
Rev Saúde Pública 2008;42(1)

Antônio I de Loyola Filho

Elizabeth Uchoa

Josélia O A Firmo

Maria Fernanda Lima-Costa

Núcleo de Estudos em Saúde Pública e 
Envelhecimento. Fundação Oswaldo Cruz 
e Universidade Federal de Minas Gerais 
(UFMG). Belo Horizonte, MG, Brasil

Correspondence:
Antônio I. de Loyola Filho
Fundação Oswaldo Cruz
Av. Augusto de Lima, 1715 – sala 610
30190-002 Belo Horizonte, MG, Brasil
E-mail: aloy@cpqrr.fi ocruz.br

Received: 9/20/2006
Reviewed: 4/18/2007
Approved: 7/30/2007

Infl uence of income on the 
association between cognitive 
impairment and polypharmacy: 
Bambuí Project

ABSTRACT

OBJECTIVE: To evaluate the prevalence of polypharmacy and the infl uence 
of income on the association between medication use and cognitive impairment 
among elderly people. 

METHODS: Out of the 1,606 baseline members of the Bambuí cohort of 
elderly people, which started in 1997, 1,554 took part in the study. The Mini-
Mental State Examination was applied to all the participants. The association 
between cognitive impairment and polypharmacy was tested by means of 
multivariate ordinal regression, performed for the whole population and for 
each of the income strata.

RESULTS: The prevalence of polypharmacy (two or more medications 
consumed) was 70.4% and the number of medications used presented an 
independent negative association with cognitive impairment (OR=0.72; 95% 
CI: 0.55;0.95). When this was stratifi ed according to personal income (<2 
minimum monthly salaries versus > 2 minimum monthly salaries), a negative 
association was observed between medication use and cognitive impairment 
among elderly people with lower income (OR=0.64; 95% CI: 0.48;0.86), but 
not among those with higher income (OR=1.74; 95% CI: 0.81;3.74).

CONCLUSIONS: With regard to the association between cognitive 
impairment and number of medications consumed, the results indicate social 
inequality in the use of medications. It is possible that these elderly people 
are not consuming the medicines needed for appropriate treatment of their 
health problems.

KEY WORDS: Health of the elderly. Polypharmacy. 
Pharmacoepidemiology. Drug utilization. Cognitive impairment. 
Income.

INTRODUCTION

Polypharmacy is more commonly defi ned as multiple consumption of medica-
tions, although there is no consensus in the literature regarding the quantity of 
medications needed to characterize this practice.7,8,14 The basis for this defi nition 
is solely quantitative and it does not take into account the clinical pertinence of 
the use of these medications (for example, the presence of multiple diseases) 
or the adequacy of the proposed therapeutic regimen.21

In addition to comorbidity, the factors implicated in the genesis of polypharmacy 
include the number of doctors consulted, absence of questions during consul-
tations concerning the medications in use and self-medication.21 Side effects, 
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The present study had the aim of evaluating the preva-
lence of polypharmacy and the infl uence of income 
on the association between the use of medications and 
cognitive impairment, among elderly people.

METHODS

This study was conducted in the city of Bambuí (15,000 
inhabitants), situated in the State of Minas Gerais. The 
life expectancy of the population of the municipality 
of Bambuí in 1997 was 70.2 years and the human 
development index (HDI) was 7.0. Low schooling 
levels (42.6% of the population aged 25 years or over 
presented less than four years of schooling) and low 
income levels (46.0% had an income of less than 0.5 
minimum monthly salary) predominated. Cardiovascu-
lar diseases were the principal cause of mortality and 
the second greatest cause of hospitalization.13

The Bambuí Project is a population-based cohort study 
among elderly people living in the city of the same 
name. The participants were identifi ed by means of a 
complete census of the city that was carried out by the 
team of investigators. All the people living in the city 
aged 60 years or over on January 1, 1997, were invited 
to participate in the study. Among the 1,742 residents 
within the age range considered, 1,606 participated in 
the baseline cohort that was constituted in 1997. Further 
details can be obtained in a previous study.13 All par-
ticipants in the Bambuí baseline cohort who underwent 
the Mini-Mental State Examination (MMSE) and for 
whom there was information on their use of medications 
were selected for the present study.

The dependent variable was the number of medica-
tions consumed over the last 90 days. The participants 
were asked about the medications consumed over this 
period, and the information was confi rmed by checking 
the packaging of the medications mentioned. For cases 
in which the elderly individual selected was unable to 
answer the questionnaire because of health problems 
or incapacity (90/1,606; 5.6%), responses given by 
someone with whom the individual had a personal 
relationship (a close informant) were used.13 The name 
and dosage of the medications were used in identifying 
them. After identifi cation, the medications were broken 
down into their active agents and classifi ed on the basis 
of their chemical formulations. The classifi cation was 
based on the Anatomical Therapeutic Chemical Index 
(ATC/DDD Index), which was developed by the World 
Health Organization Collaborating Centre for Drug Sta-
tistics Methodologya and is recommended for compari-
sons with international studies. The total consumption 
of medications was categorized as 0, 1, 2-4 and 5 or 
more. Polypharmacy was defi ned as the consumption 
of two or more medications, such that consumption of 

interactions and adverse drug reactions, diffi culty in 
complying with prescriptions and excessive expendi-
ture on healthcare are some of the undesirable conse-
quences from polypharmacy.21,22 These consequences 
are more likely to occur among the elderly, because of 
the anatomofunctional changes that accompany aging 
and modify the pharmacokinetics of medications.22

Multiple use of medications is more frequent among 
elderly people,1 because of the high prevalence of 
chronic diseases during this phase of life.2 In developed 
countries, population-based pharmacoepidemiological 
studies have shown that, among elderly people, the 
number of chronic diseases,7,8,25 healthcare service 
usage,7,8 being female14 and being at a more advanced 
age8,14 are related to multiple use of medications. In 
Brazil, a study carried out among elderly people living 
in the metropolitan region of Belo Horizonte16 showed 
that there were signifi cant independent associations 
between the consumption of three or more medications 
and female sex, older age group (80 years or over), 
having at least one chronic disease and having three 
or more medical consultations over the last 12 months. 
Among this same population, high consumption of 
medications (fi ve or more) was associated with higher 
schooling levels (eight years or more) and the other 
variables mentioned above.

Cognitive impairment is frequent in old age,20 and it 
may have negative repercussions on elderly peoples’ 
functional capacity.26 Individual characteristics, life-
style habits, diseases and illnesses are factors that 
predispose elderly people to such impairment, but it 
may be exacerbated through the use of medications.26 
In such cases, cognitive impairment may result from 
polypharmacy or the use of certain classes of medica-
tions (anticholinergic, psychiatric and cardiovascular 
drugs, to cite a few).18

Population-based studies that have investigated associa-
tions between the use of medications and the presence 
of cognitive impairment among elderly people living 
in communities are scarce. Hidalgo et al7 (1997) and 
Klarin et al9 (2003) found among elderly people in 
Spain and Sweden respectively that a greater number 
of medications was consumed among those with cog-
nitive impairment, but the associations did not remain 
signifi cant after adjustment for other variables. On the 
other hand, among elderly people in Britain20 and the 
United States,5 the consumption of medications was 
lower among those who presented cognitive impair-
ment. However, like in the studies cited earlier, the 
differences did not remain signifi cant after adjustment 
for the other exploratory variables. Nonetheless, none 
of these studies investigated whether these associations 
might have been infl uenced by the socioeconomic situ-
ation of the elderly individuals and/or their families.

a World Health Organization. Collaborating Centre for Drug Statistics Methodology. Disponível em: 
http://www.whocc.no/atcddd/indexdatabase/ [Acesso em fev/2005]
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2-4 medications was called minor polypharmacy and 
the consumption of fi ve or more medications was called 
major polypharmacy.1

The presence of cognitive impairment was determined 
by means of the MMSE,3 adapted for Brazil. In this, 
instead of the season of the year, individuals are asked 
about the period of the day; in the questions about 
spatial orientation, the district, address and room in 
the house replace respectively the county, hospital 
and fl oor. Instead of the series of multiples of seven, 
individuals are asked to sequentially add fi ve, starting 
from 25, or alternatively to spell the name “Maria” 
(very common in Brazil), back-to-front. For individu-
als who do not know how to read, two modifi cations 
are introduced: a fi gure “with closed eyes” is presented 
and the individual is asked to do the same as the fi gure 
is doing; and the individual is asked to say a phrase, 
instead of writing it.23 The MMSE scores were dichoto-
mized: elderly people with no schooling and a score 
< 19 and those with some schooling and score < 23 
were considered positive for the presence of cognitive 
disorder (code 1); and the remainder were considered 
negative (code 0).6

The other independent variables included: 1) sociode-
mographic characteristics; 2) health condition; and 
3) healthcare service usage. The sociodemographic 
characteristics considered were sex, age (continu-
ous variable), schooling (completed years), conjugal 
situation and monthly personal income (in Brazilian 
minimum monthly salaries, MMS, at that time). The 
health condition indicators were the number of chronic 
diseases diagnosed by a doctor, as self-reported by the 
individual (“Has any doctor or health professional ever 
told you that you have one or more of the following 
diseases: hypertension, coronary disease, arthritis/rheu-
matism, diabetes or Chagas disease?”), and incapacity 
to perform at least one out of three activities of daily 
living, without help from another person (eating, hav-
ing bath and/or moving between rooms on the same 
fl oor of the house) The indicators for healthcare service 
usage included the number of medical consultations 
attended over the 12 months preceding the interview 
and the history of hospitalization over the same period. 
These variables were included in the study because of 
their epidemiological importance and because they are 
traditionally associated with the use of medications in 
pharmacoepidemiological studies.

Univariate analyses were performed to investigate as-
sociations between: 1) the characteristics of the study 
population and polypharmacy; and 2) the consumption 
of certain classes of medications and positive results 
from the MMSE. The association between cognitive 
impairment and polypharmacy was tested by means 
of multivariate ordinal regression, carried out for the 
whole population and for each of the income strata (< 

2 MMS and ≥ 2 MMS). The ordinal regression model 
was equivalent to a set of binary logistic regressions 
totaling the number of event-variable categories minus 
one. It assumed the premise of proportional odds, i.e. it 
generated a constant association measurement across 
the response-variable categories. The model made it 
possible to pick up the ordered nature of the response 
variable and its underlying continuity attribute, thereby 
minimizing information loss in the categorization.17 
In the multivariate analyses, the associations between 
cognitive impairment and use of medications were ini-
tially adjusted for sex and age, and the fi nal model was 
constructed by introducing the other sociodemographic 
variables, the variables indicating health condition and 
those for health service usage (introduced en bloc), in-
dependent of the presence or absence of any signifi cant 
association in univariate analysis. The variables that 
presented associations at the level of p<0.05 in the fi nal 
model were considered to be independently associated 
with the use of medications. An approximation of the 
maximum likelihood ratio test was used to check the 
premise of proportionality of the odds. To test the as-
sociation between the consumption of certain classes 
of medications and positive results from the MMSE, in 
the whole population and in each of the income strata, 
logistic regression taking a signifi cance level of 5% 
was used. All the analyses were done using the Stata 
statistical package, version 7.0.

This study had been approved by the ethics committee 
of Fundação Oswaldo Cruz, and all of the participants 
signed an informed consent statement.

RESULTS

There were 1,554 participants in this study, correspond-
ing to 96.8% of the membership of the baseline cohort 
of elderly people in Bambuí. Among these, female sex 
(60.2%), couples living together (49.4%), low school-
ing level (64.8% had completed fewer than four years of 
schooling) and low income level (72.8% had a monthly 
income <2 MMS) predominated. The mean age was 
69.2 years (SD=7.3) and the proportion of the elderly 
people who fulfi lled the criteria for positive classifi ca-
tion as cases of cognitive impairment was 17.4%.

The prevalence of medication use among the partici-
pants in the study was 85.7% (1,332/1,554) and 70.4% 
were consuming two or more medications: 44.8% 
consuming 2-4 medications (minor polypharmacy) 
and 25.5% consuming fi ve or more medications (ma-
jor polypharmacy). The following variables presented 
significant associations (p<0.05) with medication 
consumption: cognitive impairment, sex, age, conjugal 
situation, number of chronic conditions diagnosed, in-
capacity to perform at least one activity of daily living 
and number of medical consultations and history of 
hospitalizations over the last 12 months (Table 1).
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Table 2 presents the results from the multivariate analy-
sis on the association between cognitive impairment 
and the consumption of medications, for the whole 
population of this study. After adjusting for all the 

variables included in the model (Model 2), cognitive 
impairment presented an independent negative associa-
tion with polypharmacy. All the variables listed in the 
table (except for conjugal situation and schooling from 

Table 1. Results from univariate analysis on the association between the number of medications consumed and the so-
ciodemographic characteristics, health condition indicators and healthcare service usage indicators. Bambuí, Southeastern 
Brazil, 1997.

Characteristic
Number of medications (%) OR* 

(95% CI) 
0

(N=223)   
1

(N=251)
2-4

(N=723)
5

(N=409)

Cognitive impairment** 

No 76.6 82.5 83.5 84.6 1.00

Yes 23.4 17.5 16.5 15.4 0.76 (0.60;0.97)

Sex

Male 65.3 56.7 35.3 23.2 1.00

Female 34.7 43.3 64.7 76.8 3.18 (2.61;3.87)

Age group (years)

60-69 70.3 63.3 57.3 52.8 1.00

70-79 24.8 29.2 30.2 34.3 1.41 (1.15;1.74)

> 80 5.0 7.5 12.5 12.9 1.83 (1.36;2.47)

Conjugal situation

Married/consensual partnership 61.7 55.8 47.1 42.7 1.00

Widowed 22.5 25.8 38.7 43.2 1.84 (1.50;2.26)

Single/separated 15.8 18.3 14.2 14.1 1.12 (0.85;1.46)

Number of years of schooling completed

None 35.1 30.4 31.1 32.8 1.00

1 – 3 32.9 33.8 32.5 32.8 1.00 (0.80;1.26)

> 4 32.0 36.4 36.4 34.3 1.03 (0.82;1.29)

Personal income in minimum monthly salaries of that time***

< 2 71.8 67.1 74.0 74.8 1.00

> 2 28.2 32.9 26.0 25.3 0.84 (0.69;1.03)

Number of chronic conditions diagnosed by a doctor****

None 55.4 38.8 21.3 7.1 1.00

1 30.2 49.6 38.5 29.8 3.13 (2.45;3.99)

> 2 14.4 21.7 40.2 63.1 8.04 (6.23;10.38)

Incapacity to perform at least one activity of daily living*****

No 98.7 97.5 93.8 89.4 1.00

Yes 1.4 2.5 6.2 10.6 2.84 (1.92;4.18)

Number of medical consultations over last 12 months

None 48.7 40.8 12.6 2.8 1.00

1-2 36.9 37.5 40.1 26.0 4.20 (3.22;5.47)

3-4 9.9 13.8 24.4 28.8 9.87 (7.26;13.42)

> 5 4.5 7.9 22.8 42.4 18.15 (13.26;24.84)

Hospitalization over the last 12 months

No 90.5 87.5 79.0 63.4 1.00

Yes 9.5 12.5 21.0 36.4 2.83 (2.25;3.57)

* OR 95% CI, estimated by the ordinal regression method
** Based on the score obtained from the Mini-Mental State Examination
***  Minimum monthly salary = R$ 120 (at that time, R$ 1 = US$ 1) 
**** Arthritis/rheumatism, Chagas disease, coronary disease, diabetes and/or hypertension
***** At least one among the activities of eating, getting dressed and moving around in the home
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one to four years) remained signifi cantly associated 
with polypharmacy.

The fi nal results from the multivariate analyses accord-
ing to income strata are in Table 3. In the social stratum 
of lower income (<2 MMS), a signifi cant negative as-
sociation was observed between cognitive impairment 

and polypharmacy (OR=0.64; 95%CI: 0.48;0.86). In 
the higher stratum (income ≥2 MMS), the direction of 
this association was positive, but it was not signifi cant 
(OR=1.74; 95%CI: 0.81;3.74). The association pattern 
for polypharmacy was similar in the two strata: the 
differences were in the incapacity to perform activi-
ties of daily living (signifi cant positive association in 

Table 2. Results from multivariate analysis on the association between cognitive impairment, number of medications consumed 
and other variables. Bambuí, Southeastern Brazil, 1997.

Variable
Model 1 Modelo 2

OR (95% CI)* OR (95% CI)**

Disfunção cognitiva***

No 1,00 1,00

Yes 0,82 (0,64;1,06) 0,72 (0,55;0,95)

Sex

Male 1,00 1,00

Female 3,10 (2,54;3,78) 2,18 (1,72;2,75)

Age (in years) 1,03 (1,02;1,05) 1,03 (1,02;1,05)

Conjugal situation

Married/consensual partnership 1,00

Widowed 1,00 (0,78;1,27)

Separated/divorced 0,92 (0,69;1,23) 

Schooling in completed years

None 1,00

1-3 1,21 (0,95;1,54)

> 4 1,42 (1,09;1,83) 

Monthly personal income in minimum monthly salaries****

< 2 1,00

> 2 1,39 (1,09;1,77) 

Number of chronic conditions diagnosed by a doctor*****

None 1,00

1 2,49 (1,93;3,22)

> 2 4,61 (3,49;6,10) 

Incapacity to perform at least one activity of daily living******

No 1,00

Yes 1,96 (1,26;3,06) 

Number of medical consultations over the last 12 months

None 1,00

1-2 2,56 (1,94;3,38)

3-4 5,32 (3,84;7,36)

> 5 8,23 (5,84;11,61) 

Hospitalization over the last 12 months

No 1,00

Yes 1,55 (1,20;2,00) 

* OR 95% CI, obtained by ordinal regression and adjusted for sex and age
** OR 95% CI, obtained by ordinal regression and adjusted for the variables described in column 1 (1,550 individuals 
participated in this analysis)
*** Evaluated using the Mini-Mental State Examination (see methodology section)
**** MMS = R$ 120 (at that time, R$ 1 = US$ 1)
***** Hypertension, arthritis/rheumatism, Chagas disease, coronary disease or diabetes
****** At least one among the activities of eating, getting dressed and moving around in the home
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the lower income stratum and non-signifi cant negative 
association in the higher income stratum) and absence 
of statistical signifi cance for the associations found for 
female sex and history of hospitalization in the higher 
income stratum.

The results from the analysis of associations between 
the consumption of certain classes of medications and 
cognitive impairment, adjusted for sex and age, are 

described in Table 4. Table 5 presents the results from 
the same analysis for income strata. Considering level 
1 classifi cation (anatomical), the consumption of all 
the medication classes investigated was lower among 
the elderly people with cognitive impairment, although 
the differences were not statistically signifi cant. Con-
sidering the therapeutic/pharmacological classifi cation, 
presence of cognitive impairment was positively and 
signifi cantly associated with the use of digoxin-based 

Table 3. Result from multivariate analysis on the association between cognitive impairment, number of medications consumed 
and other variables, stratifi ed according to monthly personal income. Bambuí, Southeastern Brazil, 1997.

Variable

Monthly income in mini-
mum monthly salaries

Monthly income in mini-
mum monthly salaries

< 2 MMS ≥ 2 MMS

OR (95% CI)* OR (95% CI)*

Cognitive impairment**

No 1.00 1.00

Yes 0.64 (0.48;0.86) 1.74 (0.81;3.74) 

Sex

Male 1.00 1.00

Female 2.37 (1.79;3.13) 1.59 (0.99;2.54) 

Age (in years) 1.03 (1.01;1.04) 1.05 (1.02;1.08) 

Conjugal situation

Married/consensual partnership 1.00 1.00

Widowed 1.01 (0.77;1.33) 1.22 (0.72;2.08)

Single/separated 0.98 (0.71;1.37) 0.89 (0.48;1.63) 

Schooling in completed years

None 1.00 1.00

1-4 1.23 (0.94;1.61) 1.24 (0.66;2.33)

> 4 1.36 (1.01;1.83) 1.87 (1.03;3.41) 

Number of chronic conditions diagnosed by a doctor***

None 1.00 1.00

1 2.46 (1.80;3.38) 2.54 (1.62;3.99)

> 2 4.10 (2.94;5.73) 6.63 (3.92;11.19) 

Incapacity to perform at least one activity of daily living****

No 1.00 1.00

Yes 2.55 (1.56;4.17) 0.58 (0.20;1.72) 

Number of medical consultations over last 12 months

None 1.00 1.00

1-2 3.05 (2.17;4.29) 1.75 (1.07;2.86)

3-4 6.30 (4.27;9.31) 3.60 (1.98;6.54)

> 5 9.89 (6.59;14.83) 5.30 (2.65;10.61) 

Hospitalization over the last 12 months

No 1.00 1.00

Yes 1.54 (1.15;2.06) 1.69 (0.99;2.90) 

* OR 95% CI, estimated by the ordinal regression method; 1,128 individuals with income <2 MMS and 422 individuals with 
income ≥ 2 MMS participated in this analysis.
** Based on the score obtained from the Mini-Mental State Examination
*** Arthritis/rheumatism, Chagas disease, coronary disease, diabetes and/or hypertension
**** At least one among the activities of eating, getting dressed and moving between the rooms on the same fl oor
Number of medications used : “0”; “1”; “2-4” or “> 5”.
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cardiac therapy and the use of antipsychotic drugs, and 
negatively and signifi cantly associated with the use of 
angiotensin-converting enzyme (ACE) inhibitors and 
tricyclic antidepressives.

The results from the stratifi ed analysis showed that there 
were differences in the association pattern between the 
two strata. For most of the medications, the consump-
tion was lower among the elderly people with cognitive 
impairment and lower income (and signifi cantly so for 
ACE inhibitors and tricyclic antidepressives), although 
the consumption of digoxin-based medications and 
antipsychotic drugs presented a signifi cant positive 
association. Among the elderly people with higher in-
come, on the other hand, the consumption was greater 
for most classes of medications, and all the signifi cant 
associations that were observed (for cardiovascular 
medications, digoxin-based cardiac therapy drugs and 
methyldopa-based antihypertensives) were positive.

DISCUSSION

The prevalence of polypharmacy observed in the 
present study was greater than what has been found in 
some studies conducted in developed countries.8,25 On 
the other hand, the prevalence of major polypharmacy 
was lower than what has been observed in European 

countries,8,9,25 while it was greater than what has been 
observed in Hong Kong27 and in the metropolitan region 
of Belo Horizonte.16 Differences regarding sociodemo-
graphic characteristics, cultural traits, morbidity pat-
terns and healthcare service usage patterns may underlie 
the variations in medication consumption between 
different populations. However, the possibility that 
methodological differences may partially explain the 
variation observed cannot be dismissed. The Bambui 
study included prescribed and non-prescribed drugs 
and the question on medication consumption covered 
the last 90 days. This may partially explain the greater 
prevalence observed there, in comparison with studies 
that solely considered prescribed medications8,25 or 
that used shorter time windows, such as one week27 
or a fortnight.16

In the present study, the variables indicating health 
conditions and healthcare service usage, and some so-
ciodemographic characteristics, were considered to be a 
priori confounding variables in relation to investigating 
the association between polypharmacy and cognitive 
impairment. The greater usage of medications among 
women confi rmed the fi ndings from another Brazilian 
study.16 Both the variables indicating health condi-
tions and those for healthcare service usage presented 
strong and independent associations with the number of 

Table 4. Results from analysis of the association between consumption of certain selected classes of medications and cognitive 
impairment, adjusted for sex and age. Bambuí, Southeastern Brazil, 1997.

Class of medications*
Cognitive impairment**

OR (95% CI)****
 Yes (%)*** No (%) ***

Alimentary tract and metabolism***** 28.9 33.1 0.78 (0.60;1.06)

Antihistamines H2  4.8  3.9 1.13 (0.59;2.16)

Alimentary tract with anticholinergic action  1.5  1.6 0.70 (0.23;2.15)

Cardiovascular system***** 54.4 57.3 0.99 (0.75;1.31)

Digoxin-based cardiac therapy 20.4 13.9 1.72 (1.21;2.46)

Methyldopa-based antihypertensives  7.8  7.9 1.17 (0.70;1.94)

ACE inhibitors******  3.7  9.0 0.40 (0.20;0.78)

Musculoskeletal system***** 11.9 16.6 0.79 (0.53;1.19)

Non-steroidal anti-infl ammatory drugs  3.0  5.0 0.68 (0.32;1.45)

Central nervous system***** 45.2 48.6 0.95 (0.72;1.26)

Benzodiazepines******* 17.4 19.7 0.95 (0.67;1.37)

Analgesics 12.2 16.8 0.78 (0.52;1.17)

Anticonvulsants  8.9  5.9 1.61 (0.98;2.65)

Antipsychotics  5.9  3.5 2.08 (1.13;3.82)

Antiparkinsonians  2.6  2.0 1.19 (0.50;2.85)

Tricyclic antidepressives  2.2  7.6 0.34 (0.15;0.80)

* Classifi cation in accordance with the Anatomical Therapeutic Chemical Index (ATC)
** Based on the score obtained from the Mini-Mental State Examination, adjusted for schooling level
*** % of users of the class of medications
**** OR 95% CI, estimated by logistic regression and adjusted for sex and age
***** Level 1 of the ATC classifi cation 
****** Angiotensin-converting enzyme
******* Except for anticonvulsants
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medications consumed, thus corroborating a pattern that 
has been found to be consistent across different popu-
lations.7,8,16 The magnitude and independence of these 
associations prove the importance of these variables for 
explaining the use of medications. This consequently 
attests to the pertinence of including them in the study 
for adjustment purposes.

The consumption of medications was signifi cantly 
lower among the elderly people in Bambuí who were 
classifi ed as positive for cognitive impairment. Simi-
lar results have been found in developed countries,5,20 
although in those countries the association did not 
remain signifi cant after adjusting for confounding 
variables. Elderly people with cognitive impairment 
more frequently present chronic health problems28 
and functional limitations,20 and thus it is plausible 
to expect a higher frequency of polypharmacy among 
them. Hanlon et al5 (1996) expressed concern that lower 
consumption of medications among elderly people 
with cognitive impairment might constitute underuse 
of medications, because doctors had failed to prescribe 
adequate drug therapy, infl uenced by knowledge of their 
patients’ cognitive status. Knowing that elderly people 
with abnormal cognitive function are more likely not to 

comply with a therapeutic regimen,19 doctors perhaps 
become more parsimonious in their prescriptions.

Among the classes of medications investigated in the 
present study, only tricyclic antidepressives and ACE 
inhibitors (negative associations), and digoxin-based 
cardiac therapy and antipsychotic drugs (positive asso-
ciations), were associated with the presence of cognitive 
impairment. With regard to ACE inhibitors, Klarin et 
al9 (2003) found similar results among elderly people 
in a rural community in Sweden. Since the medication 
classes investigated are considered to induce cognitive 
impairment,18 one likely explanation for lower use of 
some of them is that this expresses greater precaution 
among doctors with regard to prescribing them, fearful 
of possible negative effects on their patients’ cogni-
tion levels. On the other hand, these patients would 
not be receiving adequate pharmacological treatment 
for their health problems.9 Among elderly people with 
cognitive impairment, health problems may go un-
noticed by health professionals because the patients 
are unable to adequately describe their symptoms.5,9 
On the other hand, the positive association between 
the use of digoxin and antipsychotics and cognitive 
impairment is a matter of concern, since both of these 

Table 5. Results from analysis of the association between consumption of certain selected classes of medications and cognitive im-
pairment,* stratifi ed according to income and adjusted for sex and age. Baseline cohort, Bambuí, Southeastern Brazil, 1997.

Class of medications**
Monthly income in minimum monthly salaries*** 

< 2 MSS
OR (95% CI)****

≥ 2 MSS
OR (95% CI)****

Alimentary tract and metabolism***** 0.75 (0.54;1.05) 1.28 (0.58;2.83)

Antihistamines H2 1.09 (0.50;2.37) 2.42 (0.70;8.34)

Alimentary tract with anticholinergic action 0.76 (0.23;2.44) -

Cardiovascular system***** 0.93 (0.68;1.28) 2.47 (1.05;5.79)

Digoxin-based cardiac therapy 1.55 (1.05;2.28) 3.85 (1.13;13.12)

Methyldopa-based antihypertensives 0.93 (0.53;1.63) 3.20 (1.01;10.14)

ACE inhibitors***** 0.40 (0.18;0.89) 0.86 (0.25;3.00)

Musculoskeletal system***** 0.74 (0.47;1.17) 1.66 (0.63;4.38)

Non-steroidal anti-infl ammatory drugs 0.63 (0.28;1.44) 1.05 (0.13;8.43)

Central nervous system***** 0.96 (0.70;1.30) 0.97 (0.44;2.14)

Benzodiazepines****** 0.90 (0.61;1.35) 1.56 (0.64;3.85)

Analgesics 0.85 (0.55;1.31) 0.57 (0.16;1.98)

Anticonvulsants 1.63 (0.93;2.87) 2.02 (0.62;6.61)

Antipsychotics 2.04 (1.06;3.93) 1.61 (0.19;13.49)

Antiparkinsonians 1.06 (0.37;2.98) 2.42 (0.45;13.13)

Tricyclic antidepressives 0.34 (0.13;0.86) 0.54 (0.07;4.24)

* Based on the score obtained from the Mini-Mental State Examination, adjusted for schooling level 
** Classifi cation in accordance with the Anatomical Therapeutic Chemical Index (ATC)
*** MMS = R$ 120 (at that time, R$ 1 = US$ 1)
**** OR 95% CI, estimated by logistic regression and adjusted for sex and age.
***** Level 1 of the ATC classifi cation 
****** Angiotensin-converting enzyme
******* Except for anticonvulsants 
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medications have been correlated with the occurrence of 
this problem. The appearance of neurological disorders 
has been associated with toxic doses of digoxin and 
with the use of antipsychotics, and in both cases this 
occurs more frequently among elderly people.18 Deeper 
investigations are needed for better understanding of the 
association between the use of these medications and 
cognitive impairment among this population.

The analyses stratifi ed according to income showed 
differences in the association between the use of medi-
cations and cognitive impairment.

In the poorer stratum, elderly people with cognitive 
impairment presented a signifi cantly lower prevalence 
of polypharmacy and had lower consumption of the 
medications investigated. On the other hand, in the 
higher income stratum, cognitive impairment was posi-
tively associated with polypharmacy (without reach-
ing signifi cance) and, among the elderly people with 
cognitive impairment, there was higher consumption 
of most of the medications investigated. In the study 
population, the poorer individuals presented worse state 
of health (number of chronic diseases and incapacity 
to perform at least one activity of daily living) and 
they used the healthcare services more (number of 
medical consultations and history of hospitalizations). 
As stated earlier, all these variables presented positive 
associations with polypharmacy, and this allows it to 
be supposed that the medication needs were greater 
among the population stratum of lower income. In this 
light, the results are of concern, since they indicate 
that inequality relating to the use of medications ex-
ists among this population. In Brazil, there is unequal 
availability of medications, since pharmaceutical care 
remains marked by defi ciencies in the public sector 
with regard to the storage, distribution and dispensing 
of medications, while these are predominantly avail-
able in private pharmacies. Thus, access to and use 
of medications is conditional on the funding capac-
ity, which is greater among individuals with higher 
income.4 Expenditure on medications has a signifi cant 
weight in the budget of the elderly population in Brazil. 
Half of them receive ≤ 1 minimum monthly salary and 
spend an average of 23% of this income on purchasing 
medications.11 Abandonment of treatment with medica-
tions because of their cost occurs frequently.10 All the 
indications are that Bambuí reproduces this Brazilian 
pattern, since the relationship between use of medica-
tions and socioeconomic situation has appeared in 
other studies developed there. Income was positively 
associated with the use of prescribed medications,15 
and the elderly people of lower socioeconomic level 
presented greater diffi culty in obtaining them, which 

they ascribed to fi nancial problems.12 References to 
diffi culties in funding expenses due to medications 
among this population were also observed in a study 
with qualitative methodology.24 Thus, two questions 
can be raised: 1) whether, among the elderly people 
in Bambuí, medical prescriptions should be differenti-
ated not only as a function of doctors’ knowledge of 
patients’ cognitive state, as suggested by Hanlon et al5 
(1996), but also as a function of socioeconomic level; 
and/or 2) whether, under pressure because of adverse 
economic conditions, poorer elderly people with cogni-
tive impairment might be consuming lower quantities 
of medications than those that would be necessary for 
treating their health problems.

The present investigation is the fi rst Brazilian popula-
tion-based study developed with the aim of fi nding 
out whether there is any association between cognitive 
impairment and the use of medications. It is also the fi rst 
Brazilian pharmacoepidemiological study to investigate 
whether socioeconomic conditions would infl uence this 
association, if it were to exist. All the methodological 
care required for ensuring information quality was 
taken, such as standardization of the data collection 
instrument, training for interviewers and census iden-
tifi cation of participants, among other measures.13

However, the cross-sectional nature of the present study 
did not enable clarifi cation of the time relationships be-
tween cognitive impairment and the use of medications. 
It can also be envisaged that insuffi ciency of statistical 
power in the higher-income stratum (N=422) may not 
have allowed confi rmation of a positive association 
between cognitive dysfunction and polypharmacy, 
although this was suggested by the magnitude of the 
association measurement and the respective confi dence 
interval (OR=1.74; 95%CI: 0.81;3.74).

In conclusion, the present study showed that in Bambuí, 
the elderly people classifi ed as presenting cognitive im-
pairment consumed less medication than did those who 
were considered not to have such impairment. Income 
had an important role in this association, since the lower 
consumption of medications among elderly people with 
cognitive impairment in the lower-income stratum did 
not have correspondence in the higher-income stratum, 
where this consumption was greater. Longitudinal stud-
ies are needed in order to establish the time relationships 
between cognitive impairment and the use of medica-
tions, and thus to provide better understanding of the 
importance of medication consumption in the genesis 
of cognitive impairment. Furthermore, such studies 
would also enable investigation of whether the health 
problems of elderly people with cognitive impairment 
are receiving adequate treatment with medications.
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