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Abstract Objective: To evaluate the prevalence of drug
use by elderly outpatients in Italy and to identify the as-
sociation between drug use and gastrointestinal symptoms.
Study design and setting: The study was carried out by
133 general practitioners (GPs) who referred to 24 ge-
riatric units in Italy. All consenting elderly patients seen at
the GPs’ offices were evaluated for gender, age, disability,
current medications, and upper gastrointestinal symptoms.
Results: The study included 5,515 elderly subjects. The
prevalence of drug use was 91.6%, and the mean number
of drugs taken was 2.86 per person. Both the prevalence
and the mean number of drugs significantly increased with
advancing age. Regarding gastrointestinal symptoms,
32.7% of patients reported at least one upper gastrointes-
tinal symptom: 25% with indigestion syndrome, 16.2%
with abdominal pain, and 14.2% with reflux symptoms. A
significantly higher prevalence of symptoms was observed
in females, patients who were taking a higher number of
drugs, and those who had higher disability. Adjusted mul-
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tivariate analysis demonstrated that the use of nonsteroidal
antiinflammatory drugs, steroids, psycholeptics, diuretics,
selective 3, adrenoreceptor agonists or adrenergics, and
antiplatelet drugs was significantly associated with upper
gastrointestinal symptoms. Conclusion: The prevalence
of drug use is very high in this elderly outpatient pop-
ulation. The number of drugs and the use of some specific
drug classes are significantly associated with the presence
of upper gastrointestinal symptoms.
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Introduction

The prevalence of drug use [1] and the prevalence of
adverse drug reactions (ADRs) increase with advancing
age [2]. Reports from the Italian Group of Pharmacoepi-
demiology in the Elderly (GIFA) [3], based on 28,411
patients consecutively admitted to 81 hospitals throughout
Italy, describe gastrointestinal (GI) problems as the most
common ADR (19%) from a total incidence of 3.4% (964
of 28,411). GI disorders were also the most frequent ad-
verse drug event (ADE; 32.1% of a total incidence of
14.6%) observed in a prospective study performed in
elderly patients aged 70 years and older who were con-
secutively admitted to a general hospital in the United
States and monitored daily for ADE occurrence [4]. More
recently, a cohort study of all Medicare patients aged 65
years and older cared for by a multispecialty group practice
during a 1—year period reported that GI tract disorders were
the most frequent ADEs (22.1%) from an overall rate of
50.1 per 1,000 person—years [5].

At present, no data are available on the prevalence of
drug use and GI symptoms in elderly outpatients in the
ambulatory setting. The aim of the present study was to
evaluate the prevalence of drug use by elderly outpatients
in Italy and the association between drug use and GI
disorders in elderly patients managed by their general
practitioners (GPs).
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Materials and methods
Selection of GPs

The study was funded by the Italian Foundation for
Research on Aging (FIRI) and was carried out by 133 GPs.
At the study’s conception, 192 GPs were randomly iden-
tified from local GP lists, 188 of whom attended a pre-
liminary meeting to receive information about the aims,
methods, and design of this study. The meetings were
carried out by 24 educated specialists in geriatrics from 24
different geriatric units in Italy. Of 188 GPs who attended
the meetings, 133 agreed to carry out the investigation.

Inclusion criteria

The investigation was performed from March to June 2003.
GPs included into the study all patients seen during a 2—
week period (10 working days) who accepted participation
in the study. All subjects aged 65 years and over who
sought their GP for a medical problem during this 2—week
period were included in the study. Elderly patients who
were visited in their homes or in nursing homes were not
included.

Data collection

Data were obtained by a structured interview of patients
and/or their relatives and, when possible, were confirmed
by the GPs’ medical records. The interview was carried out
by skilled GPs. A software PC instrument followed the
interviewer step by step in collecting and recording the
demographic and functional data as well as the information
on drug use and GI symptoms. The software was designed
in order to avoid the possibility of recording incomplete
files by including obligatory answers for each demograph-
ic, functional, drug, and symptom category (“no” or “yes,”
and in the case of “yes,” a guided specification of data).
Demographic data (age, gender), physical functions struc-
tured according to activities of daily living (ADL) [6] and
instrumental activities of daily living (IADL) [7] ques-
tionnaires, current therapies, GI symptoms evaluated ac-
cording to the gastrointestinal symptom rating scale (GSRS)
[8], and other GI symptoms (vomiting, hematemesis, and/
or melena) were recorded. Records were computerized and
e-mailed to the statistics reference center for evaluation.

Physical functions

Physical functions were assessed with standardized tests
evaluating a patient’s ability to perform six activities of
daily living: bathing, dressing, transferring, walking, toilet-
ing, and eating [6]. Eight instrumental activities of daily
living—managing finances, taking medications, using the
telephone, shopping for food or clothes, washing, using
transportation, preparing meals, and doing housework—

were also evaluated [7]. We defined “severe disability” as a
loss of three or more functions on the ADL and/or IADL
questionnaires, “moderate disability” as a loss of two
functions on the ADL and/or IADL questionnaires, “mild
disability” as a loss of at least one function on the ADL
and/or IADL questionnaires, and “no disability” as no loss
in ADL/IADL functions.

Drug use

Drug use was identified according to the Anatomical Ther-
apeutics Chemical (ATC) classification code system [9]. In
this system, drugs are divided into 14 main anatomical
groups, each being further divided into two sublevels,
therapeutic and pharmacological. During the interview, the
names of specific drugs were recorded as well as the doses,
the use patterns (acute, chronic, on demand), and the du-
ration of treatment.

Patients were defined as drug users if they were taking a
drug from any of the above described classes at the time of
the visit.

Upper Gastrointestinal symptoms

Gastrointestinal symptoms were evaluated with the GSRS,
modified for patients with upper GI disorders [8, 10]. The
questionnaire includes 15 items for a description of upper
(items 1-8) and lower (9—15) GI symptoms. The GSRS has
been validated in elderly subjects with and without GI
symptoms [11]. Because pathophysiology and clinical
meaning of upper GI symptoms differ from those of lower
GI symptoms, we evaluated the association between drug
use and GI symptoms separately for the upper and lower GI
tracts. Only the following items were evaluated in the
present study:

— Abdominal pain syndrome (item 1: stomach ache or
pain; item 4: hunger pains in the stomach)

— Reflux syndrome (item 2: heartburn; item 3: acid reflux)

— Indigestion syndrome (items 5: nausea; 6: rumbling in
the stomach, i.e. vibrations or noise in the stomach; 7:
bloating or swelling in the stomach; 8: burping, i.e.
bringing up air or gas through the mouth).

Items that described diarrhea and constipation syn-
dromes (items 9—15) were not reported in the study. The
GSRS questionnaire included a response scale with seven
grades; we defined symptomatic patients as those who
reported mild, moderate, or severe discomfort in at least
one item [11]. Moreover, the presence of vomiting, melena,
and/or hematemesis was recorded.

Statistics
Statistical analysis was performed using the SPSS version

11.5 for Windows statistical software package. The Pearson
chi-square and the Fisher exact or Student’s r-tests, when



appropriate, were used for the comparison of demographic
characteristics (gender, age), overall drug use, specific drug
use, and GI symptoms. A multivariate analysis was used to
evaluate potential correlations between sex, age, ADL,
IADL, specific drug use, and GI symptoms. A binary
logistic regression model was used to compute odds ratio
(OR) and relative 95% confidence intervals (CI) of
independent variables. The maximum likelihood method
was used for entering and removing variables and for
calculating variable interaction. All p-values were two—
tailed, with statistical significance indicated by a value of
p<0.05.

Results

Study population: demographic and functional
characteristics

During the study period, 5,533 subjects were interviewed
by 133 GPs. Eighteen subjects were excluded because they
did not fulfill inclusion criteria (age 65 years or over).
Thus, the final evaluation was performed in 5,515 elderly
subjects (2,519 males, 2,996 females, mean age 75.0146.2
years, range 65—100 years).

Table 1 shows the demographic and functional character-
istics of the study population according to geographical area
(northern, central, and southern Italy). No differences were
found among these three geographical areas regarding mean
age. However, significant differences were found regarding
gender (females: northern 57.7%, central 55.2%, southern
50.3%, p=0.0001) and the prevalence of disability identified
by the ADL (northern 14.5%, central 14%, southern 17.3%,
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p<0.05) and IADL scores (northern 28%, central 43%,
southern 39.4%, p=0.0001).

Overall drug use

Of 5,515 subjects, 5,053 (91.6%) were taking at least one
drug, with a statistically significant difference observed
between males and females (90.6% vs. 92.5%, p=0.017;
Table 2). The drug use rates were significantly higher in
patients from northern vs. central and southern Italy
(94.2% vs. 91.5% vs. 89.4%, p=0.0001; Table 1).

Specific drugs taken by the elderly are reported in
Table 2. Cardiovascular drugs, i.e., ACE inhibitors (32.4%)
and calcium antagonists (22.5%), were those most fre-
quently taken. Low-dose aspirin was taken by 20.6% of
subjects. Other pharmacological classes used with great
frequency were GI drugs (19.7%), nervous system drugs
(17.2%), and musculoskeletal drugs (15.4%).

Compared with men, women took significantly more
angiotensin II antagonists (14.3% vs. 9.5%, p=0.0001);
serum lipid-reducing agents (15.0% vs. 13.0%, p=0.039);
nervous system drugs, i.e., psycholeptics (14.1% vs. 6.3%,
p=0.0001) and psychoanaleptics (9.5% vs. 4.1%, p=
0.0001); musculoskeletal drugs (19% vs. 11.1%, p<
0.0001); vitamin and mineral supplements (8.4% vs.
1.7%, p=0.0001); and thyroid therapy (7.3% vs. 1.8%,
»<0.0001). Conversely, compared with women, men took
more low-dose aspirin (23.5% vs. 18.2, p<0.0001), anti-
thrombotic agents (11.7% vs. 7.5%, p<0.0001), organic
nitrates (10.8% vs. 7.3%, p=0.0001), calcium channel
blockers (25.5% vs. 20.1%, p=0.0001), drugs for the
urogenital system (19.4% vs. 1.3%, p<0.0001), drugs for

Table 1 Demographic and functional characteristics and prevalence of drug use by elderly subjects divided according to Italian regional

geographical area (GPs general practitioners)

North Central South/islands Total
Number of patients 2,189 1,201 2,125 5,515
Number of GPs 54 27 52 133
Patients/GPs 40.5 44.7 40.9 41.8

Females, number (%)
Males, number (%) 926 (42.3%)
Mean age+SD 75.07+6.3
Prevalence of drug use % 94.2
Physical function

Activities of daily living questionnaire

1,263 (57.7%)

No disability

Mild disability
Moderate/severe disability

1,836 (85.5%)
184 (8.6%)
126 (5.9%)

Instrumental activities of daily living questionnaire

No disability

1,544 (71.9%)

663 (55.2%)
538 (44.8%)
74.9746.1
91.5°

1,019 (86.0%)
107 (9.0%)
59 (5.0%)

675 (57.0%)

1,070 (50.3)
1,055 (49.6%)
74.94+6.1
89.4°

1,637 (82.8%)°
239 (12.1%)
102 (5.2%)

1,198 (60.6%)"

2,996 (54.3%)
2,519 (45.7%)
75.016.2
91.6

4,492 (34.6%)
530 (10.0%)
287 (5.4%)

3,417 (64.4%)

Mild disability
Moderate/severe disability

309 (14.4%)
293 (13.6%)

276 (23.9%)
234 (19.7%)

420 (21.2%)
360 (18.2%)

1,005 (18.4%)
887 (16.7%)

*North vs. Central, p=ns; North vs. South, p=0.0001; Central vs. South, p=0.007
®North vs. Central, p=0.003; North vs. South, p=0.0001; Central vs. South, p=0.058
“North vs. Central, p=ns; North vs. South, p=0.02; Central vs. South, p=0.018
9North vs. Central, p=0.0001; North vs. South, p=0.0001; Central vs. South, p=0.046
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Table 2 Prevalence of drug use in 5,515 elderly patients

Drug Total subjects Females Males p
n=5515 (%) n=2996 (%)  n=2519 (%)
A. Gastroenterological apparatus 1,087 (19.7) 579 (19.33) 508 (20.17) 0.748
A02. Drugs for acid-related disorders 904 (16.37) 452 (15.05) 452 (17.94) 0.004
A03.05 Drugs for functional gastrointestinal disorders 191 (3.46) 139 (4.6) 52 (2.06) 0.0001
and bile and liver therapy
A06.07.09 Laxatives, antidiarrheals, intestinal, 180 (3.26) 105 (3.5) 75 (2.97) ns
antiinflammatory/antiinfective agents, digestives,
including enzymes
A. Metabolism 860 (15.59) 525 (17.52) 335 (13.30) 0.0001
A10 Insulins and oral blood glucose-lowering drugs 702 (12.72) 354 (11.81) 348 (13.81) 0.029
All. 12. A14-15-16  Vitamin and mineral supplements, other 299 (5.42) 255 (8.5) 44 (1.74)  0.0001
alimentary tract and metabolism products
B. Blood and hemopoietic organs, excluding 577 (10.46) 255 (8.51) 322 (12.78) 0.0001
low-dose aspirin
BO1. Antithrombotic agents 520 (9.42) 226 (7.54) 294 (11.67) 0.0001
B02. B0O3A.B05 Antihemorrhagics, antianemic preparations, 81 (1.46) 38 (1.26) 43 (1.7) ns
blood substitutes and perfusion solutions
C. Cardiovascular system 3,954 (71.70) 2,187 (73.00) 1,767 (70.15) 0.019
Col. Cardiac therapy 1,068 (19.36) 508 (16.95) 560 (22.23) 0.0001
C02. Antiadrenergic agents 299 (5.42) 149 (4.97) 150 (5.95) ns
CO03. Diuretics 836 (15.16) 458 (15.29) 378 (15.01) ns
C04.C05 Peripheral vasodilators. vasoprotectives 119 (2.15) 73 (2.43) 46 (1.82) ns
CO07. Beta blockers 588 (10.66) 338 (11.28) 250 (9.92) ns
CO08. Calcium channel blockers 1,243 (22.54) 601 (20.06) 642 (25.49) 0.0001
C09 Agents acting on renin—angiotensin system 2,457 (44.55) 1,406 (46.92) 1,051 (41.72) 0.0001
C09A-B ACE inhibitors 1,789 (32.44) 978 (32.64) 811 (32.20) ns
C09C-D Angiotensin Il antagonists 668 (12.11) 428 (14.29) 240 (9.53) 0.0001
C10. Serum lipid-reducing agents 778 (14.11) 450 (15.02) 328 (13.02) 0.039
D. Dermatological agents 43 (0.78) 17 (0.57) 26 (1.03) 0.0001
G. Urogenital system and sex hormones 526 (9.54) 38 (1.27) 488 (19.37) 0.0001
H. Hormones for systemic use 380 (6.89) 280 (9.35) 100 (3.97)  0.0001
L Antiinfective drugs for systemic use 65 (1.18) 33 (1.10) 32 (1.27) 0.647
L. Antitumoral drugs and immunomodulators 142 (2.57) 68 (2.27) 74 (2.94) 0.139
M. Musculoskeletal system 850 (15.41) 569 (18.99) 281 (11.15) 0.0001
N. Nervous system 947 (17.7) 644 (21.50) 303 (12.03) 0.0001
NO02.N03. N04.N0O7 Analgesic, antiepileptics, antiparkinson drugs, 288 (5.22) 151 (5.04) 137 (5.43) Ns
other nervous system drugs
NO5 Psycholeptics 582 (10.55) 422 (14.08) 160 (6.35)  0.0001N06
NO06 Psychoanaleptics 389 (7.05) 285 (9.51) 104 (4.12)  0.0001
P. Antiparasitic products, insecticides 17 (0.31) 15 (0.50) 2 (0.08) 0.005
and repellents
R Respiratory system 349 (6.33) 138 (4.61) 211 (8.38) 0.460
RO1.R0O5. RO6 Nasal preparations, cough/cold preparations, 105 (1.90) 49 (1.63) 56 (2.22) Ns
and antihistamines for systemic use
RO3. Drugs for obstructive airway diseases 455 (8.25) 165 (5.50) 290 (11.51) 0.0001
S. Sensory organs 223 (4.04) 127 (4.23) 98 (3.81) 0.471
BOA1C06+-N02BAO1 Blood and hemopoietic organs 1,138 (20.63) 545 (18.19) 593 (23.54) 0.0001

and nervous system: low-dose aspirin

obstructive airway diseases (11.5% vs. 5.5%, p=0.0001),
and drugs for acid-related disorders (17.9% vs. 15.0%,

p=0.004).

The mean number of drugs taken by the elderly was 2.86
per person (males=2.9+1.96, females=2.8+1.8) with a

range from 1 to 15 drugs per person. Both the prevalence
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Total subjects 65-74 years 75-84 years >85 years P
Number of patients 5,489 2,731 2,352 406
Number of patients taking at least one drug (prevalence %) 5,030 (91.6%) 2,465 (90.2%) 2,181 (92.7%) 384 (94.6%) <0.0001
Mean number of drugs 2.9 2.7 3.1 3.15
A. Gastroenterological apparatus 1,082 (19.7%) 549 (20.1%) 453 (19.3%) 80 (19.7%) 0.83
A. Metabolism 858 (15.6%) 414 (152%) 376 (16.0%) 68 (16.7%) 0.67
B+-N. low-dose aspirin 1,048 (19.1%) 374 (13.7%) 558 (23.7%) 116 (28.6%) <0.0001
B. Blood and hemopoietic organs 576 (10.5%) 232 (8.5%) 296 (12.6%) 48 (11.8%) <0.0001
C. Cardiovascular system 3,931 (71.6%) 1,859 (68.7%) 1,769 (75.2%) 303 (74.6%) 0.062
D. Dermatological 43 (0.78%) 28 (1.03%) 13 (0.55%) 2 (0.49%) 0.13
G. Urogenital system and sex hormones 522 (9.5%) 251 (9.2%) 235 (9.99%) 36 (8.87%) 0.62
H. Hormones for systemic use 378 (6.9%) 206 (7.5%) 155 (6.6%) 17 (4.2%) 0.05
I. Antiinfective drugs for systemic use 65 (1.2%) 35 (1.3%) 21 (0.9%) 9 (2.2%) 0.065
L. Antitumoral drugs and immunomodulators 142 (2.6%) 71 (2.6%) 64 (2.7%) 7 (1.7%) 0.52
M. Musculoskeletal system 844 (15.37%) 426 (15.59%) 369 (15.68%) 49 (12.06%) 0.24
N. Nervous system 945 (17.2%) 438 (16.0%) 420 (17.9%) 87 (21.4%) 0.05
P. Antiparasitic products 17 (0.3%) 12 (0.4%) 5 (0.2%) 0 (0.0) 0.17
R. Respiratory system 346 (6.3%) 150 (5.5%) 171 (7.3%) 25 (6.2%) 0.05
S. Sensory organs 222 (4.0%) 104 (3.8%) 100 (4.2%) 18 (4.4%) 0.68

of drug use (+=0.89, p=0.007) and the mean number of
drugs per person (=0.88, p=0.009) significantly increased
with advancing age from 65 to >95 years. This increase
was mainly due to the significant increase in use of
cardiovascular drugs (p=0.0001), low-dose aspirin (p=
0.0001), and drugs for the blood and hemopoietic organs
(p<0.0001; Table 3).

Drug use and GI symptoms

Of the 5,387 subjects who completed the GSRS ques-
tionnaire (97.6% of the total population studied), 1,764
subjects (32.7%) reported at least one mild, moderate, and/or
severe upper GI symptom. The prevalence of upper GI
symptoms was significantly higher in females than in males

(34.2% vs. 30.9%, p=0.011). Furthermore, women had a
significantly higher prevalence of abdominal pain (17.7 vs.
14.5%, p=0.002), reflux syndrome (15.1% vs. 13.0%,

p=0.027), and vomiting (3.6% vs. 1.5%, p=0.0001) than

men, whereas no gender differences were observed regard-
ing the prevalence of indigestion syndrome (males=23.8%
vs. females=26.0%, p=ns) and melena and/or hematemesis
(males=0.73% vs. females=0.47%, p=ns). A significantly
higher prevalence of upper GI symptoms was observed in
elderly patients who were taking a higher number of drugs
(Fig. 1) and who had higher disability as evaluated by the
ADL (p<0.0001) and IADL (p<0.0001) scores.

A significantly higher prevalence of upper GI symptoms
was identified by univariate analysis in elderly subjects who
were taking steroids (48.8% vs. 32.4%, p=0.0001), psycho-
leptics (44.6% vs. 31.5%, p=0.0001), nonsteroidal anti-

Fig. 1 Prevalence of upper 501
gastrointestinal symptoms in el- ¢ Upper GI p<0.0001
derly patients, divided according 451 @ Abdominal pain
to the number of drugs A Reflux syndrome -
40 4 o p<0.0001
M Indigestion syndrome
35 1
30 1
% 251 p<0.0001
p<0.0001
20 A
15 1 [)
A
10 1
5 4
0 T T T T T T T T |
0 1-3 4-6 >7 Drugs
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Fig. 2 Prevalence of upper
gastrointestinal symptoms in el-
derly subjects taking specific
drugs compared with nonusers
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inflammatory drugs (NSAIDs; 40.7 vs. 32%, p=0.0001),
bisphosphonates (42.4% vs. 32.4%, p=0.003), selective 3,
adrenoreceptor agonists (41.1% vs. 32.4%, p=0.01), psy-
choanaleptics (39.3% vs. 32.3%, p=0.009), or diuretics
(38.2% vs. 31.9%, p=0.001) compared with nonusers (Fig. 2).

Multivariate regression logistic analysis, adjusted for
age, sex, disability (ADL and IADL scores), and individual
drug classes that were taken by more than 2% of patients,
demonstrated that steroid, psycholeptic, and NSAID use
was significantly associated with abdominal pain syndrome
(steroids: OR=1.95, 95% CI=1.31-2.9, p<0.001; psycho-
leptics: OR=1.62, 95% CI=1.3-2.02, p<0.0001; NSAIDs:
OR=1.39, 95% CI=1.1-1.75, p<0.005), reflux syndrome
(steroids: OR=1.86, 95% CI=1.22-2.83, p<0.004; psycho-
leptics: OR=1.31, 95% CI=1.03—1.68, p<0.025; NSAIDs:
OR=1.29, 95% CI=1.00-1.66, p<0.05), and indigestion
syndrome (steroids: OR=1.62, 95% CI=1.12-2.36, p<0.01;
psycholeptics: OR=1.63, 95% CI=1.34-1.98, p<0.0001;
NSAIDs: OR=1.26, 95% CI=1.02—-1.56, p<0.03). More-
over, steroid and NSAID use was significantly associated
with vomiting (OR=2.32, 95% CI=1.12-4.77, and OR=2.0,
95% CI=1.31-3.62, respectively). Diuretic use was sig-
nificantly associated with reflux symptoms (OR=1.28, CI
95%=1.03-1.58, p=0.022) and indigestion syndrome
(OR=1.32, CI 95%=1.11-1.57, p<0.001). Antithrombotic
agent use was significantly associated with reflux symp-
toms (OR=1.55, CI 95%=1.13-2.14, p<0.007), and selec-
tive 3, adrenoreceptor or other adrenergic agonist use
was significantly associated with indigestion syndrome
(OR=1.45 CI 95%=1.06-2.00, p=0.02).

Discussion
Overall drug use

Results indicate that medication use occurs in 91.6% of
ambulatory subjects over 65 years of age, with a sig-
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nificantly higher prevalence in women (92.5%) than in men
(90.6%). This high prevalence of drug consumption is very
similar to the 91% and 94% reported respectively in 594
ambulatory men and women aged over 65 years of age in
the United States [1] and to the 82% and 93% observed in
1,260 elderly men and women living at home (1,197
subjects, 95%) or in a nursing home (63 subjects, 5%) in
Finland [12]. The present study is also in agreement with
another Italian study involving data collection from the
medical records of GPs for 3,154 elderly: 97% of women
and 96% of men were taking at least one drug, with a mean
of 3.0 drugs/male and 3.1 drugs/female [13].

In the present study, a mean of 2.8 drugs was observed
both in males and females. These data are comparable to
results previously reported in elderly outpatients [13—15]
but are notably lower than reported for elderly subjects
interviewed prior to hospital admission (5.1-6.6 drugs per
person) [16, 17] or in nursing homes (7.2-8.1 drugs per
person) [18]. Indeed, in agreement with several studies [13—
16], a progressive increase in mean medication number was
observed with advancing age, from 2.5 in subjects from 65
to 70 years to 3.6 in subjects aged 90 years and over. This
was mainly due to a significant increase in the use of
cardiovascular agents, low-dose aspirin, and antithrombotic
drugs.

Drugs most frequently taken by elderly subjects were
cardiovascular (ACE inhibitors 32.4%, calcium antago-
nists 22.5%), low-dose aspirin (20.6%), GI drugs (19.7%),
nervous system drugs (17.2%), and musculoskeletal drugs
(15.4%). All other classes of drugs were prescribed in less
than 15% of subjects. These trends are similar to those
reported in other studies [13, 16-18], while differences
probably reflect the diversity of study populations, partic-
ularly since some studies included subjects with dementia
[19, 20] or severe disabilities and functional impairments
[21]. In the present study, cognitive status was not eval-
uated. Regarding disability, this study included only elderly
subjects who were able to go to the GP’s office alone or



with the help of a family member, thus excluding most
patients with severe disabilities or diseases requiring bed
rest. Indeed, as expected, according to ADL and IADL
scores, respectively, only 4% and 11.3% of the elderly
patients included in this study presented a moderate and/or
severe disability. Looking at the division of patients ac-
cording to geographical area (northern, central, and south-
ern Italy), patients living in southern or central Italy had a
higher prevalence of disability, yet the drug use rate was
lower there than in patients living in northern Italy.

The study confirmed that elderly women took sig-
nificantly more antihypertensives (angiotensin II antago-
nists), anxiolytics, antidepressants, musculoskeletal drugs,
hypolipemics, and vitamins and mineral salts than men.
Conversely, men took more cardiac drugs (nitrates and
calcium channel blockers), antiplatelet drugs, and antiasth-
matic drugs. These findings reflect the gender distribution
of diseases in the elderly in Italy [22].

GI symptoms and drug use

This study demonstrated in a large outpatient population of
elderly subjects that over 30% of patients reported at least
one symptom related to the upper GI tract: 25% of symp-
toms related to indigestion syndrome, 16% to abdominal
pain, and 14% to symptoms of reflux disease. These per-
centages are very similar to the rates reported in previous
epidemiological studies in Europe [23-25]. This study,
however, reported for the first time in an outpatient general
practice population of elderly subjects that the presence of
upper GI symptoms was significantly associated with the
overall number of drugs as well as with some specific drug
classes taken by patients. These findings indirectly support
previous studies that demonstrated that GI disorders were
the most frequent adverse drug event observed in elderly
patients who were admitted to general hospitals in Europe
[3] and the United States [4].

In this study, patients were evaluated by means of the
GSRS administered to 5,387 patients (97.6% of total
population) during the interview. No problems were en-
countered with comprehension or administration of the
questionnaire in this population.

This study reported that elderly users of NSAIDs, corti-
costeroids, and psycholeptics had a significantly higher
prevalence of epigastric and/or abdominal pain, reflux
symptoms, and indigestion syndrome than nonusers of
these classes of drugs. Moreover, NSAID and steroid use
was significantly associated with vomiting within the previ-
ous week. These findings are in agreement with both
epidemiological [3, 5, 13, 26] and clinical studies [2, 4] that
report in patients aged 65 years and older a significant
association between NSAID or steroid use and upper GI
symptoms.

The association of upper GI symptoms with psycholeptic
use (88% of which was benzodiazepines) might reflect the
greater frequency of functional GI disorders, including
abdominal pain and/or indigestion syndrome, in subjects
with anxiety syndromes and sleep disturbances [27]. The
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significant association between antithrombotic agents and
the presence of reflux symptoms is in agreement with
previous clinical studies that indicate adverse upper GI tract
effects during chronic treatment with these drugs [2, 3]. It is
more difficult to explain the significant association between
upper GI symptoms and the use of selective 3, adrenore-
ceptor/adrenergic agonists or diuretics. Data do exist that
suggest a pathophysiological [28] and clinical [29] link
between upper GI symptoms and respiratory diseases,
especially asthma and chronic obstructive pulmonary dis-
ease. Moreover, the renal impairment and electrolyte im-
balance that may be related to diuretic use could indirectly
influence the presence of GI symptoms, particularly in old
age [30]. Nevertheless, no data on the nature of the diseases
that affected these patients were available. Moreover, since
the study design was cross-sectional, no conclusions about
the cause and effect of drug use and the presence of GI
symptoms can be made. Other prospective studies will be
needed to evaluate the pathophysiological relationships
between the use of drugs and the presence of GI symptoms
in elderly subjects.

In conclusion, the prevalence of drug use is very high in
this elderly outpatient population. The number of drugs
and the use of some specific drug classes are significantly
associated with the presence of upper GI symptoms.
Educational and clinical strategies need to be implemented
in order to reduce the GI impact of drug use in elderly
people.
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