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ABSTRACT
OBJECTIVE: Investigate whether the use of psychoactive drugs would be a predictor of incidence
of functional disability among seniors living in community.
METHODS: It is a population-based longitudinal study, developed between January 1, 1997
and December 31, 2011, with older adults living in community. The association between the use
of psychoactive drugs and the development of functional disability for instrumental (IADLs)
and basic (BADLs) activities of daily living was tested using the extended Cox proportional
hazards model, which considers the measure of exposure of interest throughout the follow-up
period. The analyses were stratified by sex and adjusted by sociodemographic characteristics,
health behavior and health conditions.

Correspondence:
Antônio Ignácio de Loyola Filho
Av. Augusto de Lima, 1715
30190-002 Belo Horizonte,
MG, Brasil
E-mail: aloy@minas.fiocruz.br
Received: Jan 9, 2018
Approved: Mar 29, 2018
How to cite: Falci DM, Mambrini
JVM, Castro-Costa É, Firmo JOA,
Lima-Costa MF, Loyola Filho AI.
Use of psychoactive drugs predicts
functional disability among
older adults. Rev Saude Publica.
2019;53:21.

RESULTS: After multivariate adjustment, the use of two or more psychoactive drugs in the
female stratum was associated with disability for both IADLs (HR = 1.58; 95%CI 1.17–2.13) and
BADLs (HR = 1.43; 95%CI 1.05–1.94), the use of benzodiazepines was associated with disability
for IADLs (HR = 1.32; 95%CI 1.07–1.62), and the use of antidepressants was associated with
disability for both IADLs (HR = 1.51; 95%CI 1.16–1.98) and BADLs (HR = 1.44; 95%CI 1.10–1.90).
In the male stratum, the use of antipsychotics was associated with disability for IADLs (HR =
3.14; 95%CI 1.49–6.59).
CONCLUSIONS: The study showed a prospective association between the use of psychoactive
drugs and functional disability. These results indicate the need to carefully assess the
prescription of psychoactive drugs for older adults and monitor their usage in order to detect
damages to the health of users.
DESCRIPTORS: Aging. Aged. Psychoactive Drugs. Disabled Persons. Cohort Studies. Activities
of Daily Living.
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INTRODUCTION
Low-income countries, such as Brazil, have aged fast. It is estimated that 80% of the
population of these countries will be composed of older adults by the half of this century,
posing a challenge to ensure the gains in longevity mean additional years with health and
quality of life1. For the older adult, welfare and quality of life are more strongly linked to
the preservation of functional capacity than to the absence of diseases2.
Functional disability can be understood as the loss of ability to perform everyday tasks
necessary for an independent and autonomous life. These activities are grouped into two sets,
one concerning activities related to self-care and survival (basic activities) and other regarding
activities of life in society (instrumental activities)3. A wide range of factors contribute to the
development of functional disability, from sociodemographic characteristics (especially age)
to health conditions (chronic diseases commonly present in old age)4.
Older adults use medicines more frequently and intensely than younger adults5 and
psychoactive drugs are among the most used ones by this populational segment6. Psychoactive
drugs act directly on the central nervous system and are used in the treatment of mood and
behavior disorders7. The possible involvement of psychoactive drugs in the genesis of functional
disability among older adults has been investigated in several international studies8–12, but
the literature does not register Brazilian studies with such purpose.
This longitudinal study aimed to investigate whether the use of psychoactive drugs would
be a predictor of the incidence of functional disability among seniors living in community.
METHODS
Study Area and Population

This research integrates the Bambuí Project, a population-based longitudinal study on
healthy aging, developed at the headquarters of the municipality of the same name, located
in the southwest region of the state of Minas Gerais, Brazil.
At the time of the Bambuí Cohort Study on Aging (1997), the population of the municipality
totaled 21,187 inhabitants, of which 70.0% (approximately 15,000 inhabitants) lived at the
headquarters of the municipality. All residents in the town aged 60 years or older on January
1, 1997 were invited to participate in the cohort baseline, totalizing 1,742 older adults.
Of these, 1,606 (92.2%) people were interviewed, representing the target population of the
study. More details can be found in other publication13.
Of the older adults participating in the cohort study, all those able to perform instrumental
activities of daily living (IADLs) or basic activities of daily living (BADLs) at baseline were
considered eligible for this study. Thus, 1,050 and 1,145 participants were included in the
longitudinal analysis of incidence of functional disability for IADLs and BADLs, respectively
(Figure 1). Among those free from disability for IADLs, 639 (60.9%) composed the female
stratum and 411 (39.1%), the male stratum; among those free from disability for BADLs,
these numbers were 702 (61.3%) and 443 (38.7%), respectively.
Study Variables and Data Collection

Data were collected using a questionnaire, applied in interviews conducted in the
households. Each interview lasted approximately 40 minutes and could be completed in
one or two visits as needed by the respondent.
Variable – Outcome

The domains of functional disability were investigated separately. The incidence of
functional disability for both domains was verified every year (between 1998 and
https://doi.org/10.11606/S1518-8787.2019053000675
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Older adults invited
n = 1,742

Impaired for IADLs
at baseline
n = 418

Impaired for BADLs
at baseline
n = 289

Participants
n = 1,606

Incomplete data
n = 138

Participants included in
the analysis of incidence
of impairment for IADLs
n = 1,050

Incomplete data
n = 172

Participants included in
the analysis of incidence
of impairment for IADLs
n = 1,145

IADLs: instrumental activities of daily living; BADLs: basic activities of daily living

Figure 1. Flowchart of the study population, Bambuí, state of Minas Gerais, Brazil, 1997–2011.

2011) based on self-report of the difficulty level (none; some; very; cannot perform) for
instrumental or basic activities. Disability for IADLs and BADLs were measured based
on the scales of Lawton and Brody14 and Katz15, respectively. IADLs included in the study
were: to perform housework (sweep the house, remove dust, use vacuum cleaner); cook
their own meals; manage their own money (to control their expenses or pay off their bills);
and go out shopping. The BADLs covered were: walk from a room to another on the same
floor; get up from a chair without arm; rise from bed; eat with a fork, cut food, drink from
a cup; dress up, as well as to put on shoes, close a zipper, close and open buttons; go to
the bathroom in time; and take a shower.
Participants who had a lot of difficulty or who could not perform at least one of the activities
investigated for each domain were considered disabled. The incidence of disability for IADLs
and BADLs were investigated in separate databases; in both of them, the variables were
treated dichotomously (independent – code 0; dependent – code 1).
Population of Interest

The exposure of interest was the use of psychoactive drugs, whose measurement was based
on the following question: “In the last 90 days, did you take any medicine? It does not matter
whether it was prescribed by a physician or the reason why you are taking the medicine.”
To minimize the loss of information, the conference of prescriptions and packaging was held.

a
World Health Organization.
Anatomical therapeutical
chemical (ATC) classification
index with defined daily doses
(DDDs). Geneva: WHO [cited
2016 Nov 10]. Available from:
http://www.whocc.no/atc_ddd_
index/

The medicines mentioned were identified and unfolded in their active principles. From their
chemical formulation, they were classified based on the Anatomical Therapeutic Chemical
Index (ATC/DDD), developed by the World Health Organization Collaborating Center for
Drug Statistics Methodologya. We classified as psychoactive the drugs that fit in the following
ATC codes: N05A (antipsychotics), N05B (anxiolytics), N05C (hypnotics and sedatives), N06A
(antidepressants); N06C (psycholeptics and psychoanaleptics in combination), and N06D
(antidementia drugs). Clonazepam, classified by ATC as antiepileptic (N03A), was also
considered psychoactive (benzodiazepine), for being routinely prescribed as anxiolytic for
anxiety-related sleep disorders. Based on this criterion, the exposure variables of interest
were defined, which were the number of psychoactive drugs used (0; 1; ≥ 2) and descriptive
https://doi.org/10.11606/S1518-8787.2019053000675
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variables of the use of specific therapeutic classes (benzodiazepines, antidepressants,
antipsychotics), all dichotomized.
Adjustment variables

The variables included in the study for the adjustment purpose covered sociodemographic
characteristics, as well as health behavior and health conditions. These variables were
selected because they were consistently associated with the event and to the exposure of
interest. The sociodemographic characteristics included age (60–69; 70–79; ≥ 80), schooling
in complete years of school attendance (0–3; ≥ 4) and marital status (married; widower,
single or divorced). Descriptive variables of health behaviors and health conditions were
smoking (never smoked; former smoker; smoker); obesity (dichotomous); self-rated health
(very good or good; reasonable; bad); number of chronic conditions (0; 1; ≥ 2); insomnia
complaints, presence of depressive symptoms and cognitive dysfunction (the last three
dichotomized). Individuals with body mass index (BMI) ≥ 30 kg/m2 were classified as obese16.
Chronic diseases included Chagas disease, diabetes, hypertension, arthritis or rheumatism,
angina, and cerebrovascular accident (CVA). The presence of depressive symptoms was
evaluated using the General Health Questionnaire17 and a score of ≥ 5 as a positive cutoff
point. Cognitive dysfunction was researched using the mini-mental state examination,
being positive the participant with a score lower than 2218.
Data Analysis

The measures of exposure of interest (use of psychoactive drugs) were held at baseline
(1997) and in all follow-ups (1998 to 2011). The adjustment variables were measured only
at the baseline. Initially, the characteristics of older adults with disability for IADLs or for
BADLs were compared with the independent ones (reference category), using the Pearson’s
Chi-squared test. Incidence density rate (per 1,000 persons-year) were calculated for
disability on IADLs or BADLs in the total population and in the female and male population
strata. Kaplan-Meier curves were constructed to describe the incidence of disability for
IADLs and BADLs over time, according to sex. Hypotheses of association between the use of
psychoactive drugs and functional disability for each one of the domains (IADLs and BADLs)
were tested using the univariate and multivariate analyses. We conducted separate analyses
for each exposure variable of interest (number of psychoactive drugs, benzodiazepines,
antidepressants and antipsychotics) using the extended Cox proportional hazards model,
stratified by sex. The Cox model estimates the hazard ratio (HR) and respective confidence
intervals at 95% (95%CI), and the premise of risk proportionality over time was verified.
The extended model considers the time-dependent exposure measure, i.e. any variations in
exposure over the follow-up period are contemplated, not just baseline information, which
results in more precise association measures. The criterion of statistical significance was
5%. Deaths and losses were considered censoring, and the failure (event) was defined after
the occurrence of the outcome investigated, regardless of any future functional recovery of
the participant. The analyses were performed using the Stata software, version 14.0 (Stata
Corp., College Station, USA).
Ethical Considerations

The Bambuí Project was approved by the Ethics Committee of the Oswaldo Cruz Foundation,
and all participants signed a free and informed consent form.
RESULTS
For this research, two study populations were established: older adults free from
functional disability for IADLs (n = 1,050) and older adults free from functional disability
for BADLs (n = 1,145). Both populations presented a similar distribution of adjustment
variables and of the use of psychoactive drugs by sex at the study baseline (Table 1). Men
https://doi.org/10.11606/S1518-8787.2019053000675
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Table 1. Distribution of adjustment variables and use of psychoactive drugs at the baseline (1997)
stratified by sex. Bambuí, state of Minas Gerais, Brazil.
Variable

Impairment for IADLs
(n = 1,050)
Male
(n = 411)

Female
(n = 639)

Age (years)

Impairment for BADLs
(n = 1,145)
p*

Male
(n = 443)

Female
(n = 702)

0.439

0.488

60–69

65.9

63.5

64.6

61.3

70–79

27.3

30.7

28.2

31.5

≥ 80

6.8

5.8

7.2

7.3

0–3

58.9

62.4

57,3

62.8

≥4

41.1

37.6

42.7

37.2

Married

76.6

34.7

76.1

34.1

Widowed

11.4

48.8

11.7

48.9

Single or divorced

11.9

16.4

12.2

17.1

94.6

85.9

5.4

14.1

Schooling (years)

0.248

Marital status

0.064

< 0.001

Obesity

< 0.001

< 0.001

No

94.4

84.0

Yes

5.6

16.0

Smoking

< 0.001

< 0.001

< 0.001

Never

31.9

79.5

29.8

78.6

Former smoker

41.6

10.2

42.4

10.8

Current smoker

26.5

10.3

27.8

10.5

Very good or good

44.0

37.6

43.6

36.9

Reasonable

44.3

48.2

44.5

47.2

Bad

11.7

14.2

12.0

16.0

Self-assessment of health

0.096

No. of chronic diseases

0.039

< 0.001

< 0.001

0

18.7

12.4

18.1

12.0

1

43.6

36.6

43.3

36.0

≥2

37.7

51.0

38.6

52.0

Insomnia complaints

< 0.001

< 0.001

No

75.4

57.9

75.4

57.4

Yes

24.6

42.1

24.6

42.6

Depressive symptoms

< 0.001

< 0.001

No

76.6

63.5

76.5

62.0

Yes

23.4

36.5

23.5

38.0

Cognitive dysfunction

< 0.001

0.001

No

80.3

88.3

79.5

86.6

Yes

19.7

11.7

20.5

13.4

0

84.9

68.9

84.4

66.5

1

11.7

22.7

11.5

24.4

≥2

3.4

8.5

4.1

9.1

87.4

73.2

12.6

26.8

96.4

89.5

3.6

10.5

No. of psychoactive drugs

< 0.001

Use of benzodiazepines

< 0.001

< 0.001

No

87.6

75.4

Yes

12.4

24.6

Use of antidepressants

< 0.001

< 0.001

No

97.1

89.7

Yes

2.9

10.3

Use of antipsychotic drugs

p*

< 0.001

0.012

0.007

No

98.5

95.8

98,4

95.4

Yes

1.5

4.2

1.6

4.6

IADLs: instrumental activities of daily living; BADLs: basic activities of daily living
* Pearson’s Chi-squared test, significative when p < 0.05.
https://doi.org/10.11606/S1518-8787.2019053000675
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and women were similar regarding age and schooling (predominance of the age group
between 60-69 years and schooling less than four years), but the proportion of unmarried
older women was significantly higher. Regarding health behaviors and health conditions,
differences by sex were observed for obesity, worse self-rated health, number of chronic
diseases, insomnia complaints and depressive symptoms (more frequent among women),
as well as for smoking and cognitive dysfunction (more frequent among men). In both
populations, the prevalence of psychoactive drugs was significantly higher (p < 0.05)
among women, who took benzodiazepines, antidepressants and antipsychotics more
frequently, in that order.
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IADLs: instrumental activities of daily living; BADLs: basic activities of daily living

Figure 2. Kaplan-Meier curve of the incidence of impairment for IADLs (A) and BADLs (B), by sex.
Bambuí, state of Minas Gerais, Brazil, 1997–2011.
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In this study, individuals free from disability for IADLs contributed to 7,212 person-year
of observation, while among those free from disability for BADLs, the total was
8,944 person-year. Over the follow-up period, 609 (58.0%) participants developed functional
disability for some IADLs and 509 (44.5%) for some BADLs, resulting in Incidence density
rate of 84.4/1,000 person-year and 56.9/1,000 person-year, respectively. Incidence density
rates (per 1,000 person-year) for both IADLs and BADLs were higher among women (109.3
for IADLs and 72.7 for BADLs) than among men (54.9 for IADLs and 36.0 for BADLs).
Figure 2 depicts the Kaplan-Meier survival curve for both IADLs (Figure 2, A) and BADLs
(Figure 2, B). Over the period, the proportion of older adults free from both disabilities
was consistently higher among men than among women. Regarding IADLs, 50% of the
women were unabled within four and a half years of follow-up, whereas among men this
occurred only after 13 years of follow-up. As to the disability for BADLs, half of the women
were unabled after 10.5 years of follow-up. At the end of the study, just over 60% of men
remained free from disability for BADLs.
Tables 2 and 3 shows the results of the univariate and multivariate analyses of the association
between the use of psychoactive drugs and functional disability for both domains, stratified
by sex. Regarding IADLs, only the use of antipsychotics (HR = 3.14, 95%CI 1.49–6.59)
was an independent predictor of disability among men. Among women, a positive and
independent association was observed for the overall use of psychoactive drugs (HR = 1.34,
95%CI 1.08–1.67 for a psychoactive drug and HR = 1.58, 95%CI 1.17–2.13 for two or more
psychoactive drugs), benzodiazepines (HR = 1.32, 95%CI 1.07–1.62) and antidepressants
(HR = 1.51, 95%CI 1.16–1.98) (Table 2).
As for the domain of BADLs, the use of psychoactive drugs was not associated with disability
among men. Among women, the use of two or more psychoactive drugs (HR = 1.43; 95%CI
1.05–1.94) and antidepressants (HR = 1.44; 95%CI 1.10–1.90) were independent predictors
of disability for BADLs (Table 3).
Table 2. Univariate and multivariate analyses of the association between the use of psychoactive drugs
and functional impairment for IADLs, stratified by sex. Bambuí, state of Minas Gerais, Brazil, 1997–2011.
Impairment for IADLs
Use of psychoactive drug

HR (95%CI)
crude

HR (95%CI)
Adjustedc

Male
No. of psychoactive drugs
1

1.64 (1.15–2.34)a

1.38 (0.96–2.00)

≥2

1.83 (0.93–3.61)

1.40 (0.71–2.79)

Benzodiazepine

1.44 (0.97–2.13)

1.17 (0.78–1.75)

Antidepressant

1.35 (0.71–2.57)

1.23 (0.64–2.37)

Antipsychotic

4.23 (2.07–8.62)

b

3.14 (1.49–6.59)a

1

1.44 (1.16–1.79)a

1.34 (1.08–1.67)a

≥2

1.63 (1.22–2.19)

a

1.58 (1.17–2.13)a

Benzodiazepine

1.41 (1.14–1.73)a

1.32 (1.07–1.62)a

Antidepressant

1.50 (1.15–1.95)a

1.51 (1.16–1.98)a

Antipsychotic

1.26 (0.78–2.06)

1.26 (0.77–2.06)

Female
No. of psychoactive drugs

HR (95%): hazard ratio (95% confidence interval), estimated by extended Cox regression; IADLs: instrumental
activities of daily living; BADLs: basic activities of daily living
In each stratum, separate models were tested for each of the exposures: number of psychoactive drugs,
benzodiazepines, antidepressants and antipsychotics.
a
p < 0.05
b
p < 0.001
c
Adjusted by age, schooling, marital status, obesity, smoking, self-assessment of health, number of chronic
diseases, insomnia complaints, depressive symptoms and cognitive dysfunction.
https://doi.org/10.11606/S1518-8787.2019053000675
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Table 3. Univariate and multivariate analyses of the association between the use of psychoactive drugs
and functional impairment for BADLs, stratified by sex. Bambuí, state of Minas Gerais, Brazil, 1997–2011.
Impairment for BADLs
Use of psychoactive drug

HR (95%CI)
crude

HR (95%CI)
adjusteda

Male
No. of psychoactive drugs
1

1.19 (0.77–1.85)

1.00 (0.63–1.57)

2+

1.15 (0.53–2.47)

0.85 (0.39–1.86)

Benzodiazepine

1.45 (0.94–2.24)

1.09 (0.69–1.72)

Antidepressant

1.01 (0.47–2.17)

0.92 (0.43–1.99)

Antipsychotic

0.60 (0.15–2.41)

0.51 (0.13–2.10)

Female
No. of psychoactive drugs
1

1.41 (1.12–1.78b)b

1.21 (0.96–1.54)

2+

1.56 (1.15–2.10)

b

1.43 (1.05–1.94)b

Benzodiazepine

1.33 (1.07–1.65)

b

1.17 (0.94–1.46)

Antidepressant

1.49 (1.14–1.95)

b

1.44 (1.10–1.90)b

Antipsychotic

1.43 (0.90–2.27)

1.43 (0.90–2.28)

HR (95%CI) Hazard Ratio (95% confidence interval), estimated by extended Cox regression; IADLs: instrumental
activities of daily living; BADLs: basic activities of daily living
In each stratum, separate models were tested for each of the exposures: number of psychoactive drugs,
benzodiazepines, antidepressants and antipsychotics.
a
Adjusted by: age, schooling, marital status, obesity, smoking, self-assessment of health, number of chronic
diseases, insomnia complaints, depressive symptoms and cognitive dysfunction.
b
p < 0.05

DISCUSSION
This study provides additional evidence that psychoactive drugs are associated with the
development of functional disability among older adults, both for IADLs and BADLs, and
that these associations vary according to the sex of the older adult and quantity and class
of the psychoactive drugs used. In the female stratum, with the exception of antipsychotics,
the other psychoactive drugs investigated were associated with the development of
functional disability, for both IADLs (benzodiazepines and antidepressants) and BADLs
(only antidepressants). In the same stratum, evidence of dose-response effect regarding the
association between the number of psychoactive drugs used and impairment for IADLs
was detected. Among men, the antipsychotics were the only psychoactive drugs to predict
functional disability, restricted to IADLs.
Benzodiazepines are the psychotropic drugs that have been most investigated for their
potential impairment in functional capacity among older adults, from a longitudinal
perspective. Among French older people, chronic users of benzodiazepines have a higher
risk to develop limitations in IADLs10; our results of the female stratum corroborate this
French study. Associations between the use of benzodiazepines and the incidence of
disability for BADLs were observed in other older populations11,12,19, even after adjusting for
broad set of covariates (sociodemographic, health behavior and health conditions). In our
study, although the risk of impairment for IADLs was higher among older adults who took
benzodiazepines, the association was not significant.
The likely explanation for the relationship between the use of benzodiazepines and
the onset of functional disability for IADLs derives from their pharmacological action
and adverse effects. Benzodiazepines stand out for their sedative and hypnotic action.
The cumulative effect of the sedative action affects the physical movements and motor
coordination, damaging the psychomotor performance. Among older adults, the
benzodiazepines are related to the cognitive impairment, as well as to the occurrence of
delirium, falls and fractures20.
https://doi.org/10.11606/S1518-8787.2019053000675
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Among women (but not among men), the use of antidepressants has contributed to the
development of disability for both types of activities of daily living, the instrumental and
the basic ones, in similar intensity (increased the risk for IADLs in 51% and for BADLs in
44%). Our findings contradict that observed in a study on Chinese institutionalized older
adults with depressive disorders, in which the use of antidepressants was a protection factor
against the decline of the functional capacity 21. However, our results corroborate, in part,
the findings of another recent study, developed with American adults (50 years or older),
in which the use of antidepressants was a predictor of functional impairment for BADLs,
although it was not a predictor for IADLs8.
Even though their effectiveness in the treatment of depressive disorders is recognized, there
is evidence that adverse effects of antidepressants impair the functionality among older
adults22. Many tricyclic antidepressants (amitriptyline, clomipramine, paroxetine, among
others) have anticholinergic properties, which have been linked to the harm of cognitive
and motor functions23. In addition, the prolonged use of some antidepressants represents
greater risk of falling and hip fractures24, events that can lead to disability, especially among
women as a result of the loss of bone mass due to hormonal actions25. Cognitive ability is
more heavily involved in the IADLs. On the other hand, the completion of BADLs is more
mechanical and depends on a good physical performance, such as muscle strength and
motor coordination, which can be compromised by the use of these medicines. Thus, the
deleterious effects of antidepressants on the cognitive and physical functions would harm
the functional capacity, both for IADLs and BADLs.
Among men, the antipsychotics were the only class of psychoactive drugs to predict
functional disability for IADLs. The risk of impairment for IADLs among older adults who
reported use of antipsychotics was the triple of that measured among those who did not
take this medicine. This association was also detected between Italian institutionalized
seniors (residents in nursing homes), followed during 12 months9. The direct comparison
of the results is hindered by the differences between study populations: the participants in
the study mentioned above were older and had a higher frequency of comorbidities than the
participants in our study. Antipsychotics are drugs used in the management of behavioral
and psychological symptoms of psychotic disorders and dementia, such as agitation and
aggressiveness26. Symptoms of psychotic disorders are more exacerbated among men27.
Just as in the case of other psychoactive drugs already discussed, the antipsychotics
are considered inappropriate for older adults20, exhibiting side effects such as sedation,
extrapyramidal effects and dizziness, which increases the risk of a fall and worsens the
motor and cognitive functions28. In the same way as the other psychoactive drugs here
investigated, the relationship between the use of antipsychotics and impairment can be
related to the adverse effects. It is necessary to pay attention to the results that associate
antipsychotics with disability due to the frequency with which this medication is taken
among older adults29 and due to their off-label use in addressing health problems other
than psychotic disorders30.
The use of more than one psychoactive drug was associated with disability for both BADLs
and IADLs, although this association has been restricted to the female stratum. This
association is consistent with the fact that women took higher amounts of psychoactive
drugs and that, in the female stratum, more than one class of psychoactive drug was
associated with functional disability.
To prevent confusion, our analysis considered a wide range of variables, including
sociodemographic characteristics, use of healthcare services and health conditions. Among
the latter ones, disabling diseases (such as diabetes, Chagas disease and arthritis) and mental
disorders whose pharmacological approach is made with psychoactive drugs were included,
as in the case of depressive symptoms and sleep disorders. However, we did not include
measures of psychotic disorders, which does not rule out the confusion by indication in the
association between the use of antipsychotics and disability. It is possible that the association
observed between the use of antipsychotics and disability for IADLs is partially explained
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by behavioral symptoms typical of psychotic disorders such as aggressiveness and social
isolation. The IADLs are typical of life in society, and they require social interaction. In the
same line of thought, the non-inclusion of the variable fall (associated with the psychiatric
drugs investigated) hinders a clearer understanding as to the possible contribution of this
event for the development of functional disability in this study population. In any case, the
association detected indicates the possibility of the drug being at the origin of the causal
chain that would culminate in the appearance of the disability.
On the other hand, the strength of this study derives from the methodological approach
adopted, such as the use of time-dependent exposure variable. This allowed us to capture
the dynamics of the exposure over the 14 years of follow-up, which included the beginning
of the use of the medicine at a different time from the baseline, or even its discontinuity,
resulting in more accurate measures of association. In addition, the use of psychoactive
drugs was based on self-report, which provides a picture of the use of drugs as close to
the reality, besides verifying the medical prescriptions and the packaging of medicines,
in order to minimize memory problems. The self-report provides a measure closer to the
effective use of medicine than the prescription and dispensing records, because they do
not ensure that the medicine has been effectively used. Finally, it is worth referring to
the innovative character of this study, as it is the first Brazilian study investigating the
association between the use of psychoactive drugs and the functional disability under
a longitudinal perspective.
In short, this population-based longitudinal study was the first, in Brazil, to highlight
the contribution of the use of psychoactive drugs (in general or in specific classes) to the
incidence of functional disability among older adults. To prevent the functional disability,
or at least slow down its onset, it is essential to ensure that the gains in life expectancy
result in more years spent with quality. Because the use of psychoactive drugs constitute a
potentially modifiable risk factor, health professionals should carefully assess the relevance
of their prescription. In this sense, to seek alternatives to pharmacological therapy may be
a viable strategy to prevent disability and maintain the quality of life of the older adults.
Considering the results of this study, which confirm findings in other older populations,
and the inevitability of the use of psychoactive drugs, patients should be monitored and
assessed routinely by their clinicians, so that the benefits of prescription are not outweighed
by the risks involved in the use of these medicines.
REFERENCES
1. Chatterji S, Byles J, Cutler D, Seeman T, Verdes E. Health, functioning, and disability in
older adults: present status and future implications. Lancet. 2015;385(9967):563-75.
https://doi.org/10.1016/S0140-6736(14)61462-8
2. Landi F, Liperoti R, Russo A, Capoluongo E, Barillaro C, Pahor M, et al. Disability, more than
multimorbidity, was predictive of mortality among older persons aged 80 years and older. J Clin
Epidemiol. 2010;63(7):752-9. https://doi.org/10.1016/j.jclinepi.2009.09.007
3. Alves LC, Leite IC, Machado CJ. Conceituando e mensurando a incapacidade funcional da
população idosa: uma revisão de literatura. Cienc Saude Coletiva. 2008;13(4):1199-207.
https://doi.org/10.1590/S1413-81232008000400016
4. Bleijenberg N, Zuithoff NPA, Smith AK, De Wit NJ, Schuurmans MJ. Disability in the individual
ADL, IADL, and mobility among older adults: a prospective cohort study. J Nutr Health Aging.
2017;21(8):897-903. https://doi.org/10.1007/s12603-017-0891-6
5. Bertoldi AD, Dal Pizzol TS, Ramos LR, Mengue SS, Luiza VL, Tavares NUL, et al.
Sociodemographic profiles of medicines users in Brazil: results from the 2014 PNAUM survey.
Rev Saude Publica. 2016;50 Suppl 2:5s. https://doi.org/10.1590/S1518-8787.2016050006119
6. Loyola Filho AI, Firmo JOA, Uchôa E, Lima-Costa MF. Birth cohort differences in the
use of medications in a Brazilian population of older elderly: the Bambuí Cohort
Study of Aging (1997 and 2008). Cad Saude Publica. 2011;27 Suppl 3:S435-43.
https://doi.org/10.1590/S0102-311X2011001500014
https://doi.org/10.11606/S1518-8787.2019053000675

10

Psychoactive drugs and functional disability

Falci DM et al.

7. Voyer P, Cohen D, Lauzon S, Collin J. Factors associated with psychotropic drug use among
community‑dwelling older persons: a review of empirical studies. BMC Nurs. 2004;3(1):1-13.
https://doi.org/10.1186/1472-6955-3-3
8. An R, Lu L. Antidepressant use and functional limitations in U.S. older adults. J Psychosom Res.
2016;80(1):31-6. https://doi.org/10.1016/j.jpsychores.2015.11.007
9. Fedecostante M, Dell’Aquila G, Eusebi P, Volpato S, Zuliani G, Abete P, et al. Predictors of
functional changes in Italian nursing home residents: The U.L.I.S.S.E. Study. J Am Med Dir Assoc.
2016;17(4):306-31. https://doi.org/10.1016/j.jamda.2015.11.004
10. Carrière I, Mura T, Pérès K, Norton J, Jaussent I, Edjolo A, et al. Elderly benzodiazepine
users at increased risk of activity limitations: influence of chronicity, indications, and
duration of action: the three-city cohort. Am J Geriatr Psychiatry. 2015;23(8):849-51.
https://doi.org/10.1016/j.jagp.2014.10.006
11. Petrov ME, Sawyer P, Kennedy R, Bradley LA, Allman RM. Benzodiazepine
(BZD) use in community-dwelling older adults: longitudinal associations with
mobility, functioning, and pain. Arch Gerontol Geriatr. 2014;59(2):331-7.
https://doi.org/10.1016/j.archger.2014.04.017
12. Gray SL, LaCroix AZ, Hanlon JT, Penninx BWJH, Blough DK, Leveille SG, et al. Benzodiazepine
use and physical disability in community- dwelling older adults. J Am Geriatr Soc.
2006;54(2):224-30. https://doi.org/10.1111/j.1532-5415.2005.00571.x
13. Lima-Costa MF, Firmo JOA, Uchôa E. The Bambuí Cohort Study of Aging: methodology and
health proﬁle of participants at baseline. Cad Saude Publica. 2011;27 Suppl 3:S327-35.
https://doi.org/10.1590/S0102-311X2011001500002
14. Lawton MP, Brody EM. Assessment of older people: self-maintaining and
instrumental activities of daily living. Gerontologist. 1969;9(3 Part 1):179-86.
https://doi.org/10.1093/geront/9.3_Part_1.179
15. Katz S, Ford AB, Moskowitz RW, Jackson BA, Jaffe MW. Studies of illness in the aged. The
Index of ADL: a standardized measure of biological and psychosocial function. JAMA.
1963;185(12):914-9. https://doi.org/10.1001/jama.1963.03060120024016
16. World Health Organization. Obesity: preventing and managing the global epidemic. Geneva:
WHO; 1998. (WHO Technical Report Series, 894).
17. Goldberg DP, Gater R, Sartorius N, Ustun TB, Piccinelli M, Gureje O, et al. The validity of two
versions of the GHQ in the WHO study of mental illness in general health care. Psychol Med.
1997;27(1):191-7. https://doi.org/10.1017/S0033291796004242
18. Castro-Costa E, Fuzikawa C, Uchoa E, Firmo JOA, Lima-Costa MF. Norms for the minimental state examination: adjustment of the cut-off point in population-based studies
(evidences from the Bambuí health aging study). Arq Neuropsiquiatr. 2008;66(3A):524-8.
https://doi.org/10.1590/S0004-282X2008000400016
19. Sarkisian CA, Liu H, Gutierrez PR, Seeley DG, Cummings SR, Mangione CM; The Study of
Osteoporotic Fractures Research Group. Modifiable risk factors predict functional decline
among older women: a prospectively validated clinical prediction tool. J Am Geriatr Soc.
2000;48(2):170-8. https://doi.org/10.1111/j.1532-5415.2000.tb03908.x
20. The American Geriatrics Society Beers Criteria Update Expert Panel. American Geriatrics Society
2015 Updated Beers Criteria for Potentially Inappropriate Medication Use in Older Adults. J Am
Geriatr Soc. 2015;63(11):2227-46. https://doi.org/10.1111/jgs.13702
21. Luo H, Tang JYM, Wong GHY, Chen CCH, Lum TYS, Chi I, et al. The effect of depressive
symptoms and antidepressant use on subsequent physical decline and number of
hospitalizations in nursing home residents: a 9-year longitudinal study. J Am Med Dir Assoc.
2015;16(12):1048-54. https://doi.org/10.1016/j.jamda.2015.06.016
22. Kikuchi T, Suzuki T, Uchida H, Watanabe K, Mimura M. Association between antidepressant side
effects and functional impairment in patients with major depressive disorders. Psychiatry Res.
2013;210(1):127-33. https://doi.org/10.1016/j.psychres.2013.05.007
23. Fox C, Smith T, Maidment I, Chan W, Bua N, Myint PK, et al. Effect of medications with anticholinergic properties on cognitive function, delirium, physical function and mortality: a
systematic review. Age Ageing. 2014;43(5):604-15. https://doi.org/10.1093/ageing/afu096
24. Prieto-Alhambra D, Petri H, Goldenberg JS, Khong TP, Klungel OH, Robinson NJ, et al. Excess
risk of hip fractures attributable to the use of antidepressants in five European countries and the
USA. Osteoporos Int. 2014;25(3):847-55. https://doi.org/10.1007/s00198-013-2612-2
https://doi.org/10.11606/S1518-8787.2019053000675

11

Psychoactive drugs and functional disability

Falci DM et al.

25. Ross PD. Osteoporosis: frequency, consequences, and risk factors. Arch Intern Med.
1996;156(13):1399-411. https://doi.org/10.1001/archinte.1996.00440120051005
26. Gardner DM, Baldessarini RJ, Waraich P. Modern antipsychotic drugs: a critical overview. CMAJ.
2005;172(13):1703-11. https://doi.org/10.1503/cmaj.1041064
27. Maric N, Krabbendam L, Vollebergh W, Graaf R, Os J. Sex differences in symptoms of psychosis
in a non-selected, general population sample. Schizophrenia Res. 2003;63(1-2):89-95.
https://doi.org/10.1016/S0920-9964(02)00380-8
28. Jalbert JJ, Eaton CB, Miller SC, Lapane KL. Antipsychotic use and the risk of hip fracture
among older adults afflicted with dementia. J Am Med Dir Assoc. 2010;11(2):120-7.
https://doi.org/10.1016/j.jamda.2009.10.001
29. Oteri A, Mazzaglia G, Pecchioli S, Molokhia M, Ulrichsen SP, Pedersen L. Prescribing
pattern of antipsychotic drugs during the years 1996-2010: a population-based database
study in Europe with a focus on torsadogenic drugs. Br J Clin Pharmacol. 2016;82(2):487-97.
https://doi.org/10.1111/bcp.12955
30. Chien IC, Hsu JH, Bih SH, Lin CH, Chou YJ, Lee CH, et al. Prevalence, correlates, and
disease patterns of antipsychotic use in Taiwan. Psychiatry Clin Neurosci. 2008;62(6):677-84.
https://doi.org/10.1111/j.1440-1819.2008.01869.x

Funding: Financiadora de Estudos e Projetos (FINEP – Process 6694009-00); Conselho Nacional de Desenvolvimento
Científico e Tecnológico (CNPq – Processes 301056/94-3, 14974/97-8, 572208/97-9 and productivity scholarship
for JOAF and MFLC); Coordenação de Aperfeiçoamento de Pessoal de Nível Superior (CAPES – graduate
scholarship for DMF).
Authors’ Contribution: Conception and planning of the study: DMF, AILF; data collection: EC-C, JOAF, MFL-C;
data analysis and interpretation: DMF, AILF, JVMM; preparation of the manuscript: DMF, AILF; critical review
of the manuscript: DMF, AILF, JVMM, EC-C, JOAF, MFL-C; public responsibility for the content of the article.
DMF, AILF, JVMM, EC-C, JOAF, MFL-C.
Conflict of Interest: The authors declare no conflict of interest.
https://doi.org/10.11606/S1518-8787.2019053000675

12

