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Abstract
Ghana’s older population is projected to increase in coming decades and as a result will
see increasing care needs. Understanding the functional difficulties older adults experi-
ence, and the associated factors, will help identify relevant intervention to assist older adults
in meeting their care needs. This study aimed to analyse the prevalence of functional diffi-
culties among older adults in Ghana, and examine how the World Health Organization
International Classification of Functioning, Disability and Health (WHO-ICF) conceptual
framework can relate to toileting difficulty to understand the factors that increase older
adults’ care needs. Data were for 5,096 adults aged ⩾50 years from the WHO Study on glo-
bal AGEing and adult health (SAGE) Ghana Wave 1. Difficulties were assessed using self-
reported difficulty on 22 functional items, including toileting. Multivariate logistic regression
tested associations between toileting and other factors as related to the WHO-ICF concep-
tual framework. Older adults reported climbing one flight of stairs without resting as a com-
mon functional difficulty. Difficulty eating was the item least identified. Toileting difficulty
was ranked second among five total activities of daily living difficulties. Age, marital status,
self-reported health, memory, bodily pain, short- and far-distance vision, obesity, stroke,
chronic lung disease, trust at individual and neighbourhood level, toilet facility type, socia-
lising with co-workers, and public and religious meeting attendance were statistically signifi-
cantly associated with toileting difficulty in the final parsimonious model. Post-hoc analysis
testing interaction revealed that interaction existed between female sex and never married
marital status ( p = 0.04), and obesity and widowed marital status ( p = 0.01), with toileting
as the outcome. A significant level of functional difficulty existed among Ghanaian older
adults in this sample. Toileting difficulty was associated with factors across different com-
ponents in the WHO-ICF, emphasising functional, social and environmental factors related
to this fundamental human activity.
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Introduction
The older population in Ghana is growing rapidly in number, due to decreasing
birth rates and delayed mortality (Biritwum et al., 2013a). Ghana’s birth rates
have steadily decreased from 6.7 births per woman in 1960 to 4.2 in 2015 with a
further decline to 2.7 births predicted by 2050 (United Nations, 2017). The pro-
jected reduction will be higher than the anticipated decline in birth rates in high-
income countries (Orji et al., 2017). Life expectancy at birth of 46.9 (1960) was 63.7
in 2020 with a further increase to approximately 70 years by 2050 and 76.2 by 2100
(United Nations Department of Economic and Social Affairs, Population Division,
2019). Ghana’s older population (defined here as people aged 60 years or older)
(Ghana Statistical Service, 2013) increased from 273,400 (4.1%) to 1.69 million
(5.5%) in the 60 years between 1960 and 2020. The pace of ageing is set to increase
dramatically, with the percentage of older adults projected to reach 9.8 per cent by
2050 (United Nations, 2017). A key policy issue is whether Ghana is ready to har-
ness the opportunities, such as taking leadership roles in business and communi-
ties, that arise from population ageing and leverage the benefits of a
demographic dividend (Darkwa, 2000; Butler et al., 2008; Ocansey et al., 2013;
Bloom and Luca, 2016).

One of the challenges associated with population ageing is the increased need for
care and whether policy and programmes adequately address these needs (Debpuur
et al., 2010; Awuviry-Newton et al., 2020a, 2020b, 2020c; Nkansah et al., 2021). To
develop policies and programmes that are suitable for an ageing population, we
must first seek to understand older adults’ care needs in terms of their functional
difficulties. Many cross-sectional studies have examined functional difficulties
among older adults, particularly in higher-income countries. However, there has
been less research into functional difficulties among older adults in low- and
middle-income countries (LMIC), and very little research into functional difficul-
ties among older adults in Africa (United Nations Department of Economic and
Social Affairs, Population Division, 2015). The WHO Study on global AGEing
and adult health (SAGE) project was designed to address this lack of information
on ageing in LMIC (Kowal et al., 2012). One analysis from this study compared
functional difficulty scores across the six SAGE countries (Ghana, Mexico, South
Africa, Russian Federation, India and China) (Biritwum et al., 2016). Across all
countries, functional difficulty scores were higher for women and increased with
age. Age-specific scores were lowest in China, indicating less difficulty among
older adults in this setting, and highest in India, with South Africa and Ghana hav-
ing the next highest scores. Very few people in Ghana (less than 10%) had no func-
tional difficulty across items assessing cognition, mobility, self-care, getting along,
life activities and participation in society (Biritwum et al., 2016). While SAGE Wave
1 results indicated that there are high levels of functional difficulty among older
adults in Ghana, societal and services response to this need may require a more
detailed unpacking of the nature of this difficulty, the functional dynamics, and
understand the needs for specific forms of assistance and care.
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Among the functional difficulties that older adults may experience, available
research indicates that toileting difficulty can be most problematic (Yeung et al.,
2019). Toileting difficulty has the potential to increase the requirement for assist-
ance, can lead to loss of independence, and can create care-giving and cost-related
burdens (Schulz et al., 1987; Jones, 2009; Yeung et al., 2019). In Ghana, toileting
difficulty has been reported as a dominant factor necessitating the care needs of
older adults. According to Van der Geest (2002), older adults feel comfortable
when they find it easy to access the toilet facilities and to ease themselves freely.
According to Katz et al. (1970), toileting refers to the bowel and bladder roles,
including moving to the ‘toilet room’ or facility, transferring on and off the toilet,
cleaning after completion and arranging clothes. This definition was adopted in this
current study, in that we assumed that older adults who perform the toileting activ-
ities generally undertake all activities specified by Katz et al. (1970).

In Ghana, most people depend upon public toilet facilities, located outside indi-
vidual homes, for easing themselves. High rates of poverty in most households
make it challenging to establish private toilet facilities (Katz et al., 1970;
Songsore and McGranahan, 1993; Osumanu, 2007). Those who cannot pay or can-
not walk to the public toilet use the bush or beach for their toilet place. For
instance, a study conducted on the inhabitants of Wa Municipal Assembly in
Ghana reports that 8.3 per cent of households in Wa have toilet facilities in their
homes, 44.5 per cent use public toilets and 37.2 per cent use open defecation
around river bodies (Wa Municipal Assembly, 2011). The nature of public toilets
is the squat and manhole type, and the use of pit latrines with palm branches pro-
viding partitions and privacy (Quansah, 2010), which requires additional energy
expenditure to move aside before toileting. These public squat and manhole
type/pit latrines are often a long distance from residents’ homes and are not cleaned
regularly (Van der Geest, 1998; Osumanu and Kosoe, 2013; Peprah et al., 2015).
The environmental and societal challenges associated with toileting in Ghana, com-
bined with the reported link to wellbeing, highlight the need to understand further
how toileting influences one’s function and thus overall health.

Globally, studies exist on associated factors of overall functional difficulties
rather than examining specific functional deficits (Yeung et al., 2019). Factors asso-
ciated with the overall functional difficulties are often personal, health and envir-
onmentally related (Yu et al., 2015; Biritwum et al., 2016; Silva et al., 2019).
Perhaps the limited amount of research on a single activity of daily living (ADL)
variable such as toileting may be attributed to bias in research funding, which
often demands an accumulative score of individual functioning (Morris et al.,
1999). Examining factors related to functional difficulty as a whole misses the
unique impact and size of the association on the specific functional difficulty,
and the unique needs of people with this difficulty. Accordingly, the development
of interventions to target older adults’ overall functional difficulty may also fail to
meet these unique needs. For instance, research indicates that the loss of individual
activities has a differing impact on the overall ADLs (Morris et al., 1999). The inter-
vention for older adults who have mobility issues may be different from older adults
having toileting difficulty. This difference is because factors related to these two
functional difficulties may vary in nature and impact. Moreover, older adults
have dignity, and the right to social justice and health care. Therefore, a study
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that examines associated factors of specific functional difficulty, in this case, toilet-
ing difficulty, is relevant to uncover factors that might influence interventions to
meet the unique care needs of older adults experiencing toileting difficulty.

In one of the few studies to explore factors associated with toileting difficulty
among older adults living in a residential aged care facility (Talley et al., 2014), fac-
tors include reporting poor health, increased number of physical impairments, vis-
ual and hearing impairments, and needing assistance with bathing, dressing and
transferring (Talley et al., 2014). In a longitudinal study, Grimsland et al. (2019)
found dementia to be significantly associated with toileting difficulty. Some studies
have suggested that health factors, including depression, stroke and heart failure
(Hunskaar et al., 2000; DuBeau et al., 2010), as well as environmental factors, includ-
ing residence type and accessibility of bathrooms (Talley et al., 2014), may be signifi-
cantly associated with toileting difficulty. None of this research was conducted in an
African context, and no previous study has employed a broader framework like the
World Health Organization International Classification of Functioning, Disability
and Health (WHO-ICF) to evaluate the explanatory factors of toileting difficulty,
which is the most predictive of dependence among older adults.

The WHO-ICF offers a universal framework that can be used to describe and
understand a person’s health in terms of function and disability (McGrath et al.,
2015). Function, as defined by the WHO-ICF, relates to all body functions, activ-
ities and participation, while disability encompasses impairments, activity limita-
tions and participation restrictions (WHO, 2002). The WHO-ICF acknowledges
the interaction between body structures and function and environmental factors
(including social relationships) (McGrath et al., 2015). This framework is also con-
sistent with the WHO (2015) framework for healthy ageing, which considers the
dynamic interaction between the intrinsic capacity of the individual (all their phys-
ical and mental attributes) and the influence of physical and social environments
that enable or limit their ability to achieve the goals they value. The care needs
of older adults, with toileting difficulty, cannot be adequately understood without
considering the circumstances in which older adults live, work and age, and the sys-
tems put in place to deal with the difficulty older adults experience.

Toileting difficulty, in this current study, is considered as an activity limitation
within the WHO-ICF framework and is expected to be influenced by one’s health
condition, body function and structure, participation, and personal and environ-
mental factors. The present study will examine toileting difficulty in the context
of the components of the WHO-ICF. Understanding the relationship between toi-
leting and the WHO-ICF will assist in determining better assessment of older
adults’ needs, providing a comprehensive assessment of specific deficits and, poten-
tially, utilising toileting difficulties as a flag for further assessment and intervention.
In this study, we hypothesise that the higher the needs across the components of the
WHO-ICF, the higher the toileting difficulty older adults will experience.

Method
Study sampling

SAGE Wave 1 was nationally representative surveys conducted in Ghana and five
other countries (China, India, Mexico, Russian Federation and South Africa)
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between 2007 and 2010. The goals of SAGE included strengthening, gathering, pro-
cessing and managing data on older adults and responding to identified needs
through policy, planning and research (Biritwum et al., 2013b). Out of the total
sample size of 5,571 participants aged 18 years and older in the cohort, this analysis
reported on 5,096 participants aged 50 years and over who provided answers to
items on toileting difficulty and other functional activities. The sampling proce-
dures, as well as the methodology employed in SAGE Wave 1, has been detailed
elsewhere (Kowal et al., 2012). For this analysis, the SAGE household dataset was
merged with the individual dataset to include some physical environmental factors
that might influence toileting difficulty in the analysis. This data linkage was pos-
sible because individual participants in each household were selected to answer the
household questionnaire (Biritwum et al., 2013b).

Functional difficulties

The difficulty in functioning was assessed using 22 items across ADLs, instrumental
ADLs (IADLs), abilities, cognition and mobility using ordinal response categories
(none, mild, moderate, severe, extreme) (Kowal et al., 2012). The prevalence of dif-
ficulty with functional ability items is presented by sex. The prevalence of the five
ADL items (transferring, toileting, bathing, dressing, eating) from the 22 function-
ing items were presented separately to better target the relationship of toileting to
other ADLs.

Dependent variable: toileting difficulty

Included among the functioning assessment questions was: ‘In the last 30 days, how
much difficulty did you have with getting to and using the toilet due to health pro-
blems, injuries, mental or emotional problems?’ For this analysis, the response cat-
egories ‘mild’, ‘moderate’, ‘severe’ and ‘extreme’ were classified as ‘with difficulty’
and none was classified as ‘without difficulty’. This categorisation was selected to
determine those who experience any difficulty with toileting rather than the degree
of difficulty. ‘Without difficulty’ was assigned ‘0’, whereas ‘with difficulty’ was
assigned ‘1’ for multivariate logistic regression.

Independent variables

Independent variables were selected to match concepts in the WHO-ICF, which
may relate to toileting difficulty (see Figure 1).

Personal factors (PF)

PF are contextual factors that are intrinsic to the individual and may relate to an
individual’s functioning (WHO, 2001). Examples of the PF measured by SAGE
Wave 1 include age, education level, gender, marital status and location of resi-
dence. Marital status was initially measured using a six-response category (never
married, married, co-habiting, separated, divorced, widowed). For the analysis,
these responses were measured with a four-response category: ‘never married’,
‘married/co-habiting’, ‘separated/divorced’ and ‘widowed’.
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Body function and structures (BFS)

BFS refers to function-level body physiology that affects an individual’s quality of
life (WHO, 2002). Participants were asked to rate their subjective health status,
assessed level of bodily pain, cognition and vision impairments. For each variable,
participants were asked to rate how much difficulty they experienced in the previ-
ous 30 days using a five-response category (none, mild, moderate, severe, extreme).
For each of these variables, the response of ‘none’ was categorised as ‘without dif-
ficulty’, and ‘mild’, ‘moderate’, ‘severe’ and ‘extreme’ as ‘with difficulty’. Moreover,
Body Mass Index (BMI) was also calculated using weight divided by height squared
with the response category including underweight (<18.5 kg/m2), normal weight
(18.5–24.9 kg/m2), overweight (25.0–29.9 kg/m2) and obese (⩾30.0 kg/m2).

Health conditions (HC)

According to the WHO-ICF framework, HC refers to any disease, disorders or
injuries that affect the functioning and health of a person (WHO, 2002).
Information about the presence of HC was based on responses to the questions:
‘Have you ever been diagnosed with or told you have…?’ for arthritis, stroke,

Figure 1. Variables used to study difficulty with toileting among older adults in Ghana in relation to
WHO-ICF framework.
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angina, diabetes, chronic lung disease/asthma, depression, hypertension, cataracts,
oral health and/or injuries.

Environmental factors (EF)

EF refers to the physical, social and attitudinal setting in which older adults in
Ghana undertake life activities (WHO, 2002). Physical environmental factors
such as toilet facility type were included in this analysis. The question ‘What
type of toilet facility do members of your household, including you, use?’ initially
had 12 responses. However, the responses were categorised as 1 = ‘toilet facility
inside the home’ (piped sewer system, septic tank, pit latrine, flush to other loca-
tion, flush to unknown place), 2 = ‘toilet facility outside the home’ (ventilated
improved pit latrine, pit latrine with slab, pit latrine without a slab, composting toi-
let, bucket latrine, hanging toilet) and 3 = ‘no facility or bush or field’.

Moreover, participants were asked about their level of trust for others, their
neighbourhood, and the level of security from crime and violence at home. With
the trust for others, the question was: ‘Do you think you have someone you can
trust?’ This question was asked on a dichotomous response scale, ‘yes’ or ‘no’.
Concerning the trust for the neighbourhood, among the questions asked was
‘First think about people in your neighbourhood/others, would you say that you
can trust them?’ These questions were measured with a five-response category
(to a great extent, to a very great extent, neither great nor small extent, to a
small extent, to a very small extent). These responses were categorised as ‘great
extent’ for ‘to a great extent’ and ‘to a very great extent’, whereas ‘small extent’
was for ‘neither great nor small extent’, ‘to a small extent’ and ‘to a very small extent’.
Concerning the safety of participants at home, they were asked: ‘In general, how safe
from crime and violence do you feel when you are alone at home?’ This question was
measured with a five-response category (completely safe, very safe, moderately safe,
slightly safe, not safe all). The response was categorised as ‘safe’ (completely safe,
very safe) and ‘not safe’ (moderately safe, slightly safe, not safe at all).

Participation

Participation refers to a level of engagement in everyday life (WHO, 2002). SAGE
Ghana Wave 1 explored older Ghanaians’ involvement in community activities,
including working with people in the neighbourhood, socialising with co-workers
outside work, religious meeting attendance, attending social meetings or programmes,
and visiting friends or relatives. For each of these variables, participants were asked
how often in the last 12 months they engaged the activities with a five-response cat-
egory (never, once or twice per year, once or twice per month, once or twice per week,
daily). For each variable, the responses were categorised as ‘no’ (never) and ‘yes’ (once
or twice per year, once or twice per month, once or twice per week, daily).

Data analysis

All analysis was facilitated by Stata software (version 15). Descriptive statistics (per-
centages and frequency) were used to present the prevalence of ADLs and IADLs.
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Chi-square tests (categorical) and t-tests (continuous) were used to determine the
significant differences between those with and without toileting difficulty on each of
the independent variables. Bivariate and multivariable logistic regression was per-
formed to estimate the crude and adjusted odds ratios (AOR) and 95 per cent con-
fidence intervals for the associations between each WHO-ICF component
(independent variables) and toileting difficulty (dependent variable). All variables
that were at p < 0.05 on the bivariate analyses were included in the multivariable
logistics regression model. Models were built using a backwards stepwise
approach for each WHO-ICF domain. The significant variables for each area
were then included in nested multivariate models (Models 1–5) with Model 5
including all significant variables from Models 1, 2, 3 and 4. Post-hoc analysis
to test for an interaction between gender, marital status and toileting difficulty
was also conducted.

Ethical consideration

Ethical approval for this analysis was obtained from the WHO Ethical Research
Committee and University of Newcastle, New South Wales, Australia in keeping
with the Declaration of Helsinki.

Results
Demographic characteristics of participants

Table 1 presents the demographic characteristics of the participants. Most partici-
pants were men (53.5%) and the mean age was 60 years. Most participants had no
formal education (48.3%), were living in rural areas (59.0%) and were married or
co-habiting (59.9%).

Prevalence of ‘difficulty’ in ADL and IADL items

The most common functional difficulties involved IADLs, including climbing stairs,
standing for long periods, carrying things and walking a long distance. For each func-
tional activity, difficulties were higher among women than men with the exception of
eating, where men experienced more difficulty than women. The prevalence of ADL
difficulties in terms of rank was (1) transferring (standing up from sitting down, and
getting up from lying down); (2) toileting, (3) bathing or washing, (4) dressing and
(5) eating. Toileting difficulty was ranked 16 out of the 22 functional items analysed,
ahead of moving around inside the home, getting out of the home, extending arms
above the shoulder, bathing or washing whole body, getting dressed and eating.
Toileting difficulty was ranked second in terms of reported difficulty among five
ADL items. Prevalence of difficulty in functional items is presented in Table 2.

Bivariate analysis of toileting difficulty across WHO-ICF components

Results of the univariate analysis in terms of toileting difficulty and variables
according to each of the WHO-ICF components are presented in the tables in
the online supplementary material.
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Modelling toileting difficulty according to the WHO-ICF framework

Multivariable regression results for PF are shown in Table 3 (Model 1). After
adjusting for other significant PF, the odds of toileting difficulty in females was
1.20 ( p < 0.01) times the odds of difficulty in males. Besides, for every one-year
increase in age, the odds of toileting difficulty increased by 4 per cent ( p < 0.01).
In terms of education, the odds of toileting difficulty in those who had completed
at most primary education was 0.24 ( p < 0.01), those who had completed senior
high was 0.27 ( p < 0.01) and those who had completed atleast a university educa-
tion was 0.49 (p < 0.01) less the odds of difficulty in those who had not had any
formal education. Although the location of residence was significant in the bivariate
analyses, this factor became statistically not significant after adjusting for all other
PF. For marital status, the odds of toileting difficulty in the never married was 2.56
( p < 0.001), the separated or divorced was 1.18 ( p > 0.05), and the widowed was
1.30 ( p < 0.01) times the odds of toileting difficulty in the married and co-habiting.

In Model 2, all PF that remained significant in Model 1 were included with all
significant BFS items to determine their effect on toileting difficulty among older
adults. After adjusting for PF and BFS items, gender was not statistically signifi-
cantly associated with toileting difficulty.

All other PF remained significant. The odds of toileting difficulty in older adults
who reported bad health was 1.70 ( p < 0.001) times the odds of difficulty in those

Table 1. Demographic characteristics of participants

Characteristics N (%)

Sex:

Male 2,727 (53.5)

Female 2,369 (46.5)

Education:

No education 2,461 (48.3)

At most primary completed 1,214 (24.0)

Senior high completed 1,214 (24.0)

University degree and above 178 (3.51)

Location of residence:

Urban 2,087 (41.0)

Rural 3,009 (59.0)

Marital status:

Never married 142 (2.82)

Married/co-habiting 3,018 (59.9)

Separated/divorced 664 (13.2)

Widowed 1,219 (24.2)

Mean age (standard deviation) 60.1 (14.1)
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Table 2. Prevalence of functional difficulties

ADL/IADL items Men Women All

Rank
(all

items)

Rank
(ADL
only)

Frequencies (%)

Climbing one flight of stairs
without resting

1,427 (53.0) 1,585 (68.4) 3,012 (60.0) 1

Standing for long periods 1,426 (52.4) 1,629 (68.8) 3,055 (60.1) 2

Carrying things 1,464 (54.4) 1,484 (63.7) 2,948 (58.7) 3

Walking a long distance such
as a kilometre

1,341 (49.4) 1,524 (64.8) 2,865 (56.5) 4

Sitting for long periods 1,362 (50.0) 1,439 (60.6) 2,801(54.9) 5

Standing up from sitting down 1,271 (46.7) 1,442 (60.8) 2,713 (53.2) 6 1

Stooping, kneeling or
crouching

1,181 (43.4) 1,389 (58.7) 2,570 (50.5) 7

Your day-to-day work 1,143 (42.2) 1,179 (50.1) 2,322 (45.9) 8

Taking care of your household
responsibilities

1,036 (36.0) 1, 259 (52.9) 2,295 (44.9) 9

Joining in community
activities

1,028 (38.1) 1,203 (51.5) 2,231 (44.3) 10

Walking 100 metres 893 (32.8) 1,058 (44.6) 1,951 (38.3) 11

Concentrating on doing
something for 10 minutes

870 (32.0) 1,042 (44.0) 1,912 (37.6) 12

Getting up from lying down 793 (29.1) 950 (40.1) 1,743 (34.2) 13

Getting where you want to go,
using private or public
transport if needed

706 (25.9) 852 (35.8) 1,558 (30.5) 14

Picking up things with your
fingers

660 (24.2) 725 (30.5) 1,385 (27.2) 15

Getting to and using the toilet 617 (22.6) 718 (30.2) 1,335 (26.2) 16 2

Getting out of your home 617 (22.6) 673 (28.3) 2,290 (25.3) 17

Extending your arms above
shoulder level

590 (21.7) 612 (25.8) 1,202 (23.6) 18

Moving around inside your
home

496 (18.2) 541 (22.8) 1,037 (20.3) 19

Bathing/washing your whole
body

439 (16.1) 457 (19.2) 896 (17.6) 20 3

Getting dressed 443 (16.2) 445 (18.7) 888 (17.4) 21 4

Eating (including cutting up
food)

363 (13.3) 334 (14.1) 697 (13.7) 22 5

Notes: ADL: activity of daily living. IADL: instrumental activity of daily living.
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Table 3. Modelling toileting difficulty according to the World Health Organization International Classification of Functioning, Disability and Health (WHO-ICF) framework

Variables based on ICF component
Crude odds ratio

(95% CI) Model 1: PF Model 2: PF + BFS
Model 3: PF + BFS

+ HC
Model 4: PF + BFS

+ HC + EF
Model 5: PF + BFS

+ HC + EF + P

Adjusted odds ratios (95% CI)

Personal factors (PF):

Female (versus male) 1.47 (1.29, 1.66)*** 1.20 (1.01, 1.42)** 0.92 (0.77, 1.11)

Age 1.05 (1.04, 1.06)*** 1.04 (1.04, 1.05)** 1.02 (1.01, 1.03)*** 1.02 (1.01, 1.02)*** 1.02 (1.02, 1.03)*** 1.02 (1.01, 1.03)***

Education:

No education 1 1 1 1 1 1

At most primary completed 0.51 (0.43, 0.60)*** 0.76 (0.63, 0.91)** 0.75 (0.62, 0.91)** 0.74 (0.61, 0.90)** 0.77 (0.62, 0.95)* 0.78 (0.63, 0.96)*

Senior high completed 0.44 (0.37, 0.52)*** 0.73 (0.60 0.89)** 0.90 (0.73, 1.11) 0.90 (0.73, 1.12) 1.01 (0.80, 1.26) 1.02 (0.81, 1.28)

University degree and above 0.32 (0.21, 0.50)*** 0.51 (0.33, 0.81)** 0.56 (0.35, 0.92)* 0.55 (0.33, 0.91)* 0.69 (0.41, 1.15) 0.77 (0.46, 1.30)

Location of residence: rural
(versus urban)

1.14 (1.01, 1.30)* 1.08 (0.93, 1.24)

Marital status:

Never married 1.31 (0.89, 1.94) 2.56 (1.67, 4.01)*** 2.76 (1.69, 4.51)*** 2.64 (1.60, 4.33)*** 2.54 (1.52, 4.27)*** 2.42 (1.43, 4.07)**

Married/co-habiting 1 1 1 1 1 1

Separated/divorced 1.46 (1.20, 1.77)*** 1.18 (0.95, 1.46) 1.23 (0.97, 1.55) 1.14 (0.91, 1.42) 1.12 (0.89, 1.40) 1.09 (0.86, 1.38)

Widowed 2.41 (2.08, 2.79)*** 1.30 (1.07, 1.57)** 1.28 (1.04, 1.57)* 1.22 (1.02, 1.45)* 1.16 (0.96, 1.39) 1.09 (0.90, 1.31)

Body function and structure (BFS):

Bad health (versus good) 4.03 (3.49, 4.65)*** 1.69 (1.43, 2.00)*** 1.67 (1.41, 1.97)*** 1.54 (1.29, 1.83)*** 1.46 (1.23, 1.75)***

Difficulty remembering things
(versus no difficulty)

6.71 (5.67, 7.94)*** 3.13 (2.58, 3.80)*** 3.13 (2.57, 3.80)*** 2.85 (2.33, 3.49)*** 2.70 (2.20, 3.31)***

(Continued )
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Table 3. (Continued.)

Variables based on ICF component
Crude odds ratio

(95% CI) Model 1: PF Model 2: PF + BFS
Model 3: PF + BFS

+ HC
Model 4: PF + BFS

+ HC + EF
Model 5: PF + BFS

+ HC + EF + P

Bodily pain (versus no pain) 14.1 (10.4, 19.1)*** 4.67 (3.32, 6.53)*** 4.78 (3.39, 6.74)*** 5.20 (3.64, 7.43)*** 5.51 (3.83, 7.92)***

Difficulty with vision from afar
(versus no difficulty)

4.72 (4.02, 5.55)*** 1.50 (1.20, 1.87)** 1.45 (1.16, 1.82)** 1.48 (1.17, 1.86)** 1.52 (1.20, 1.92)***

Vision at arm’s length (versus no
difficulty)

4.46 (3.82, 5.21)*** 2.08 (1.69, 2.56)*** 2.06 (1.67, 2.54)*** 2.14 (1.72, 2.65)*** 2.15 (1.73, 2.67)***

Body Mass Index (kg/m2):

Underweight 1.57 (1.32, 1.88)*** 1.19 (0.97, 1.45) 1.22 (0.99, 1.49) 1.18 (0.96, 1.46) 1.14 (0.92, 1.42)

Normal weight 1 1 1 1 1

Overweight 0.91 (0.76, 1.08) 1.14 (0.93, 1.40) 1.13 (0.92, 1.39) 1.17(0.94, 1.44) 1.19 (0.96, 1.47)

Obese 1.15 (0.94, 1.40) 1.38 (1.09, 1.75)** 1.33 (1.04, 1.70)* 1.36 (1.06, 1.76)* 1.33 (1.03, 1.73)*

Health conditions (HC):

Arthritis 1.86 (1.55, 2.23)*** 1.05 (0.85, 1.30)

Stroke 4.42 (3.04, 6.44)** 2.90 (1.84, 4.56)*** 2.84 (1.79, 4.52)*** 2.63 (1.63, 4.23)***

Angina 1.16 (0.81, 1.67)

Diabetes 1.50 (1.09, 2.06)* 0.96 (0.65, 1.41)

Chronic lung disease/asthma 3.83 (1.81, 8.12)*** 2.67 (1.06, 6.71)* 3.48 (1.37, 8.84)** 3.29 (1.29, 8.40)*

Depression 2.09 (1.29, 3.38)** 1.20 (0.69, 2.09)

Hypertension 1.39 (1.16, 1.67)*** 0.89 (0.71, 1.11)

Cataract 2.28 (1.74, 2.97)*** 1.26 (0.93, 1.72)

Oral health 1.81 (1.25, 2.60)** 0.96 (0.62, 1.46)

Injuries 1.54 (0.99, 2.39)
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Environmental factors (EF):

Someone you can trust or
confide: no (versus yes)

1.99 (1.72, 2.29)*** 1.92 (1.59, 2.32)*** 1.87 (1.54, 2.27)***

Neighbourhood trust level: small
extent (versus great extent)

1.81 (1.59, 2.05)*** 1.60 (1.35, 1.88)*** 1.56 (1.32, 1.84)***

Security at home from crime and
violence: not safe (versus safe)

1.05 (0.66, 1.67)

Toilet facility type:

Toilet facility inside home 0.71 (0.57, 0.87)** 0.66 (0.51, 0.86)** 0.68 (0.52, 0.88)**

Toilet facility outside home 1 1 1

No facilities (bush, field) 1.30 (1.12, 1.52)** 1.55 (1.28, 1.88)*** 1.53 (0.52, 0.87)***

Toilet facility shared: no (versus yes) 0.89 (0.74, 1.07)

Participation (P):

Public meeting attendance: no
(versus yes)

2.44 (2.15, 2.78)*** 1.25 (1.04, 1.51)*

Socialised with co-workers
outside work: no (versus yes)

1.84 (1.62, 2.08)*** 1.24 (1.03, 1.48)*

Neighbourhood participation
level: no (versus yes)

2.11 (1.86, 2.40)*** 0.94 (0.78, 1.15)

Religious meeting attendance:
no (versus yes)

1.98 (1.67, 2.35)*** 1.30 (1.01, 1.67)*

Visiting friends/relative:
no (versus yes)

2.02 (1.70, 2.39)*** 0.99 (0.77, 1.27)

Note: CI: confidence interval.
Significance levels: * p < 0.05, ** p < 0.01, *** p < 0.001.
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who reported their health as good, after adjusting for PF and other BFS factors. The
odds of toileting difficulty in older adults who have difficulty remembering things
was 3.09 ( p < 0.01) times the odds of difficulty in older adults who do not have dif-
ficulty with memory function. The odds of difficulty in older adults having bodily
pain was 4.68 ( p < 0.001) times the odds of difficulty in those who do not have bod-
ily pain. In terms of distant vision, the odds of toileting difficulty in older adults
having difficulty seeing from afar is 1.49 ( p < 0.01) times the odds of toileting dif-
ficulty in older adults who have no difficulty seeing from afar. After adjusting for PF
and other BFS, the toileting difficulty in older adults having difficulty with short-
distance vision is 2.07 ( p < 0.001) times the odds of difficulty in those who do not
have difficulty seeing. Moreover, the obese older adults were more likely to have toi-
leting difficulty compared to those with normal weight (AOR = 1.38, p < 0.01).

In Model 3, all items that remained significant in Model 2 were added to HC
variables that were significant during the bivariate analysis. After adjusting for
other PF, BFS and HC, there was minimal change in estimates for PF or factors
reflecting BFS.

Concerning the HC, older adults reporting having a stroke and chronic lung
disease were significantly more likely to report toileting difficulty after adjusting
for PF, BFS, and other HC. The odds of toileting difficulty in older adults having
a stroke was 2.92 ( p < 0.001) times those not having a stroke. Additionally, the
odds of toileting difficulty in those having chronic lung disease such as cancer
was 2.61 ( p < 0.05) times those not having it. All other HC (arthritis, angina,
diabetes, depression, hypertension, cataract and oral health problems) were no
longer significant at 0.05 after adjustment for PF, BFS and other HCs.

Model 4 included all significant variables under PF, BFS, HC, together with
EFs that were significant during the bivariate analysis. Concerning the EF, the odds
of toileting difficulty in those who do not have someone to confide in was 1.91
( p < 0.001) times the odds of toileting difficulty in those who have someone to
trust in. The odds of toileting difficulty in those who have limited neighbourhood
trust is 1.61 ( p < 0.001) times the odds of toileting difficulty in those who have
full neighbourhood trust. The odds of toileting difficulty in those who have a toilet-
ing facility inside the home was 0.31 less than, and the odds of toileting difficulty in
those who have no toilet facilities (bush and fields) was 1.54 ( p < 0.001) times more
than those with toileting facilities outside the home. The final model, Model 5,
included all PF, BFS, HC and EF variables that became significant in Model 4
together with all participation variables that were significant during the bivariate
analysis to understand how all the various components of the WHO-ICF influence
toileting difficulty in older adults, including their participation in social and
community activities.

Regarding the participation variables, the odds of toileting difficulty among
older adults who did not participate in public meetings was 1.26 (dependently sig-
nificant at p < 0.05) times the odds of toileting difficulty in those who did partici-
pate. The odds of toileting difficulty in those who did not socialise with co-workers
outside work was 1.24 (dependently significant at p < 0.05) times the odds of toilet-
ing difficulty in those who socialised with co-workers outside work. The odds of
toileting difficulty in those who did not attend religious meetings was 1.30 (depend-
ently significant at p < 0.05) times the odds of difficulty in those who attended. The
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neighbourhood participation level and visiting friends or relatives were not statis-
tically significantly related to toileting difficulty.

Post-hoc analysis to test interactions between gender, marital status and toileting
difficulty revealed that interaction existed between female and never married ( p =
0.04), implying that the relationship between female and never married appears to
be different from the relationship between males and never married. There was no
interaction between female and divorced/separated ( p = 0.17), and female and
widowed ( p = 0.31). Moreover, interaction existed between obese BMI and the
widowed marital status ( p = 0.01).

Discussion
Older adults included in this current study had a range of ADL and IADL difficul-
ties. In particular, toileting difficulty was identified to be multifactorial with per-
sonal, health, societal and environmental influences. To our knowledge, this is
the first study that has examined the prevalence of specific functional difficulties
and provides valuable information for health professionals and policy makers in
meeting the care needs of older adults. The discussion is structured under three
broad themes, including the prevalence of functional difficulties, factors relating
to toileting difficulty and the lessons learnt from the application of the
WHO-ICF framework.

Prevalence of functional difficulties

Overall, the majority of participants experienced difficulty in IADLs rather than in
ADLs, including climbing stairs, carrying things, walking a long distance and taking
care of household responsibilities. These findings enhance our understanding of the
disability Biritwum et al. (2016) reported that older adults in Ghana experience by
drawing attention to the nature of specific functional difficulty as experienced by
older adults. Findings from previous studies corroborate the finding that older
adults experience difficulties in IADLs compared to ADLs (Bowling et al., 2012;
Gontijo et al., 2016; Vaughan et al., 2016; Carmona-Torres et al., 2019).
Moreover, in this current study, the IADL climbing one flight of stairs without rest-
ing was the most prevalent functional difficulty (60.0%) contrary to difficulty in
performing severe household work (34%) found in a study conducted in by
Spain Carmona-Torres et al. (2019). The difference could be because of the eco-
nomic wealth existing between Ghana and Spain. Generally, IADLs are often
more complex in terms of cognitive and physical demands and are often where
older adults first start experiencing functional difficulties. The difficulties older
adults experience with IADLs may imply that physical environmental factors in
Ghana may not be supportive for older people to manage their functional difficul-
ties as highlighted by the WHO (2014). In the western world, due to the availability
of functional aids, these IADLs may be lost in the later periods of their life, or may
not be lost at all. Often, in westernised countries modern technologies such as lifts,
mobility aids and the use of forklifts are more accessible to older adults instead of
using their strength, and so difficulties in these functional activities are not as
prevalent as in developing country like Ghana. It is noted that in each of the
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IADLs, the prevalence of difficulty was higher in women compared to men. These
difficulties may result in reduced quality of life, enhance health-care expenditure,
elder abuse and eventually lead to a premature death (Chen and Sloan, 2015;
Wu et al., 2016; Kuo et al., 2017; Tareque et al., 2017; Carmona-Torres et al.,
2020), necessitating the need for a holistic intervention.

The prevalence of ADL difficulties in order of occurrence (transfers, toileting,
bathing, dressing and eating) identified in this current study are similar to the
previous findings of a study of Chinese older adults (Fong and Feng, 2018),
confirming that difficulties experienced in ADLs may be contextual. The finding
that prevalence of difficulty was higher in women compared to men except for
eating indicates the need for health and social interventions to help minimise or
manage the impact of these difficulties on functional abilities. The differential
experience of difficulty in ADLs among men and women found in this study
corroborates mainstream research findings that women generally report poor health
and experience high functional disability compared to men (Fried et al., 2004; Saito
et al., 2014; Stewart Williams et al., 2015; Biritwum et al., 2016). Looking at the
order of the ADL difficulties found in this study indicates that in the Ghanaian
context, activities that require upper-extremity strength such as toileting occurs
at the early stages of older adults’ lives. This finding is contrary to the hierarchical
loss of ADLs in westernised regions where they are lost at the later stages of older
adults’ lives (Dunlop et al., 1997; Fong and Feng, 2018), which could be explained
by the variation in levels of development determining the availability of functional
aids. Although toileting difficulty did not emerge as the highest prevalence
functional difficulty, it was important for further consideration because of its
association with loss of independence among older adults. Since the mainstream
research shows that older adults, including those in Ghana, can improve their
ADL and IADL functioning (Iwaya et al., 2017), interventions such as physical
exercise, use of aids or devices, and personal care should be available to them to
help older adults relearn the lost abilities.

More health professionals such as geriatricians and psychotherapists should be
trained about the needs of older adults to ensure early detection of any difficulties
with ADLs or IADLs to reduce the possibility of impairment. In Ghana, health pro-
fessionals specialising in the health and functional abilities of older adults are few
(WHO, 2014), drawing attention to the need for more trained health and social
professionals to support older adults at the onset of any disability.

Factors associated with toileting difficulty

Toileting difficulty was identified to be multifaceted, meaning that a holistic assess-
ment of toileting that incorporates societal and environmental influences is needed
to ensure an accurate reflection of older adult care needs. Research related to par-
ticipation restrictions also acknowledged the interrelatedness of functional difficul-
ties, again supporting the need for holistic assessment (Fairhall et al., 2011; Liu, 2017).

The finding that older adults who reported perceived bad health (a BFS factor)
are more likely to have toileting difficulty is consistent with the existing evidence
that self-reported health was significantly associated with functional difficulties
(Mun-San Kwan et al., 2011; Burke et al., 2012). Older adults who had bodily
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pain were more likely to have toileting difficulty. This adds to the finding that bod-
ily pain is significantly related to IADLs (Mun-San Kwan et al., 2011). Having bod-
ily pain may mean even having trouble standing, walking and sitting on the toilet to
free one’s bowel. Most toilet facilities in Ghana are of a squat and sit nature
(Osumanu and Kosoe, 2013), so older adults having bodily pain may have difficulty
freeing their bowels. Older adults having difficulty with memory were also more
likely to have toileting difficulty, supporting the finding that a significant associ-
ation exists between cognitive impairment and people with ADL difficulties (Paúl
et al., 2010). In this study, older adults with poor vision (both short and distant)
were more likely to have difficulty with toileting, supporting previous evidence
that a significant relationship exists between an older adult with visual impairment
and their ability to carry out ADLs (Gray et al., 2006). Having vision difficulty will
mean that older adults may need to be accompanied to the toilet, or it will take a
longer time for them to walk to the toilet themselves and even to undress and dress
afterwards.

The finding in this current study that environmental factors (both lack of trust
for others and neighbours) were strongly significantly associated with toileting dif-
ficulty support the existing evidence that older women with a higher level of mis-
trust for others had a higher onset of disability (Aida et al., 2013). In Ghana, where
most of the toilet facilities are situated outside the home (Peprah et al., 2015), trust
for individuals and neighbours are necessary for toileting to be completed. In this
study, both having a toilet facility inside the home and having no toilet facility were
significantly associated with toileting difficulty, indicating that intrinsic factors such
as advanced age and extrinsic factors such as a trust for others may together con-
tribute to the significant associations with toileting. Out of the nine health condi-
tions, stroke and chronic lung disease became significantly associated with toileting
difficulty, with stroke having stronger evidence of a relationship with toileting dif-
ficulty. The results support previous findings that stroke is associated with func-
tional difficulties among older adults (Siviero et al., 2016). This finding suggests
that health professionals should investigate potential difficulties with post-stroke
older people as they are likely to have difficulties with toileting and require inter-
vention. Older adults with chronic lung disease like asthma were more likely to
have toileting difficulty. Arthritis, angina, diabetes, depression, hypertension, cata-
ract and oral health were not significantly associated with toileting difficulty.
Although these chronic conditions were significant on the bivariate analysis,
their lack of significance may be due to their interaction with other factors like
body function and impairment.

The finding that older adults with advanced age were more likely to have toilet-
ing difficulty is similar to findings that age was significantly associated with loss of
ADL ability (Covinsky et al., 2003; Abellán et al., 2015). While SAGE Wave 1 data
sampled older adults from the community, Convinsky et al. (2003) sampled partici-
pants from the hospital. Yet, a similar result implies that the influence of advanced age
on toileting difficulty is not restricted to the home setting. Older adults who had only
completed primary school being more likely to have toileting difficulty is consistent
with previous studies (Abellán et al., 2015; Biritwum et al., 2016).

Moreover, never-married older Ghanaians were more likely to have toileting dif-
ficulty, supporting available evidence that a significant relationship exists between
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marital status and stability in mobility (Femia et al., 1997). The never-married older
adults may have limited social support; therefore, social welfare interventions
should favour the never-married older adults in Ghana because they are likely to
have toileting difficulty. Gender was not associated with toileting difficulty, contra-
dicting previous evidence that older adults with ADL difficulties are mostly women
(Abellán et al., 2015; Biritwum et al., 2016). The variation in the findings may not
be due to a cultural difference, but rather due to an interaction that gender had with
marital status in relation to toileting difficulty. In this regard, never married inter-
acted with being female, making the relationship between toileting difficulty and
sex insignificant in the current study.

As found in this study, older adults who do not attend public meetings, associate
with co-workers and attend religious meetings were more likely to have toileting dif-
ficulty, supporting the available evidence that a significant relationship exists between
social participation and functional disability (Aida et al., 2013). The social participa-
tions factors make sense in the Ghanaian context because older adults cherish par-
ticipation, including church gatherings and wedding ceremonies (Awuviry-Newton
et al., 2020b), and so when older adults do not satisfy their cherished life activities,
it may affect their overall health including their toileting difficulty. Given the decline
in the traditional extended family system in Ghana (Nukunya, 2003; Ofori-Dua,
2014; Awuviry-Newton et al., 2017), the emotional aspect of social support may be
unavailable, so when older adults fail to attend a social gathering, their emotional
wellbeing may be impaired, thereby affecting their toileting abilities. This finding
shows how participation is essential in determining the health of older adults.

The multifactorial nature of toileting difficulty among older adults requires
multi-disciplinary interventions, including health professionals, social workers,
researchers, policy makers and all stakeholders. For health professionals who
seek to enhance the toileting ability of post-stroke and poor memory patients,
this study offers relevant factors to investigate through assessment and intervention.
For social welfare professionals such as social workers who seek to improve the
social health of older adults, this study offers an insight into crucial variables
such as environmental and participation factors worthy of inquiry and intervention.
The strength of this study comes from the use of model predictors of toileting dif-
ficulty using the WHO-ICF framework, making it pioneering research to employ all
its components to study the effect on toileting difficulty. It is noted that when
matching the variables selected from the SAGE individual questionnaire and house-
hold questionnaire to the WHO-ICF framework, there was a likelihood of mis-
classification. Moreover, the current study did not include more variables on
built environments, which may have a strong association with toileting difficulty.

Applying the WHO-ICF framework in relation to toileting difficulty

Employing the WHO-ICF in studying factors echoing our understanding of the toi-
leting needs of older adults in Ghana, the study revealed that toileting difficulty
among older adults is holistically related. The WHO-ICF posits that the nature
of an individual’s (a) body function and structure, (b) activity limitation and (c)
participation restrictions are understood contextually, that is, from an individual’s
(d) personal and (e) environmental factors. After the full modelling process, we
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determined that at least two variables from each of the five components of the
WHO-ICF are significantly related to toileting difficulty, meaning that the compo-
nents of the WHO-ICF are interrelated, and together they influence the toileting
difficulty among older adults. Similar findings were found in studies that used
the WHO-ICF to study participation restrictions among older adults (Fairhall
et al., 2011; Liu, 2017).

Among the components of the WHO-ICF, all variables under body function and
structure and environmental factors were significantly associated with toileting dif-
ficulty. The next strongly associated factors to toileting difficulty are age, primary
school completion and never married, all being PF. Older adults with advanced
age were more likely to have toileting difficulty. This is similar to findings that
age was significantly associated with loss of ADL ability (Covinsky et al., 2003;
Abellán et al., 2015; Biritwum et al., 2016). In this study, participation factors
were the least associated factors with toileting difficulty, similar to the finding of
a previous study (Aida et al., 2013). In a nutshell, the WHO-ICF framework is
appropriate to help understand the functional needs of older adults mostly from
the health, personal and environmental perspectives.

Conclusion
A significant level of functional difficulties existed among older adults in Ghana,
with a higher prevalence in women compared to men. Specifically, older adults
in Ghana experience high difficulty with IADLs compared to ADLs. Toileting dif-
ficulty, an activity-restriction variable, is a concern for older adults in Ghana and
should be investigated by social and health professionals working with these clients.
Since social workers are mandated to ensure the health and social needs of people,
including older adults, they can explore their role on helping to maximise func-
tional ability in old age and help disseminate the findings to older adults, their care-
givers and families. Evidence in Ghana shows that social workers express interest in
devising strategies to support older adults (Awuviry-Newton et al., 2020), it there-
fore requires the state’s support to help social workers achieve their aim. Moreover,
public health professionals could work with communities to identify the risk factors
that can reduce functional ability among older adults. They can help influencing
public health policies to provide for the mobility needs of older adults, which
may include visual and walking aids. Given that the difficulties in toileting were
identified as multifactorial with the application of the WHO-ICF framework, inter-
vention should be developed to target the modifiable associated factors of toileting
difficulty, including attention to the social and built environment. Future research
should focus on an in-depth qualitative exploration of the WHO-ICF so that older
adults’ experiences with toileting are understood, and intervention programmes can
be developed. Moreover, research to track the trend of this functional difficulty
among older adults will be particularly relevant for researchers, health professionals
and policy makers. In Ghana, there are many vulnerable groups whose circum-
stances might be similar to that of older adults, and so we recommend that future
research should employ the same methodology to study vulnerable groups such as
those living with a disability regardless, to provide information on how best they
can be supported.
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