No®

Yes 2.11 1.20, 3.70 0.010
Age

65-69 years®

70-74 years 1.54 1.12, 2.12 0.008

75-79 years 2.17 1.53, 3.10 < 0.001

> 80 years 6.45 4.41, 9.44 <0.001
Sex

Male®

Female 1.49 1.16, 1.93 0.002
Region

Border®

Dublin 0.94 0.59, 1.52 0.810

Mid-East 0.52 0.30, 0.90 0.020

Midland 1.19 0.63, 2.25 0.590

Mid-West 0.90 0.53, 1.53 0.698

South-East 0.64 0.36, 1.12 0.115

South-West 1.01 0.60, 1.67 0.983

West 0.55 0.32, 0.96 0.035
Deprivation index

Very affluent®

Affluent 0.76 0.47, 1.24 0.279

Average 1.81 1.11, 2.95 0.017

Disadvantaged 1.84 1.15, 2.92 0.010

Very disadvantaged 1.87 1.21, 2.89 0.005
Alcohol consumption

Low®

Medium 0.78 0.58, 1.04 0.095

High 0.73 0.45, 1.18 0.199
Smoking

Daily®

Occasionally 1.23 0.42, 3.58 0.710

Never 0.75 0.50, 1.13 0.170
BMI

Underweight®

Normal 0.69 0.26, 1.83 0.454

Overweight/obese 0.71 0.27, 1.88 0.495

Log likelihood —832.00005 —736.75749

Abbreviations: AOR, adjusted odds ratio; BMI, body mass index; CI, confidence interval; IHS, Irish Health Survey; IADL, instrumental activity in daily living; OR, odds
ratio; ®, reference category.
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sensitivity of IADL to multimorbidity may reflect the broader
range of skills required, such as executive functioning, plan-
ning, and social engagement, which are more susceptible to
disruption by chronic disease and mental health conditions.

Depression emerged as a strong and independent predictor of
both ADL and IADL difficulties. Participants with depressive
symptoms had significantly higher odds of functional impair-
ment, echoing previous research that links depression with
reduced motivation, energy, and cognitive capacity [42]. This
result highlights the critical need for integrating mental health
screening and support into chronic disease management for
older adults.

Age was another robust determinant of disability. Functional
limitations increased markedly with advancing age, particularly
among those aged 80 years and above. The odds of ADL and IADL
difficulties were nearly nine times higher in the oldest age group
compared with those aged 65-69 years. This age gradient reflects
the natural progression of physiological decline, compounded by
the gradual build-up of chronic illnesses over time [43, 44].

Gender differences were evident, with women more likely to
report IADL difficulties than men, even after adjustment. This
may reflect gendered patterns in health-seeking behavior, car-
egiving roles, or differential exposure to social determinants of
health. Crimmins et al [45] emphasize that women's longer life
expectancy and greater exposure to economic insecurity and
social isolation contribute to these disparities.

Regional disparities were modest but notable; for instance, re-
sidents of the Mid-East and West regions had significantly
lower odds of IADL difficulties compared with those in the
border region. These variations may be influenced by differ-
ences in healthcare access, social support networks, or en-
vironmental factors. Krasniuk and Crizzle [46] highlight that
rural and economically disadvantaged areas often lack adequate
infrastructure and services, exacerbating functional decline.

Socioeconomic status, as measured by the deprivation index,
showed a complex relationship with functional outcomes.
Although disadvantaged individuals had higher crude rates of
disability, the adjusted models revealed that both very affluent
and very disadvantaged groups had lower odds of IADL diffi-
culties compared with the disadvantaged reference group. This
U-shaped pattern may reflect differing mechanisms of resilience
and vulnerability across the socioeconomic spectrum, war-
ranting further qualitative exploration [46, 47].

Moderate alcohol consumption was associated with reduced
odds of ADL difficulties, a finding consistent with some studies
suggesting a protective effect of light-to-moderate drinking on
health outcomes in older adults [48]. This suggests that mod-
erate alcohol use may be linked to better cognitive and physical
functioning due to its association with social engagement.
However, this association should be interpreted cautiously, as it
may reflect residual confounding by overall health status. In
contrast, smoking and obesity were not significantly associated
with functional limitations in the adjusted models, suggesting
that their effects may be mediated through chronic disease
pathways already captured by the multimorbidity variable. Ng

et al. [49] support this finding, noting that lifestyle risk factors
often exert their influence indirectly through chronic disease
development.

These results carry meaningful insights for shaping health
policies and how healthcare services are planned and delivered
in Ireland. With the growing number of older adults and the
increasing occurrence of multiple chronic conditions, there is
an urgent need to shift from disease-specific models of care to
holistic approaches that prioritize functional ability and quality
of life. The Sldintecare initiative, with its emphasis on inte-
grated care and aging in place, provides a timely framework for
implementing such changes. However, effective implementa-
tion will require robust data systems, workforce training, and
community-based support tailored to the needs of older adults
with complex health profiles.

Moreover, the strong association between depression and
functional disability highlights the need for routine mental
health screening and intervention in primary care settings.
Addressing modifiable risk factors such as social isolation,
physical inactivity, and poor nutrition could also help delay or
prevent the onset of disability.

4.1 | Limitations

It is important to recognize certain limitations in this research.
One key constraint is the use of a cross-sectional approach,
which limits the ability to establish cause-and-effect relation-
ships. Although associations between multimorbidity and
functional limitations were identified, the temporal sequence of
these relationships remains unclear. It is possible that func-
tional decline may also play a role in triggering or aggravating
long-term health issues, suggesting a bidirectional relationship
that cannot be fully captured in a single time-point analysis.

Another limitation lies in the dependence on participants' self-
reported information, which may be affected by memory inac-
curacies or biased recollections. Participants may underreport
or overreport their health conditions or functional difficulties
due to memory limitations, social desirability, or differing
interpretations of survey questions. This could affect the accu-
racy of both the exposure (multimorbidity) and outcome (ADL/
IADL limitations) measures.

Additionally, the operationalization of multimorbidity as a
simple count of chronic conditions does not account for the
severity, duration, or specific combinations of illnesses, which
may have varying impacts on functional status. Some condi-
tions may exert a disproportionate influence on disability, and
interactions between diseases could amplify or mitigate their
effects, factors not fully explored in this analysis.

Finally, although the IHS provides a nationally representative
sample, the exclusion of institutionalized older adults, such as
those in nursing homes or long-term care facilities, may lead to
an underestimation of the true prevalence of functional dis-
ability in the broader older population. These individuals are
likely to have higher levels of multimorbidity and more severe
functional impairments.
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5 | Conclusion

This study adds meaningful insights to the expanding body of
evidence on how multimorbidity affects functional health in
older adults, offering a nuanced and context-specific analysis
within the Irish setting. The findings confirm that multi-
morbidity significantly increases the risk of both ADL and IADL
limitations, with depression and advanced age further com-
pounding this risk. Gender, region, and socioeconomic status
also play important roles in shaping functional outcomes. The
relationship between multimorbidity and functional disability
appears to be primarily driven by a subset of high-impact con-
ditions, notably neurological and musculoskeletal disorders.
This pattern suggests that interventions targeting neurological
and musculoskeletal conditions may yield the greatest benefit
in reducing functional disability among older adults with
multimorbidity.

By distinguishing between ADL and IADL impairments and
identifying key predictors, this research provides actionable
insights for clinicians, policymakers, and public health practi-
tioners. Interventions aimed at preserving functional indepen-
dence must address not only the medical management of
chronic diseases but also the broader social and psychological
determinants of health. As Ireland prepares for a demographic
shift toward an older population, such evidence-based strategies
will be essential to ensure that aging is not only longer but also
healthier and more dignified. Future research should explore
the longitudinal effects of multimorbidity on disability pro-
gression, particularly in socioeconomically disadvantaged pop-
ulations. Incorporating qualitative approaches could also yield
richer contextual understanding.
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