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Abstract

Aim: This study aimed to determine whether hypnotic medications mediate
the effects of sleep disturbances on Instrumental Activities of Daily Living
(IADL) deficits among community-dwelling older adults in Brazil. Methods:
This cross-sectional study involved 21,701 individuals aged 60 years or older.
IADL performance was assessed using the Lawton Scale, while sleep disturb-
ances and hypnotic medication use were evaluated through standardized ques-
tions from the Brazilian National Health Survey. Multivariate logistic regres-
sion and mediation analysis using structural equation modelling were con-
ducted, adjusting for relevant confounding factors. Results: The prevalence of
IADL deficits among the participants was 15.7%. Of those with IADL deficits,
57% reported sleep disturbances, and 38% of this group were using hypnotic
medications. The adjusted multiple regression analysis indicated a significant
association between sleep disturbances and TADL deficits. Mediation analysis
suggests that approximately 19.0% of the impact of sleep disturbances on IADL
deficits is mediated by the use of hypnotic medications. Furthermore, the me-
diated effect of these medications accounts for 23.2% of the direct effect of sleep
disturbances on IADL deficits in older adults. Conclusions: Hypnotic medica-
tions were a mediating factor in the relationship between sleep disturbances
and IADL deficits. Screening for sleep disturbances and promoting non-phar-
macological interventions could help manage sleep issues and prevent IADL
deficits in community-dwelling older adults.
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1. Introduction

According to the World Health Organization, by 2050, an estimated 22% of the
global population will be over 60, totalling around 2.1 billion, with two-thirds liv-
ing in low- and middle-income countries (WHO, 2024). As people age, they often
face declines in physical and mental capacities, along with chronic diseases and
cognitive impairments, leading to polypharmacy due to multiple health condi-
tions (WHO, 2024).

Sleep is a vital component of health and wellness throughout a person’s life
(Miner & Kriger, 2017). As people age, their sleep patterns changes; they tend to
experience an earlier sleep phase, a reduction in the proportion of deep sleep, and
the appearance of a short mid-afternoon nap. Older adults have a longer sleep
onset latency and more nocturnal awakenings (Dzierzewski et al., 2018). Poor
sleep quality can heighten the risk of mental and physical health issues, reduce
quality of life, and affect safety (NIA, 2025).

Sleep disturbances are common in older adults but often go undiagnosed (Ry-
den et al., 2019). Factors such as age-related changes, health conditions, medica-
tions, lifestyle habits, and psychosocial issues are often associated with sleep prob-
lems in older adults (Miner & Kriger, 2017). Approximately 40% of adults aged
60 and older experience sleep problems, with obstructive sleep apnoea (46%) be-
ing the most prevalent, followed by poor sleep quality (40%) and insomnia (29%).
There are no significant differences in prevalence between sexes (Canever et al.,
2024).

Additionally, the use of hypnotic medications for sleep disorders in older adults
is frequent, with prevalence rates between 5% and 25% depending on the popula-
tion and country (Jaqua et al., 2023; Tully et al., 2021; Lundqvist et al., 2025; Kuo
et al., 2022). Prolonged use of these medications, such as Z-drugs and benzodiaz-
epines, is linked to ongoing sleep disturbances and raises concerns about inappro-
priate usage, especially in those with persistent sleep disturbances (Jaqua et al.,
2023; Tully et al., 2021; Kuo et al., 2022; Tanielian et al., 2022).

Managing sleep disorders in older adults can be challenging due to the presence
of multiple comorbidities and potential medications side effects. Treatments are
based on the underlying causes and may include both non-pharmacological and
pharmacological options (Jaqua et al., 2023). The use of hypnotic medications for
sleep disorders in older adults is frequent, with prevalence rates between 5% and
25% depending on the population and country (Tully et al., 2021; Lundqvist et al.,
2025; Kuo et al., 2022; Tanielian et al., 2022). Prolonged use of these medications,
such as Z-drugs and benzodiazepines, is linked to ongoing sleep disturbances and
raises concerns about inappropriate usage, especially in those with persistent sleep
disturbances (Tully et al., 2021; Lundqvist et al., 2025; Tanielian et al., 2022; Masse
et al., 2022).

In older adults, sleep disorders such as insomnia and obstructive sleep apnoea
are associated with decreased cognitive performance, which can lead to memory

loss, difficulties with concentration, and issues with executive functioning. These
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conditions increase the risk of functional limitations, dementia, disability, and a
poor quality of life (Canever et al., 2024; Raimo et al., 2024; Idalino et al., 2024).
Functional limitations, refer to restrictions in physical and mental abilities capa-
bilities that affect the performance of basic (BADLs) or instrumental activities of
daily living (IADLs). IADLs involve more complex cognitive and motor skills than
BADLs, allowing individuals to live independently in a community. These activi-
ties include preparing food, handling money, using a phone, shopping, taking
medications and using transportation (Idalino et al., 2024; Huang et al., 2024; Shin
& Kim, 2022; Waidmann & Liu, 2000).

The prevalence of IADL limitations among older adults is significant and varies
depending on factors like age, gender, socioeconomic status, and health condi-
tions. Lower levels of education and income are associated with high risk of IADLs
limitations. Poor health status, physical inactivity, cognitive decline, depression
and multiple chronic diseases are also linked to increased IADL limitations (Shin
& Kim, 2022; Connolly et al., 2017; Liao & Chang, 2020). Previous studies have
consistently demonstrated that neuropsychological variables (primarily memory
and executive functions) or neuroanatomical changes (hippocampal atrophy and
white matter hyper-intensity) are independently associated with IADL deficits
(Overdorp et al., 2016; Apostolova et al., 2010; Inzitari et al., 2009).

Additionally, both poor sleep quality and abnormal sleep duration are strongly
linked to challenges in performing IADLs (Idalino et al., 2024; Huang et al., 2024;
Alam et al., 2022). The situation can be further exacerbated by the prolonged use
of hypnotic medications, which may increase the risk of dependence, cognitive
decline, and falls (Cross et al., 2019). Furthermore, there is a bidirectional rela-
tionship between sleep disorders and the ability to perform instrumental activities
of daily living (IADL). Older adults with greater IADL limitations are at an in-
creased risk of developing sleep problems (Lee et al., 2022). According to stress
process theory, declining IADL function can deplete self-resources, such as sleep,
negatively affecting mental health (Pearlin, 1999).

Previous literature indicates that deficits in instrumental activities of daily liv-
ing (IADL) among older adults significantly impact their ability to perform self-
care and social functioning, impacting their independence (Cipriani et al., 2020).
When older individuals experience functional loss, they face various negative out-
comes, including increased healthcare utilization and costs, as well as a higher risk
of cognitive impairment and dementia (Cipriani et al., 2020; Brown et al., 2019).

Understanding the relationship between sleep disturbances, IADL deficits, and
the role of hypnotic medication is crucial for developing strategies that support
the independence and well-being of older adults. Mediation analysis is particularly
helpful to explore the explanatory role of hypnotic medication by estimating the
magnitude of its mediating effect in the relationships between sleep disturbances
and IADL deficits. Therefore, this study aims to determine whether hypnotic
medication mediates the effects of sleep disturbances on IADL deficits among

community-dwelling Brazilian older adults.

DOI: 10.4236/jss.2025.1310026

448 Open Journal of Social Sciences


https://doi.org/10.4236/jss.2025.1310026

P. Olivares-Tirado

2. Methods
2.1. Design, Data and Sample Population

This observational cross-sectional study was conducted using a secondary data-
base from the Brazilian National Health Survey 2019, conducted by the Brazilian
Institute of Geography and Statistics (IBGE) with the Ministry of Health. It rep-
resents Brazil’s non-institutionalized population at national, regional, state, and
metropolitan levels. The sample was taken from an IBGE master sample, stratified
into three stages: census tracts were selected based on proportional probability,
households were randomly sampled, and individuals aged 15 or older were se-
lected from each household. Interviews were conducted between August 2019 and
March 2020 using smartphones with the survey questionnaire. A total of 90,846
households and 275,323 individuals participated, yielding a household response
rate of 93.6% (IBGE, 2020; Stopa et al., 2020). The present analysis focuses on
21,701 surveys from individuals aged 60 years or older who could answer the ques-
tions independently.

2.2. Measures

2.2.1. Outcome Variable

Instrumental activities of daily living (IADLs) are those activities that allow an
individual to live independently in a community. Deficits in IADLSs can be a sign
of executive dysfunction, which is a common feature of cognitive decline (Guo &
Sapra, 2022).

IADL deficits was assessed by asking participants, “In general, how difficult is
it to by yourself?”. The examined activities included shopping, managing
finances, taking medications, visiting the doctor, and using public transportation.
For each activity, the possible responses were: “I do not have any difficulty”, “I
have little difficulty”, “It is very difficult” and “I cannot do it”. The outcome vari-
able is binary and the interest group includes those who reported having “very
difficult and/or cannot do it” in one or more of these activities, while that those
reporting “do not have or have little difficulty”, for all five activities were classified

as a reference group.

2.2.2. Independent Variable

Sleep disturbance was evaluated using a straightforward question instead of a
structured and standardized questionnaire. The question asked was: “In the last
two weeks, how often have you experienced sleep problems, such as difficulty fall-
ing asleep, waking up frequently at night, or sleeping more than usual?” The re-

» o«

sponse options provided were: “Not at all”, “Less than half the days”, “More than
half the days”, and “Almost every day”. Sleep disturbance was categorized as zero
if the response was “Not at all”; otherwise, it was classified as one, indicating the

presence of sleep problems.

2.2.3. Mediator Variable

In the survey questionnaire, data regarding the use of hypnotic medications is col-
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lected through a straightforward dichotomous question, rather than utilizing a
specific, structured, and validated instrument. Respondents were asked, “In the
last two weeks, have you used any hypnotic medication?” The response options
were “yes” or “no”. Those who answered “yes” were categorized as one, while

those who answered “no” were categorized as zero.

2.3. Other Covariates

Empirical evidence on IADLs and sleep health has revealed that socioeconomic,
demographic, cultural, and regional differences may influence executive function
and alter the quality and amount of sleep among older adults (Hale et al., 2015;
Samson et al., 2017; N6brega et al., 2021; Patel et al., 2021).

Covariates included demographic and geographic characteristics, Socioeco-
nomic Position (SEP), and health-related variables. A person’s age, gender and
marital status were included in demographic characteristics. Participants were
categorized into the following age groups: 60 - 64 years (reference group), 65 - 69
years, 70 - 74 years, 75 - 79 years, and 80 years or older. Gender was a binary
variable, with men as the reference group. Marital status was categorized as mar-
ried, widowed, single, divorced or separated (reference group).

Geographic covariates include region and place of residence. Brazil is divided
into five regions: North, Northeast, Central-West, Southeast, and South. These
regions were included in the models as categorical variables with the South as the
reference group due to its higher socioeconomic development level. The place of
residence was categorized as urban or rural (reference group). Two variables of
the SEP were included: the highest level of education achieved (illiterate, elemen-
tary school, high school and graduate), and household income quintiles. The grad-
uate education level and the fifth quintile income were the reference groups.

The health-related variables include sensory deficiencies (visual and auditory),
multimorbidity and lifestyles. Visual deficiency was inquired with the question:
“Do you have permanent difficulty seeing even when using glasses, contact lenses
or magnifying glasses?”, and auditory deficiency with the question: “Do you have
permanent difficulty hearing even when using hearing aids?”. Response options
for both sensory deficiencies were “No, difficulty”, “some difficulty”, “very diffi-
cult” and “I cannot do it at all”. A binary variable was created categorizing as one
if the response was “very difficult” or “I cannot do it at all” in either of the two
sensory impairments, and otherwise zero, representing some or no sensory diffi-
culty.

Multimorbidity was assessed by the number of self-reported physician diagno-
ses of 15 chronic diseases. These conditions include hypertension, diabetes melli-
tus, hypercholesterolemia, heart problems, stroke, asthma or wheezing, arthritis,
spine problems, work-related musculoskeletal disorders (WMSD), depression,
other mental health disorders, chronic obstructive pulmonary disease (COPD),
cancer, chronic kidney failure and other chronic diseases. Participants reported
their diagnoses in response to the question, “Has any doctor ever diagnosed you

with...?” For depression, the question specified, “Has any doctor or mental health
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professional ever diagnosed you with depression?”. Responses were yes or no.
Multimorbidity was defined as having at least two of the fifteen selected condi-
tions mentioned above, and was categorized as a dichotomous variable (1 = mul-
timorbidity; 0 = none or one chronic disease).

Unbhealthy lifestyle behaviours have been associated with difficulties in per-
forming IADLs and sleep disturbances in older adults (Ding et al., 2024; Zhou et
al., 2022; Artaud et al., 2013; Liao et al., 2011; Oliveira et al., 2024; Amaral Gomes
et al., 2021). Time spent in sports or recreational activities during a week was cat-
egorized as one if the total time was 75 minutes or more per week, and otherwise
as zero, representing a physically inactive condition. Additionally, sedentary be-
haviour was measured by the usual time spent watching television and the time
spent using a computer or other electronic devices at home. Both activities were
categorized as; “does not or less than 1 hour/day” (reference group), “from 1 hour
to less than 3 hours” and “3 hours or more”. Tobacco and alcohol use were in-
cluded as dichotomous variables (1 = yes; 0 = no).

Based on previous studies showing that social participation can prevent func-
tional disability (James et al., 2011; Kanamori et al., 2014; Tomioka et al., 2016)
and considering Brazil’s religious culture, two types of social participation were
included. Current social participation involves engaging in sports, recreational ac-
tivities, group meetings, community movements, academic centres, or volunteer
work. Religious participation includes attending collective activities of one’s own
or another religion. Both types were classified as “one” if the older adult partici-

pated at least twice per month; otherwise, they were classified as “zero”.

2.4. Statistical Analysis

Descriptive statistics were utilized to analyse the baseline characteristics of partic-
ipants based on their IADL deficits. The chi-square test was conducted to assess
the significance of the associations between covariates and the dependent variable.
Multicollinearity was examined using correlation matrices and the variance infla-
tion factor (VIF).

A pathway diagram was created to illustrate the mediation analysis, specifically
the potential mediating effect of hypnotic medication on the relationship between

sleep disturbances and IADL deficits (see Figure 1).

(©
Sleep disturbances (X) IADLs deficit (Y)
Hypnotics (M)
(@) (b)
: (c") :
Sleep disturbances (X) IADLs deficit (Y)

Figure 1. Pathway diagram of the mediating effect of hypnotic medications on the associ-
ation between sleep disturbances and IADLS deficit.
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The mediation analysis was conducted with structural equation modelling
(SEM) according the next equations:

Y=i+cX+¢g (1)
M =i, +aX +¢, (2)
Y=i,+c'X+bM +¢, (3)

First, Equation (1) it is running with a multivariate logistic regression and, if
the null hypothesis is rejected (HO: ¢ # 0) it becomes of interest to assess partial
mediation via the direct, indirect and total effects. Then with SEM, the Equations
(2) and (3) are fitted simultaneously as one model and their inference parameters
are made concurrently. The sem command and post-estimation estat teffects were
used to obtain the direct, indirect and total effects.

The pathway from the exogenous variable (X) to the outcome (¥) while con-
trolling for the mediator (M), i.e., the ¢’path, is the direct effect. The pathway
from the exogenous variable (X) to the outcome (Y) through the mediator (44)
describes the indirect effect (a * b path). This path is represented through the
product of aand b coefficients. Finally, the total effect is the sum of the direct and
indirect effects of the exogenous variable (X) on the outcome (Y) (ab + ¢)
(Rijnhart et al., 2017). Since both the outcome and the mediator are binary varia-
bles, the indirect effect can be estimated using a linear probability model for the
coefficient a in Equation (2). This approach helps standardize the mediator coef-
ficient on a linear probability scale from 0 to 1, allowing the indirect effect of the
model to be calculated by multiplying coefficient a by coefficient & (Rijnhart et al.,
2023).

The models for the three equations were adjusted for relevant confounders. In-
dividual survey weights were included in the models to make the estimates na-
tionally representative. The standard error and 95% C. I. were calculated with the
observed information matrix (OIM). The OIM standard errors are robust to var-
ious data conditions, including non-normality, resulting in more accurate and re-
liable estimates of the model’s parameters.

Additionally, the Ratio of Indirect to Total effect (RIT)—also called the media-
tion proportion- and the Ratio of Indirect to Direct effect (RID) were calculated.
In mediation analysis, RIT and RID are effect size measures that help quantify the
proportion of the total effect that is mediated through a mediating variable. The
RIT represents the proportion of the total effect that is explained by the indirect
effect (through the mediator), while the RID indicates how much larger the indi-
rect effect is compared to the direct effect (Ditlevsen et al., 2005). Data Analyses
were carried out using STATA version 14.0, and statistical significance was eval-

uated using Wald’s chi-square test, with a 5% significance level.

3. Results

Table 1 summarizes the sample characteristics and the relationship between in-

dependent mediators and outcome among participants. Out of 21,701 individuals

DOI: 10.4236/jss.2025.1310026

452 Open Journal of Social Sciences


https://doi.org/10.4236/jss.2025.1310026

P. Olivares-Tirado

aged 60 and older, 15.7% reported IADL deficits. The average participant age was
69.5 years (SD = 7.43), with 69% being women and 68% aged 70 or older. Addi-
tionally, 41% were widowed, 35% had a college degree, 43% lived in the Northeast,
and 58% were in the lowest socioeconomic quintile. Health conditions included
multimorbidity (74%), sensory deficiencies (29%), and depression (15%). In terms
of lifestyle, 89% either did not engage in or participated in less than 75 minutes of
physical activity weekly, and 34% spent over 3 hours per day watching television.

Those with IADL deficits also reported lower social and religious participation.

Table 1. Sample characteristics according IADL deficits in older adults. NHS-2019.

IADLs deficit
Characteristics
No (n: 18,291) Yes (n: 3410)
Sleep disturbances** 38% 57%
Hypnotic medication** 12% 22%
Sex (% women)** 52% 69%
Age groups**
60 - 64 year-old (ref.) 34% 15%
65 - 69 year-old 28% 17%
70 - 74 year-old 19% 19%
75 - 79 year-old 12% 19%
80 or more years 8% 30%
Marital status**
married 46% 34%
widowed 23% 41%
single/divorced/separated (ref.) 31% 24%
Urban residence (%)** 76% 73%

Education level**

illiterate 14% 4%
elementary school 17% 9%
high school 52% 52%
graduate (ref.) 17% 35%

Household income quintile**

1st quintile 21% 28%
2nd quintile 24% 30%
3rd quintile 18% 18%
4th quintile 17% 15%
5th quintile (ref.) 20% 9%
DOI: 10.4236/jss.2025.1310026 453 Open Journal of Social Sciences


https://doi.org/10.4236/jss.2025.1310026

P. Olivares-Tirado

Continued
Region™**
north 15% 16%
northeast 32% 43%
central west 11% 9%
southeast 26% 22%
south (ref.) 15% 11%
Multi-morbidity** 52% 74%
Sensory deficiencies™* 8% 29%
Depression** 9% 15%
Physically active (75 min or more/week)** 29% 11%

Sitting time watching television**

do not - <1 hours/day (ref.) 23% 26%
1 hour - <3 hours/day 50% 40%
>3 hours/day 27% 34%

Sitting time using computer at home**

do not - <1 hours/day (ref.) 78% 93%
1 hour - <3 hours/day 17% 5%
>3 hours/day 6% 2%
Social participation** 47% 24%
Religious participation** 51% 41%
Alcohol consumption** 29% 10%
Smoker* 12% 11%

Survey weight (mean) (Std)* 1.050 (1.399) 0.986 (1.293)

ref.: reference group; *: p-value < 0.05; **: p-value < 0.001; n.s.: non-significant.

Among participants with IADL deficits, 57% reported sleep disturbances, and
among them, 38% used hypnotic medication, prescribed by physicians for 95% of
them.

The result of the logistic regression of Equation (1) shows a significant relation
between sleep disturbances and IADL deficits; therefore, partial mediation was
assessed. The total effect of sleep disturbances on IADL deficits in the multivari-
ate-adjusted logistic regression model was 1.62 (95% CI 1.48 - 1.76), indicating
that older individuals with sleep disturbances had a 1.62 statistically significant
higher odds of having IADL deficits compared to those without sleep disturb-
ances.

Table 2 summarizes the results of the structural equation modelling. The esti-

mated effect of sleep disturbances on hypnotic medication intake (a-path) is
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0.28676 (95% C. 1.: 0.27855 - 0.29497), indicating a positive and significant asso-
ciation. Hypnotic medication intake also significantly predicts IADL deficits (-
path), with an estimated effect of 0.03536 (95% C. I.: 0.02010 - 0.05061). This sug-
gests that the indirect effect of sleep disturbances on IADL deficits through hyp-
notic medication is significant. This implies that the positive effect of sleep dis-
turbances on IADL deficits is partially explained by the influence of sleep disturb-

ances on hypnotic medication intake.

Table 2. Result of the structural equation model of hypnotic medication on the relationship
between sleep disturbance and TADLs deficit.

Coef. Std. Err. [95% C. 1.] p-value
Direct effects (¢ path)
SD > IADLs 0.04366  0.005296 (0.03328 - 0.05404) <0.0001
apath
SD> HM 0.28676  0.004188 (0.27855 - 0.29497) <0.0001
bpath
HM> IADLs 0.03536  0.007784 (0.02010 - 0.05061) <0.0001
Indirect effects (a * b path)
SD> HM > [ADLs 0.01014  0.002237 (0.00575 - 0.01452) <0.0001
Total effects (cpath)
SD> IADLs 0.05380  0.004805 (0.04439 - 0.06322) <0.0001

SD: Sleep disturbances; IADLs: IADLs deficit; HM: Hypnotic medication; Coef.: coeffi-
cient; Std. Err.: Standard error; C. I.: Confidence Interval.

The estimated indirect effect (a* b-path) of sleep disturbances on IADL deficits
through hypnotic medication is 0.01014 (95% C. L.: 0.00575 - 0.01452), indicating
that sleep disturbances significantly and indirectly influences IADL deficits by in-
creasing hypnotic medication. Finally, the estimated total effect of sleep disturb-
ances on IADL deficits (c-path) via hypnotic medication is 0.05380 (95% C. I.:
0.04439 - 0.06322). This represents the overall direct (¢-path) and indirect effects
(a* b-path) combined. Overall, these results highlight the significant mediating
role of hypnotic medication in the relationship between sleep disturbances and
IADL deficits in older adults.

To determine the proportion of the overall effect that is mediated by the intake
of hypnotic medications, we calculated the RIT and RID. The RIT (calculated as
0.01014/0.05380) was 0.188, which indicates that approximately 19.0% of the ef-
fect of sleep disturbances on IADL deficits in older adults is mediated by the use
of hypnotic medications. Additionally, the RID (calculated as 0.01014/0.04366)
was 0.232, indicating that the mediated effect of hypnotic medications is 23.2% of
the direct effect of sleep disturbances on IADL deficits in older adults.
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4. Discussion

Population ageing poses significant challenges globally, including declining health
and functional limitations. These issues impact activities of daily living, quality of
life and increasing healthcare use, especially in low and middle-income countries
(WHO, 2020).

This study found that 16.0% of older adults in Brazil were unable or had signif-
icant difficulty performing one or more IADLs. Including those with mild diffi-
culty, the prevalence increases to 31%. Previous studies indicate that the preva-
lence of at least one IADL limitation ranges from 36% to 47% (Germain et al,,
2016; Cwirlej-Sozanska et al., 2019; Yau et al., 2022), varying based on measure-
ment tools and influenced by factors such as age, gender, socioeconomic status,
and health conditions.

Furthermore, the prevalence of sleep disturbances in the sample was 41.0%, in-
creasing to 57.0% among older adults with IADL deficits. Similar findings have
been reported in previous studies, which indicated that the prevalence of sleep
problems in older adults typically ranges from 40% to 50% and increases with age
(Canever et al., 2024; Jaqua et al., 2023; Patel et al., 2018; Fu et al., 2025). Notably,
32% of those with sleep issues in the sample reported using hypnotic medications,
compared to 15% - 25% in other studies (Jaqua et al., 2023; Tully et al., 2021;
Lundgqvist et al., 2025; Kuo et al., 2022).

Research shows a consistent and reciprocal relationship between sleep disor-
ders and IADLs deficits among older adults. As individuals age, they often expe-
rience changes in their sleep patterns, which have been linked to cognitive decline.
This cognitive impairment, in turn, is associated with a higher risk of functional
limitations in daily life, emphasizing a significant connection between sleep dura-
tion and daily functioning (Canever et al., 2024; Raimo et al., 2024; Idalino et al.,
2024; Connolly et al., 2017; Romanella et al., 2021; Luo et al., 2024; Peng et al.,
2023; Solfrizzi et al., 2017; Shimada et al., 2016; Suh et al., 2018). Overdorp et al.
(2016) found that declines in cognitive function—measured through neuropsy-
chological tests—are linked to changes in hippocampal volume and white matter.
These cognitive declines are associated with IADL impairment and can predict
future declines in daily functioning.

The current study developed a mediation model to investigate the potential me-
diating role of hypnotic medication intake in the relationship between sleep dis-
turbances and TADL deficits among community-dwelling older adults in Brazil.
While there are several reports on the bidirectional relationship between sleep dis-
turbances and IADL deficits, to the best of our knowledge, no other studies have
directly examined the mediates role of hypnotic medication on the relationship
between sleep disturbance and IADL deficits in older adults.

The mediation analysis confirmed the hypothesis that sleep disturbances di-
rectly affect IADL deficits and indirectly influence IADL deficits mediated by the
use of hypnotic medication. From the structural equation modelling, the Ratio of
Indirect to Total effect (RIT) indicates that approximately 19.0% of the effect of
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sleep disturbances on IADL deficits in older adults is mediated by the use of hyp-
notic medications, and the Ratio of Indirect to Direct effect (RID) indicates that
the mediated effect of hypnotic medications is 23.2% of the direct effect of sleep
disturbances on IADL deficits in older adults.

Despite strong recommendations based on high-quality evidence highlighting
the potential adverse cognitive effects of sedative-hypnotic drugs—such as benzo-
diazepines and Z-drugs—many older adults continue to use these medications
chronically (Picton et al., 2018). The maximum recommended length of treatment
with sedative-hypnotic drugs is between 2 and 4 weeks for insomnia or anxiety
among older adults (Torres-Bondia et al., 2022). As people age, they become more
sensitive to the side effects of sedative-hypnotics due to changes in pharmacoki-
netics and pharmacodynamics. Evidence indicates that higher doses, long-term
use, and the extended half-lives of these medications in older individuals are
linked to cognitive decline (Torres-Bondia et al., 2022; Mura et al., 2013).

Current research does not clearly support that hypnotic medications mediate
the relationship between sleep disturbances and IADL impairment. Although
hypnotic medications, particularly Z-drugs, may help alleviate sleep symptoms in
older adults, their effect on functional outcomes such as IADL is not well estab-
lished (Richardson et al., 2021; Fox et al., 2018). More focused research is needed
to determine any mediating effects on IADL. However, chronic use of hypnotic
benzodiazepines significantly increases the risk of IADL limitations, even when
adjusting for age, comorbidities, and mental health conditions (Carriere et al.,
2015). Additionally, polypharmacy—taking five or more medications, often in-
cluding hypnotics—is associated with a greater ADL/TADL disability (Connolly et
al.,, 2017).

This study had several limitations. First, self-reported measures may introduce
recall bias, especially in older adults and those with lower education levels. To
minimize this, only individuals who could independently complete the survey
were included. Second, sleep disorders and the use of hypnotic medications were
assessed using general measures. Unfortunately, the questionnaire survey used in
this study did not include structured or standardized questions to evaluate these
variables. As a result, there is a potential risk of misclassification, which could
influence the estimation of the mediating role of hypnotic medications in the re-
lationship between sleep disturbances and Instrumental Activities of Daily Living
(IADL). Furthermore, the cross-sectional design of this study limits causal medi-
ation inference as it hinders the establishment of the necessary temporal order to
demonstrate a causal chain of events. Nonetheless, it is important to recognize
that subjective measures may have broader applicability in population studies. Fi-
nally, as an observational study, the findings may be influenced by unmeasured
confounding variables, so caution is advised when interpreting these findings in
light of these limitations.

Despite the above limitations, the study has particular strengths. The study
findings can be generalised as the data collected and analysed are nationally rep-

resentative. A larger sample size guarantees the accuracy of the results, including
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individual survey weights that make estimates generalizable and controlling for
relevant confounding factors offers reliable estimates. Furthermore, the use of
structural equations modelling provides an appropriate inference framework for
mediation analysis, permitting a better understanding of the causal relationship
between the variables. These findings support the implementation of interven-
tions aimed at the safe use of sedative-hypnotic drugs. It is important to identify
geriatric patients who are at risk of experiencing severe side effects from these
medications, particularly those that impact cognitive functions and functional
abilities, as well as independence in community-dwelling older adults. However,
recent systematic reviews and meta-analyses have demonstrated the effectiveness
of non-pharmacological interventions in improving sleep quality and reducing
insomnia among older adults. The recommended first-line treatments for sleep
disturbances in this population include Cognitive Behavioural Therapy for In-
somnia (CBT-I), physical exercise, mindfulness practices, music therapy, light
therapy, and complementary therapies like Tai Chi and aromatherapy. These in-
terventions can be used individually or in combination to achieve the best out-
comes (Sella et al. 2022; Gu & Lee, 2023; McPhillips et al., 2024; Chang et al., 2024).

Future research should focus on longitudinal surveys using structured and val-
idated tools to assess specific aspects of sleep disturbances and hypnotic medica-
tions use. It would also be valuable to explore the links between cognitive decline,
sleep disorders, and IADL functioning in older adults. Furthermore, it must be
interesting to examine the relationship between sleep disturbance or cognitive de-
cline with each IADL, separately. Additionally, future studies should incorporate
other variables to explore the underlying mechanisms of mediation in more detail
and consider gender and socioeconomic disparities.

In conclusion, this study shows that sleep disturbances are linked to deficits in
IADL with hypnotic medication playing a mediating role in this relationship
among older adults in Brazil. Therefore, effectively assessing and treating sleep
issues may reduce the risks of functional impairments and cognitive decline while
also helping to maintain or enhance brain health outcomes in this population.
These findings highlight the importance of implementing primary healthcare
strategies that screen for sleep problems and promote non-pharmacological inter-
ventions, such as cognitive-behavioural therapy (which includes sleep education,
sleep hygiene practices, and encouraging active lifestyles for social participation),

to improve sleep quality among older adults living in the community.

5. Ethical Statement

The PNS project was approved under Protocol No. 3529376 (2019) by the Na-
tional Research Ethics Commission, which operates under the National Health
Council. All participants provided their consent by signing a Free and Informed
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information of the participants is maintained with confidentiality. This study uti-
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