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ABSTRACT

Objective As populations age, multimorbidity and

frailty have emerged as major health challenges. While
their associations with disability and mortality are well
documented, their impact on quality of life (QoL) in sub-
Saharan Africa remains underexplored. We examined

the associations between frailty, multimorbidity and QoL
among older adults in Rwanda.

Design A cross-sectional population-based study.
Multimorbidity was defined as having two or more chronic
conditions, including hypertension, diabetes, heart disease
and mental health conditions. Frailty scores were derived
using the Fried phenotype, and QoL was measured using
the European Health Instrument Survey-Quality of Life
index (scaled 0%—100%). Sequential linear regression
models were used to examine independent associations.
Setting Rural and urban settings of Rwanda.
Participant We analysed data from 4369 adults (>40
years).

Results The mean QoL score was 48.2% (+15.6). Frailty
and multimorbidity prevalence were 14.5% (95% Cl 13.5
t0 15.6) and 55.2% (95% Cl 53.7 to 56.6), respectively,
while 55.0% (95% Cl 53.3 to 56.3) were classified as
prefrail. Frailty and multimorbidity are independently
associated with poorer QoL. Compared with robust
individuals, prefrail and frail individuals experienced a
3.66 (95% Cl —4.63 to —2.70) and 7.30 (95% Cl —-8.76
to —5.83) percentage point reduction in QoL, respectively.
Multimorbidity was associated with a 4.66% (95% Cl
—5.54 t0 —3.79) point decrease in QoL. Impairments in
activities of daily living partly mediated these associations.
Conclusions Frailty and multimorbidity showed a strong
negative association with QoL, with frailty having a
stronger effect. These findings underscore the need for
age-responsive healthcare strategies, including frailty
screening and integrated chronic care, to enhance QoL
among older adults in Rwanda.

INTRODUCTION

The increase in life expectancy is a global
phenomenon, attributable to improvements
in social and sanitary conditions, as well as
advancements in medicine and technology." *
The global population of individuals aged 65

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Life expectancy has increased in Rwanda over the
past three decades.

= As populations age, the number of individuals with
chronic conditions also increases.

WHAT THIS STUDY ADDS

= Frailty and multimorbidity are highly prevalent in
this population and appear earlier than typically
expected.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Support a shift towards age-responsive care models
that include prevention, early detection and man-
agement of frailty and multimorbidity.

years and older increased by 9% between
1990 and 2019, reaching 703 million persons.”
Although this growth in the ageing popula-
tion is a positive achievement, it is associated
with a larger number of individuals living
with chronic diseases and age-related condi-
tions, particularly multimorbidity and frailty.*
Global frailty prevalence among adults
varies widely, with populations from low- and
middle-income countries (LMICs) demon-
strating comparable or sometimes higher
rates compared with high-income countries
(HICs).* By contrast, multimorbidity appears
to be less prevalent in LMICs than in HICs,
potentially due to differences in disease
patterns but also ascertainment bias.”

Frailty and multimorbidity are distinct
constructs with substantial overlap and a
possible bidirectional relationship.® Frailty
is a clinical syndrome in older adults char-
acterised by decreased physiological reserve
and increased vulnerability to stressors, while
multimorbidity refers to the presence of two
or more chronic conditions.” The coexistence
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of frailty and multimorbidity increases healthcare needs
and raises medical costs.® We also know that multimor-
bidity is a key risk factor for developing frailty in older
adults in LMICs.” However, recent evidence suggests
that the burden and impact of these conditions vary
across settings. For example, previous work has shown
that frailty in LMICs may be more dynamic and poten-
tially reversible, with a less pronounced relationship to
mortality than in HICs."

Similar to global trends, life expectancy in Rwanda
has increased over the past three decades, reaching an
average of 70 years in 2022, up from 46 years in 1978."
This demographic shift has been accompanied by a rise
in chronic diseases, contributing to multimorbidity."
Given the main focus of health and social care systems in
LMICs on maternal and child health, including Rwanda,
addressing frailty and multimorbidity among older adults
is a growing challenge."

Quality of life (QoL) is a critical patientreported
outcome increasingly recognised as essential to under-
standing the day-to-day challenges of older adults with
frailty and multimorbidity.'* '° While research in LMICs
on frailty and multimorbidity has focused on mortality
and clinical outcomes, '* ! examining QolL. provides
richer insights into the lived experiences of older individ-
uals. Research has shown that older adults often prioritise
independence, participation in meaningful activities and
maintaining social relationships.'® However, frailty and
multimorbidity can undermine these priorities, contrib-
uting to reduced social engagement, functional decline
and diminished overall well-being, factors consistently
linked to lower QoL."

Several plausible pathways may explain how frailty and
multimorbidity contribute to poorer QoL. Physically, they
are associated with increased symptom burden and limita-
tions in daily functioning. Psychologically, they are associ-
ated with mental health conditions, including depression
and cognitive decline.”' * Socially, they can lead to isola-
tion and loneliness,”” while economically, the high cost
of managing chronic conditions may impose additional
strain.” These pathways are not mutually exclusive;
rather, they interact in a complex manner, compounding
the negative impact on overall QoL. Despite the growing
recognition of QoL as a critical health indicator, its rela-
tionship with frailty and multimorbidity remains underin-
vestigated in Africa, including Rwanda.

This study aims to examine associations between QoL
and frailty and multimorbidity in a Rwandan context.
We hypothesise that frailty and multimorbidity are inde-
pendently associated with lower QoL among Rwandan
older adults.

METHODS

Study design, setting and population

Rwanda, a small, landlocked country in East Africa, has
made significant progress in health and economic devel-
opment over the past few decades. With a population of

over 13million, the country has a relatively young demo-
graphic, but the proportion of older adults is gradually
increasing due to improvements in life expectancy and
healthcare. This cross-sectional study was conducted
across four Rwandan districts: three urban areas within
Kigali (Gasabo, Kicukiro and Nyarugenge) and the rural
Burera district. It is important to note that, while the
study sample is not nationally representative, we designed
the study by purposively selecting three urban districts
and one rural district to capture urban-rural differences
in ageing-related health outcomes rather than to esti-
mate nationally representative prevalence. As a result,
the proportion of participants from urban areas is higher
than the national average, where approximately 70% of
the population resides in rural areas.

We enrolled participants aged 40 years and older,
aligning with our previous studies in sub-Saharan Africa
(SSA) that showed earlier onset of ageing-related condi-
tions in these populations compared with high-income
nations.'”** Eligible participants had lived in their respec-
tive villages for a minimum of 1 year prior to the study.

We calculated a required sample size using an online
sample size calculator, assuming a 7% frailty prevalence
rate,” 95% confidence level and 5% margin of error.
Allowing for 10% non-response, the minimum required
sample was 4280. In total, 4369 participants were enrolled,
with no dropouts. Sampling used the 2022 Rwanda Popu-
lation and Housing Census data.'! First, we selected a total
of 127 villages from the four districts, with the number
of villages per district proportional to the district’s popu-
lation size. Within each village, we interviewed at least
30 respondents, selecting one eligible respondent per
household through random selection when multiple
eligible respondents were present.

Data collection procedures and variable definitions

Data collection was conducted between March and June
2024 using Android tablets and the web-based Research
Electronic Data Capture (REDCap) platform. Full details
of the study protocol have been described in detail else-
where.? In brief, trained data collectors carried out house-
hold interviews in Kinyarwanda, the local language, using
a questionnaire adapted from previous studies conducted
in SSA.'** Data collectors were supervised by the study
investigators throughout the data collection period to
ensure adherence to protocols and maintain data quality.
The questionnaire captured sociodemographic informa-
tion, including age, sex, marital status, education and
place of residence (urban or rural). Age was catego-
rised as 40-49, 50-59, 60-69 and 70+ years for analysis.
Education was classified as no formal education, primary
education and secondary or higher. Place of residence
was categorised as rural and urban.'" Additionally, data
were collected on household asset ownership, including
items such as a television, refrigerator, electricity, watch
and mobile phone. Wealth quintiles were derived from
household assets using principal component analysis, as
outlined by Filmer and Pritchett.””
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Self-reported medical history (disease status was
captured for cancer, HIV, chronic respiratory disease,
stroke and heart disease) was based on the question ‘Have
you ever been told by a doctor or other health worker
that you have (disease of interest)?’ and physical measure-
ments. Symptoms of mental ill-health were evaluated using
three instruments: the Generalised Anxiety Disorder
2-item scale;”® the Community Screening Instrument for
Dementia® and the Patient Health Questionnaire.*

QoL was measured using the eightitem European
Health Instrument Survey-Quality of Life (EURO-
HIS-QoL) scale, which covers psychological, physical,
social and environmental domains of QoL.*" Each item
was rated on a b-point Likert scale (1=no difficulty to
b=extreme difficulty/unable to perform). Total scores
(range: 8-40) were summed up and normalised to a
0%-100% scale, with higher scores representing better
QoL. Functional status was assessed through individ-
uals’ reported difficulty (none, mild, moderate, severe,
extreme or unable to perform the task) in independently
performing basic activities of daily living (ADLs), namely
dressing, walking, toileting, transferring, bathing and
eating.”® Functional status was classified as no impairment
for those who did not have any difficulty performing any
of the ADLs and any impairment for those who reported
difficulty in performing any of them (=1 ADL).

Height was measured in metres (m) and weight in kilo-
grams (kg). Body mass index (BMI) was calculated by
dividing weight in kilograms by height in metres squared
(kg/m?). Blood pressure was measured using an Omron
HEM-7322 automatic digital monitor (OMRON Health-
care, Kyoto, Japan) following a 15-min rest period. Three
readings were taken from the left arm at 5-min intervals,
with the average of the second and third readings used for
analyses. Hypertension was defined as systolic blood pres-
sure >140mm Hg diastolic blood pressure =90 mmHg,
self-reported prior diagnosis or current use of antihyper-
tensive medication.

Frailty scores were derived using the Fried frailty
phenotype, which includes five domains of weakness: slow
walk speed, unintentional weight loss, exhaustion and low
physical activity.”” These domains were operationalised
using previously used thresholds in an African setting and
align with those in the original Fried model.* ** Handgrip
strength was measured with a CAMRY hand dynamometer
(CAMRY EH101, Sensun251 Weighing Apparatus Group,
Guangdong, China); two measurements were taken per
hand, with the highest value used for the current analysis.
Low grip strength was defined as the lowest BMI-adjusted
quintile by sex. Walking speed was assessed over a 4 m
course at a normal pace, with the fastest time converted to
metres per second.” Slow walk speed was defined as the
lowest height-adjusted quintile of walking speed by sex."”
Weight loss was defined as a self-reported loss of more
than 4kg over the past year. Low physical activity was
defined as being in the top 20% of self-reported weekly
hours spent sitting or reclining by sex. Self-reported
exhaustion was assessed using two items from the Centre

for Epidemiologic Studies Depression scale: ‘Everything
I did in the last week was an effort’ and ‘I could not get
going’™; responses indicating applying for >3-4 days per
week were considered positive. The scores from the five
Fried frailty domains were summed, with scores ranging
from O to 5. Frailty was categorised as non-frail (score=0),
prefrail (score=1-2) and frail (score >3). Participants
with missing data for any of the physical frailty domains
were classified as frail, based on previous evidence indi-
cating that individuals with incomplete data tend to have
a prognosis comparable to or worse than those classi-
fied as frail.'® Blood glucose was assessed via finger-prick
sampling using an Accu-Chek glucose monitor (Roche
Diabetes Care, India).*® Diabetes mellitus was defined
as non-fasting glucose >200mg/dL, fasting glucose
>126mg/dL, self-reported diagnosis or current use of
diabetes medication. Multimorbidity was categorised as
present or not; participants with fewer than two chronic
conditions were classified as not having multimorbidity,
while those with two or more conditions were classified as
having multimorbidity.

Outcome and main explanatory variables

Our primary outcome variable was QoL. The two main
explanatory variables were frailty and multimorbidity
status.

Statistical analysis
Variables were described as measures of central tendency
and spread, depending on distribution. We used four
sequential linear regression models to examine the
association between frailty, multimorbidity and QoL,
adjusting progressively for covariables. First, we exam-
ined the association between frailty and QoL adjusting
for sociodemographic characteristics (model I). Second,
we examined the association between multimorbidity and
QoL, adjusting for the same characteristics as in model I
(model II). Then we included both frailty and multimor-
bidity together in the model while adjusting for the same
characteristics to assess their independent association
with QoL (model III). An interaction analysis was also
performed, with frailty and multimorbidity as an interac-
tion term. Finally, we extended our model III by including
functional status (ADLs) as a covariable to examine if the
relationship between QoL, frailty and multimorbidity is
mediated by functional status (model IV).
Sociodemographic characteristics included were age,
sex, marital status, level of education, wealth quintiles
and place of residence; these have been shown to be asso-
ciated with QoL in older adults living in LMICs.*** %"
The variance-covariance estimator (vce) robust option
in STATA was applied in the multivariable linear regres-
sion models to obtain robust standard errors. We assessed
multicollinearity between the covariables using the vari-
ance inflation factor (VIF) test prior to their inclusion
in the model. All analyses were performed using Stat-
aNow 18/SE (StataCorp, College Station, Texas, USA),
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with a two-tailed p value of <0.05 considered statistically
significant.

Ethical considerations

All study procedures adhered to the ethical principles
outlined in the Declaration of Helsinki for research
involving human participants.”® Ethical approval was
obtained from the Rwanda National Ethics Committee
(reference number: RNEC262/2023), Northwestern
University, USA (IRB ID: STU00220814), and the Univer-
sity of Birmingham, UK (IRB ID: ERN-23-0421). Permis-
sions for data collection were obtained from the National
Institute of Statistics of Rwanda, district authorities
and local village leaders. Participants provided written
informed consent, with appropriate support provided
for illiterate individuals. Participants who screened posi-
tive for hypertension and/or diabetes were referred to
health facilities for further evaluation and management,
with transportation costs covered by the study team.
All data were anonymised prior to analysis to ensure
confidentiality.

Patient and public involvement
Patients and members of the public were not involved in
the design, conduct or reporting of this study.

RESULTS

A total of 4369 individuals were interviewed, with the
majority, 1165 (38.1%), aged 40-49 years and 2757
(63.1%) being female. The majority were married
or cohabited (64.6%); 610 (13.8%) had completed
secondary or higher education. The majority resided in
urban areas (80.9%). The demographic characteristics of
participants are presented in table 1.

The average QoL score in the sample was 48.2%
(x15.6). Online supplemental appendix table 1
provides a detailed distribution of responses across all
eight QoL dimensions. Of the 4368 individuals, 54.8%
(95% CI 53.3 to 56.3) were classified as prefrail, while
14.5% (95% CI 13.5 to 15.6) were frail, including
207 individuals with incomplete data on one or more
physical measurements. Multimorbidity was presentin
55.2% of participants (95% CI 53.7 to 56.6). The prev-
alence of both frailty and multimorbidity increased
significantly with age and was higher among females
than males. Online supplemental appendix table 2
summarises the distribution of frailty components
and chronic conditions.

In bivariable analyses, frailty status and multimor-
bidity were significantly associated with QoL. Both
prefrail and frail were significantly associated with
lower QoL. Similarly, individuals with multimorbidity
reported poorer QoL. In addition, all background
characteristics examined, including age, sex, marital
status, wealth and place of residence, were also signifi-
cantly associated with QoL (online supplemental
appendix table 3).

Table 1 Background characteristics of respondents in the

present study

Variable Category Frequency (%)

Age groups Mean+SD 55.6 (x12.2)
40-49 1665 (38.1)
50-59 1176 (26.9)
60-69 865 (19.8)
70+ 633 (15.2)

Sex Female 2757 (63.1)
Male 1612 (36.9)

Marital status Married/cohabiting 2822 (64.6)
Single/divorced/ 1547 (35.4)
separated/
widowed

Education level No education 1767 (40.4)
Primary 2001 (45.8)
Secondary or 610 (13.8)
higher

Wealth quintiles Poorest 874 (20.0)
Poorer 874 (20.0)
Middle 886 (20.3)
Richer 867 (219.8)
Richest 868 (19.9)

Place of residence  Rural 833 (19.1)
Urban 3536 (80.9)

We found no evidence of multicollinearity from the
VIF test. Multivariable analysis (table 2) showed that
QoL declined with increasing age, with a reduction
of approximately 6% points among those aged =70
years (B=-5.64, 95% CI -7.15 to —4.13). Participants
who were single, widowed or separated reported
lower QoL. compared with those married or cohab-
iting (B=-1.15, 95% CI -2.19 to -0.11). Higher wealth
was positively associated with QoL, whereas urban
residence was associated with lower QoL (B=-1.25,
95% CI -2.46 to —0.04). The model explained 14.2%
of the variance in QoL (R? =0.142).

In model I, which explained 17.8% of the variance in
QoL (R*=0.178), frailty status was significantly associated
with lower QoL (table 3). Compared with non-frail indi-
viduals, prefrail and frail individuals had QoL scores that
were 4.57 (95% CI -5.54 to -3.60) and 10.07 (95% CI
-11.56 to —-8.58) percentage points lower, respectively.
Multimorbidity was also significantly associated with
reduced QoL, with those affected reporting scores 6.17%
points lower than those without (model II: B=-6.17,
95% CI -7.06 to —-5.29; R*=0.176). In model III, where
frailty and multimorbidity were included concurrently,
both remained significantly associated with poorer QoL,
though the effect sizes were slightly attenuated compared
with when they were included individually (prefrail:
B=-3.93; frail: p=—8.77; multimorbidity: B=—5.31). Model
III explained about 20.3% of the variance in QoL
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Table 2 Multivariable linear regression analysis of the

association between quality of life and sociodemographic

characteristics

Quality of life
Variable B (95% ClI) P value
Age group (years)
40-49 Reference
50-59 -1.67 (-2.74 to 0.59) 0.002
60-69 -3.18 (-4.44 t0 1.92) <0.001
70+ -5.64 (-7.15t0 4.13) <0.001
Sex
Female Reference
Male 0.49 (-0.48 to 1.45) 0.326
Marital status
Married/ cohabiting Reference
Single/divorced/ -1.15(-2.19 t0 0.11) 0.030
separated/widowed
Education level
No education Reference
Primary 0.40 (-0.63 to 1.43) 0.449
Secondary or higher 0.58 (-0.99 to 2.14) 0.469
Wealth quintiles
Poorest Reference
Poorer 6.14 (4.72 to 7.57) <0.001
Middle 7.64 (6.20 to 9.09) <0.001
Richer 10.23 (8.68 to 11.78) <0.001
Richest 15.54 (13.89 to 17.19) <0.001
Residence place
Rural Reference
Urban -1.25 (-2.46 to 0.04) 0.043

Model statistics: R2=0.142.

(R*=0.203). Interaction analysis (see online supplemental
appendix table 4) indicated an additive negative effect of
coexisting frailty and multimorbidity, reducing QoL by an
additional 3.64% points (f=-3.64, 95% CI —6.58 to —0.70,
p=0.015; R*=0.204).

The final model (Model IV) further adjusted for
impairment in ADLs, which was significantly associated
with reduced QoL (B=-7.54, 95%CI -8.90 to -6.17).
Controlling for ADL impairment slightly reduced the
effect sizes for both frailty and multimorbidity. In this
final model, prefrail individuals had QoL scores 3.66%
points lower (95% CI -4.63 to —2.70), frail individuals
7.30% points lower (95% CI -8.76 to —5.83) and those
with multimorbidity 4.66% points lower (95% CI -5.54
to —3.79), relative to their respective reference groups.
The final model explained about 22.7% of the variance
in QoL (R*=0.227).

Among other covariables, wealth status and place of
residence remained significantly associated with QoL.
Higher wealth quintiles were consistently associated with
better QoL, with the richest group experiencing the most

substantial benefit (model IV: B=14.22, 95% CI 12.65 to
15.79). Living in an urban area was associated with a lower
QoL score (B=-1.65, 95% CI -2.79 to —-0.51) (table 3).

DISCUSSION

This study sought to address a critical knowledge gap in
the African ageing literature by examining the associations
between frailty, multimorbidity and QoL among older
adults in Rwanda, using data from a large, population-
based study of both rural and urban individuals. To our
knowledge, this is the first study in Rwanda to concur-
rently assess these indicators and their inter-relationships
in such a comprehensive manner. Our findings show a
high burden of both frailty and multimorbidity among
older adults; over half (54.8%) were classified as prefrail,
approximately 15% were frail, and multimorbidity was
present in 55.2%. These prevalence estimates exceed
those reported in some LMICs but remain lower than in
others. Studies from South Africa reported frailty rates
between 5.5% and 13.2% and a multimorbidity prev-
alence of nearly 69%."° * In rural Burkina Faso, our
previous studies found lower rates, with frailty and multi-
morbidity affecting 7% and 23% of older adults in the
same age range, respectively.** * Consistent with prior
studies in Africa, our study also revealed that both frailty
and multimorbidity increased with age and were more
common among women than men.'®*

The observed variability in prevalence of frailty and
multimorbidity across studies is, however, unsurprising,
given the lack of international consensus on the most
appropriate tool for assessing frailty and on which
conditions should be included in defining multimor-
bidity.* ** Specifically, the tools and thresholds used, as
well as the number and profile of conditions included in
multimorbidity definitions, differ widely across studies
and geographical settings.” These inconsistencies high-
light the urgent need for contextually appropriate and
standardised measurement frameworks tailored to
African populations, where both communicable and
non-communicable conditions contribute to the ageing
experience."' Differences in study populations may also
account for some of the variation. For instance, South
Africa has a higher HIV prevalence than Rwanda, which
may partly explain the higher rates of frailty and chronic
conditions observed there, as HIV and its long-term treat-
ment are associated with immune activation, inflamma-
tion and accelerated biological ageing.** Similarly, the
study in rural Burkina Faso focused on a farming popu-
lation, where high levels of physical activity may have
contributed to the lower prevalence of frailty and multi-
morbidity compared with our findings.'®* Despite vari-
ations in prevalence rates, the broader picture is clear:
they reflect a growing public health challenge posed by
ageing and chronic diseases in SSA. The findings may
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also reflect gendered disparities in health status in this
ageing population.

The average QoL score in our sample of Rwandan adults
was somewhat low (48.2%). This figure suggests that
many older individuals within this population experience
considerable limitations across key dimensions of well-
being, such as physical health, psychological status, social
relationships and functional independence, aligning
with broader patterns observed across LMICs; compa-
rable results have been reported in other SSA contexts,
such as Ghana (45.5%) and South Africa (49.5%), where
structural and systemic challenges, including gaps in the
provision of age-appropriate healthcare and social care
services, and the absence of comprehensive long-term
care systems, significantly constrain the well-being of
older individuals.*” In rapidly ageing LMICs like Rwanda,
promoting healthy ageing requires not just clinical care
but also integrated strategies addressing social, economic
and environmental factors affecting older adults’
well-being.

Both frailty and multimorbidity were independently and
significantly associated with lower QoL. The relationship
was dose-dependent in the case of frailty: prefrail individ-
uals experienced a modest reduction in QoL, while those
classified as frail reported substantially poorer QoL. Our
findings reflect similar associations seen in existing liter-
ature, including systematic reviews and meta-analyses.'” **
Multimorbidity also showed a clear negative association
with QoL. When both conditions were examined simul-
taneously, they each retained their independent associ-
ations with QoL, although with slightly attenuated effect
sizes, indicating that the effect of each on QoL is partly
mediated through the other. Moreover, our interaction
analysis revealed an additive negative effect of coexisting
frailty and multimorbidity; specifically, the coexistence of
both conditions led to a further reduction in QoL beyond
their individual effects. This finding aligns with prior
work showing that although frailty and multimorbidity
are distinct constructs, their combination heightens
vulnerability to poor health outcomes.'” As noted earlier,
the associations between QoL, frailty and multimorbidity
are likely mediated through physical, psychological and
social pathways.** *°

ADL impairment represents a key dimension of func-
tional health, reflecting an individual’s ability to perform
basic self-care tasks necessary for independent living.*
The attenuation of effect of multimorbidity and frailty
on QoL following adjustment for ADL impairment
suggests that impairments in daily functioning serve as a
mediating pathway through which frailty and multimor-
bidity impact QoL. The results suggest that these condi-
tions may contribute to reduced QoL not only through
their direct effects, such as symptom burden, treatment
complexity and psychological stress, but also indirectly,
by increasing the risk of losing independence in daily
functioning.®® Previous studies have also acknowledged
the mediating role of impairment in ADLs in the rela-
tionship between frailty, multimorbidity and QoL among

older populations.”? ¥ This mediating role of ADL
impairment highlights the importance of maintaining
functional ability in efforts to preserve QoL among
older adults. Moreover, ADL limitations themselves had
a substantial negative association with QoL, reinforcing
the critical importance of functional ability in deter-
mining well-being in later life. Therefore, while clinical
management of chronic diseases and frailty syndromes
remains crucial, interventions that focus on preserving or
restoring functional capacity, such as physical rehabilita-
tion and supportive home environments, may be equally
important in mitigating the downstream effects of multi-
morbidity and frailty on overall well-being.*®

The findings of this study have several important impli-
cations for public health policy, clinical practice and health
system planning in Rwanda and similar LMICs under-
going demographic and epidemiological transitions.
First, the high prevalence of frailty and multimorbidity,
particularly among women and the oldest age groups,
signals an urgent need to integrate geriatric assessments
into routine primary healthcare. Current health systems
in many African settings, including Rwanda, are primarily
structured around acute and maternal-child health
needs, with limited focus on the complex and chronic
care demands of ageing populations.* A paradigm shift
is required towards age-responsive care that proactively
identifies individuals at risk of frailty and multimorbidity
and supports early intervention. However, preventing
these conditions through public health interventions,
including physical activity and healthy diets, must remain
a priority.

Second, the independent and additive negative effects
of frailty and multimorbidity on QoL highlight the neces-
sity of addressing these conditions not only as clinical
problems but also as determinants of well-being. Inter-
ventions should extend beyond disease management to
encompass functional rehabilitation, social support and
mental health services, which are important domains of
QoL."

Finally, the finding that limitations in ADL partially
mediate the relationship between frailty and multimor-
bidity and QoL underlines the importance of maintaining
functional ability as a key objective of healthy ageing
strategies. Community-based interventions that promote
physical activity, good nutrition and social participation
can help delay or mitigate functional decline and, in
turn, preserve QoL.*

Strengths and limitations

This study has several strengths, including the purposive
selection of districts, which allowed meaningful compar-
isons of older adults in urban and rural settings. The use
of validated tools further strengthens the reliability of the
collected data. Additionally, we employed robust statis-
tical techniques, including adjustments for confounding
and heteroskedasticity, to ensure the accuracy and validity
of our findings for making inferences.
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Despite these strengths, there were a number of limita-
tions. Given approximately 70% of Rwanda’s population
lives in rural areas, the higher proportion of urban partic-
ipants in our study means the findings are not nation-
ally representative and should not be interpreted as
reflecting national prevalence. While the EUROHIS-QoL
scale is standardised and intended for cross-cultural use,
some items, such as those relating to financial resources
(‘having enough money to meet needs’) or satisfaction
with living conditions, may not fully reflect well-being
in rural Rwandan settings, where subsistence lifestyles
are common. This may introduce cultural bias in the
measurement of QoL. However, although formal cross-
cultural validation was not conducted, the scale was trans-
lated into Kinyarwanda and pretested, which allowed us
to identify items that could be misinterpreted and ensure
clarity for older adults in both urban and rural contexts.
Disease status for some of the conditions, including
cancer, chronic liver and kidney conditions and HIV
infection, was self-reported, which may introduce bias in
reporting. Specifically, it may miss undiagnosed condi-
tions, especially in rural and socioeconomically disad-
vantaged groups with limited access to diagnostic care.
Additionally, our approach combined self-reported diag-
noses with objective measurements for elevated blood
pressure and diabetes to allow for comparison with
existing studies. However, we acknowledge that hyperten-
sion and diabetes measurements were based on a single
visit (though blood pressure used multiple readings),
which may not fully capture usual levels and could lead to
misclassification. Furthermore, we acknowledge that we
did not capture the full spectrum of chronic conditions
affecting older adults. Instead, we prioritised conditions
that are frequently reported in multimorbidity studies in
LMICs.”

Our definition of multimorbidity as a simple count
of conditions does not capture the severity or specific
combinations of diseases, which may differentially affect
frailty and QoL. For example, our previous research in
rural Burkina Faso demonstrated that multimorbidity
involving mental health conditions, or a combination
of mental health and non-communicable diseases, was
associated with greater frailty and lower QoL compared
with multimorbidity involving only non-communicable
diseases.** Finally, our study employs a cross-sectional
design, which limits our ability to establish causal infer-
ences. Nonetheless, evidence from longitudinal studies
from high-income settings highlights causal relationships
between these outcomes.

CONCLUSIONS

Our research revealed that ageing adults in Rwanda
experience both significant rates of multimorbidity and
a substantial burden of frailty, particularly among older
adults and females. Both frailty and multimorbidity were
independently associated with lower QoL, with frailty
exerting the stronger effect. Our findings provide valuable

insights to inform health policy and the development of
age-friendly healthcare interventions, both preventative
and treatment, tailored to the needs of older adults in
Rwanda. Strategies such as frailty screening and preven-
tion and management programmes, integrated chronic
disease care and community-based support systems could
prove effective in reducing prevalence and mitigating
their impacts.
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