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Key summary points
Aim To analyze potentially inappropriate prescribing (PIP), its prevalence and patient conditions associated with this phe-
nomenon, in a cohort of older adults receiving outpatient care.
Findings 41.8% of participants had at least one PIP. The most frequently identified PIPs involved nonsteroidal anti-inflam-
matory drugs (NSAIDs) and glibenclamide; clonazepam in patients with cognitive impairment; and interactions of warfarin 
with NSAIDs. Frailty, polypharmacy, lower educational levels, and taking hypoglycemics, antiasthmatics, nervous system 
or gastrointestinal disease drugs, anti-inflammatories-antirheumatics and analgesics were associated with PIP.
Message PIP, and association with medical and nonmedical factors in outpatient treatment highlights the need to take actions 
to improve drug treatment quality.

Abstract
Purpose To analyze potentially inappropriate prescribing (PIP), its prevalence and patient conditions associated with this 
phenomenon, in a cohort of older adults receiving outpatient care in Mexico.
Methods Data from 1252 adults ≥ 60 years of age, from primary care centers were analyzed. Information included sociode-
mographic data, medications, chronic diseases, polypharmacy (≥ 5 medications), functional dependence, cognitive impair-
ment and frailty. Three logistic regression models were employed to identify associations between PIP (according to the 
Beers criteria) and different variable combinations.
Results A total of 41.8% of participants had at least one PIP. The most frequently identified PIPs involved nonsteroidal 
anti-inflammatory drugs (NSAIDs) and glibenclamide; clonazepam in patients with cognitive impairment; and interactions 
of warfarin with NSAIDs. In the multivariate analyses, Model 1 showed that frailty and polypharmacy were associated with 
PIP. In Model 2, only polypharmacy was associated with PIP. For Model 3, lower educational levels, taking hypoglycemics, 
nervous system disease drugs, antiasthmatics, gastrointestinal disease drugs and anti-inflammatories-antirheumatics and 
analgesics, were associated with PIP.
Conclusion PIP is common in outpatient treatment of health care services in Mexico. Its association with medical and non-
medical factors highlights the need to improve drug treatment quality focused on implementation of effective strategies, such 
as educative interventions, electronic medication safety alerts, and inclusion of pharmacists in the health team.
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Introduction

Between 2000 and 2050, the proportion of the global popu-
lation that is 60 or older will double from 11% to 22%. In 
absolute numbers, this group will rise from 605 million people 
to two billion, representing an important demographic trans-
formation [1]. Aging is a gradual and inevitable process that 
manifests itself primarily in morphological and physiologi-
cal changes, making this transformation even more relevant. 
The International Conference on Harmonization of Technical 
Requirements for Registration of Pharmaceuticals for Human 
Use (ICH) regards older adults as a special population “which 
differs of younger adults in terms of their comorbidity, poly-
pharmacy and pharmacokinetics, as well as their increased 
vulnerability to adverse drug reactions” [2].

Multimorbidity leads to prescribing more medications, 
which favors polypharmacy and in turn raises the risk of 
potentially inappropriate prescribing (PIP) and adverse health 
events. Excess polypharmacy (≥ 10 medications) is considered 
a 5-year mortality predictor [3–5]. Inappropriate medications 
definition comprises those drugs for which the risk of suffer-
ing a resultant adverse event is higher than the clinical benefit. 
Inappropriate medications also include frequent use of medi-
cations, use of medications for longer than indicated, use of 
medications with a high-risk of drug–drug or drug–disease 
interactions, duplication of medications or prescribing drugs 
from the same therapeutic group, and not prescribing drugs 
that clinically should be prescribed [6–8].

Several studies have documented high rates of inappropri-
ate prescribing in older adults, such as prolonged use of psy-
choleptic medications and/or nonsteroidal anti-inflammatory 
drugs (NSAIDs), which can reach 40% [6, 9, 10]. In addition, 
recent data have shown that almost half of older adults may 
be at risk of polypharmacy, PIP, and drug–drug interactions 
[11]. However, it has also been reported that polypharmacy 
does not necessarily increase the risk of PIP and that strategies 
directed at reducing polypharmacy to decrease PIP have not 
been successful [12].

The identification of factors associated with PIP is relevant 
for designing strategies focused on ensuring patients’ access to 
potentially beneficial treatments, and protecting patients from 
inappropriate prescribing and its potential harm [13]. To con-
tribute to improving knowledge in this field for Mexico, the 
goal of this study was to analyze PIP, its prevalence and patient 
conditions associated with this phenomenon, in a cohort of 
older adults receiving outpatient care.

Methods

A secondary analysis was conducted using the database 
of the study “Cohort of obesity, sarcopenia and frailty of 
older Mexican adults” (COSFOMA) (Cohorte de obesi-
dad, sarcopenia y fragilidad de adultos mayores Mexica-
nos) [14]. We analyzed data from 1252 adults aged 60 and 
older, who attended one of the 48 primary care centers 
known as Family Medicine Units (Unidades de Medicina 
Familiar [UMFs]) in Mexico City, during 2014. These 
centers are part of the Mexican Social Security Institute 
(Instituto Mexicano del Seguro Social [IMSS]), a public 
institution that provides medical care to over half of the 
country’s population.

Variables

Based on the information contained in the original data-
base through patients’ self-reporting, the following data 
were extracted to integrate the variables for this study.

Sociodemographic data: sex, age, partnership status, 
and level of education (basic education ≤ 10 years, and 
higher education > 10 years).

Medications

Drugs regularly used for the treatment of chronic diseases. 
Medications were registered by the name of their active 
ingredient and then classified according to the anatomical 
therapeutic chemical (ATC) classification system [15].

Polypharmacy

Defined as the use of five or more medications [16].

Potentially inappropriate prescribing

From the list of medications, identification of drugs 
included in the 2015 Beers Criteria [17], and the applica-
tion of the criteria for potential drug–disease or drug–syn-
drome interactions, based on the clinical information of 
each patient.

Chronic diseases

Hypertension, heart failure, type 2 diabetes, hypothyroid-
ism, rheumatoid arthritis, psychosis, peptic ulcers, neo-
plasms, chronic obstructive pulmonary disease (COPD), 
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cerebrovascular disease, Parkinson’s disease, neuritis, 
peripheral vascular disease, chronic kidney failure, anemia, 
and hepatopathy. Criteria for major depression were estab-
lished using the center for epidemiologic studies depression 
scale-revised (CESD-R) [18].

Multimorbidity

Defined as the presence of two or more chronic diseases.

Other clinical conditions

Functional dependence, evaluated using the Lawton–Brody 
instrumental activities of daily living scale [19]; cognitive 
impairment determined by a mini-mental examination score 
of ≤ 23 [20]; and frailty, classified into three categories using 
the Fried frailty criteria (frail, pre-frail, and robust) [21].

Statistical analysis

A descriptive analysis of the sociodemographic variables, 
chronic diseases, medications, PIP and other clinical condi-
tions was performed. Bivariate analysis was conducted by 
calculating the crude odds ratio (OR) and 95% confidence 
intervals (95% CI) to identify the association between the 
independent variables and PIP. A correlation matrix was 
used to detect collinearity among independent variables. 
Then, three multivariate binary logistic regression analy-
ses with the significant variables from the bivariate analy-
sis were conducted, employing the strategy of incremental 
variable inclusion into each model (forward step). First, 
sociodemographic variables were introduced, along with 
polypharmacy, multimorbidity and other clinical condi-
tions (functional dependence, cognitive deterioration, and 
frailty) (Model 1). Next, the multimorbidity variable was 
replaced by the individual diseases that were statistically 
significant in the crude analysis (Model 2). Finally, the same 
variables from Model 2 were introduced, and medications 
that had significance in the crude analysis were incorporated, 
and the polypharmacy variable was removed (Model 3). A 
p value < 0.05 was considered statistically significant. The 
analyses were conducted using version 11 of the statistical 
software STATA (StataCorp, Texas).

Results

Women comprised 59.9% of the 1252 cases analyzed. The 
average age of the total sample was 68.4 ± 7.1. According to 
the Beers Criteria, 524 (41.8%) participants had at least one 
PIP. The subgroup of patients with PIP was characterized 
by higher proportion of women; higher age; more patients 
living alone; lower educational levels; higher proportion of 

patients with functional dependence, cognitive deterioration 
and frailty; and higher number of cases with multimorbidity 
and polypharmacy (Table 1).

Patients with PIP had higher rates of depression 
(35.5%), hypertension (24.6%) and type 2 diabetes 
(18.9%). These patients more frequently reported taking 
medications across all of the groups of drugs analyzed 
in this study, especially anti-inflammatory-antirheumatic 
and analgesic drugs (75.4%), antihypertensive drugs 
(50.6%), and hypoglycemic agents (29.6%) (Table  2). 
Of the medications to be avoided according to the Beers 
Criteria, nonsteroidal anti-inflammatory drugs (NSAIDs) 
and glibenclamide were the most frequently prescribed. 
The main drug–disease interaction was the use of clonaz-
epam in patients with cognitive impairment (3.2%), and 
the principal drug–drug interaction was the use of warfa-
rin together with NSAIDs (Table 3). The crude odds ratio 

Table 1  Characteristics of study population

*p < 0.05
**PIP potentially inappropriate prescribing

Characteristics All 
n  =  1252
n (%)

Non-PIP** 
n  =  728
n (%)

PIP 
n = 524
n (%)

Sex*
 Female 750 (59.9) 410 (56.3) 340 (64.9)
 Male 502 (40.1) 318 (43.7) 184 (35.1)

Age* (years) 68.4 ± 7.1 68.0 ± 7.0 69.1 ± 7.4
Partnership status*
 Does not live alone 744 (59.4) 459 (63.0) 285 (54.4)
 Lives alone 508 (40.6) 269 (37.0) 239 (45.6)

Education (years)*
  ≤ 10 years 646 (51.6) 348 (47.8) 298 (56.9)
  > 10 years 606 (48.4) 380 (52.2) 226 (43.1)
Functional dependency*
 Yes 437 (34.9) 227 (31.2) 210 (40.1)
 No 815 (65.1) 501 (68.8) 314 (59.9)

Cognitive impairment*
 Yes 304 (24.3) 157 (21.6) 147 (28.1)
 No 948 (75.7) 571 (78.4) 377 (71.9)

Frailty*
 Robust 482 (38.5) 306 (42.0) 176 (33.6)
 Pre-frail 630 (50.3) 364 (50.0) 266 (50.8)
 Frail 140 (11.2) 58 (8.0) 82 (15.6)

Multimorbidity*
 Yes 233 (18.6) 112 (15.4) 121 (23.1)
 No 1019 (81.4) 616 (84.6) 403 (76.9)

Polypharmacy*
 Yes 142 (11.3) 26 (3.6) 116 (22.1)
 No 1110 (88.7) 702 (96.4) 408 (77.9)
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for all variables showed significant association with PIP, 
except for rheumatoid arthritis or neoplasms (Table 4). 
Multivariate models with adjusted associations resulted 
in the following: in Model 1, polypharmacy (OR 6.88, 
CI 95% 4.38–10.81, p <0.001) and the clinical condition 
of frailty (OR 1.60, CI 95% 1.03–2.47, p = 0.037) were 
statistically associated with PIP. In Model 2, only the 
polypharmacy variable (OR 6.81, CI 95% 4.33–10.75, 
p <0.001) was associated with PIP. Model 3 demon-
strated several variables that were statistically associ-
ated with PIP, including lower educational levels (OR 
1.56, CI 95% 1.03–2.43 p = 0.047) and taking hypogly-
cemic agents (OR 9.27, CI 95% 5.06–16.98, p < 0.001), 
nervous system disease drugs, including psycholeptics, 
psychoanaleptics and antiepileptics (OR 25.66, CI 95% 

13.54–48.63, p <0.001); antiasthmatic drugs (OR 5.18, 
CI 95% 1.35–19.80, p = 0.016); gastrointestinal disease-
related drugs (OR 4.92, CI 95% 2.10–11.56, p <0.001); 
and anti-inflammatories, antirheumatics and analgesics 
(OR 278.07, CI 95% 152.61–505.66, p <0.001) (Table 5).   

Discussion

The use of inappropriate medications in older patients is a 
public health problem that affects the morbidity and mor-
tality of this population. The results of this study show that 
certain groups of drugs have higher probabilities of being 
inappropriately prescribed to elderly patients, regardless of 
clinical conditions such as frailty, cognitive impairment or 

Table 2  Chronic diseases and 
drugs by self-reporting

*PIP Potentially inappropriate prescribing

Diseases and drugs (ATC classification) Non PIP* 
n = 728
n (%)

PIP 
n = 524
n (%)

p

Depression 186 (25.5) 186 (35.5) 0.001
Hypertension 142 ((19.5) 129 (24.6) 0.031
Type 2 diabetes 87 (11.9) 99 (18.9) 0.001
Rheumatoid arthritis 24 (3.3) 28 (5.3) 0.085
Hypothyroidism 18 (2.5) 13 (2.5) > 0.05
Neoplasia 4 (0.5) 9 (1.7) 0.051
Peptic ulcers 6 (0.8) 8 (1.5) > 0.05
Heart failure 4 (0.5) 5 (1.0) > 0.05
Chronic pulmonary disease 6 (0.8) 5 (1.0) > 0.05
Peripheral vascular disease 6 (0.8) 5 (1.0) > 0.05
Anemia 4 (0.5) 4 (0.8) > 0.05
Cerebrovascular disease 6 (0.8) 4 (0.8) > 0.05
Chronic kidney failure 5 (0.7) 4 (0.8) > 0.05
Parkinson´s disease 2 (0.3) 3 (0.6) > 0.05
Neuritis 3 (0.4) 1 (0.2) > 0.05
Liver diseases 5 (0.7) 1 (0.2) > 0.05
Psychosis 1 (0.1) 1 (0.2) > 0.05
Drugs
 Anti-inflammatories-antirheumatics and analgesics (M01, N02) 21 (2.9) 395 (75.4) 0.000
 Antihypertensives (C02) 219 (30.1) 265 (50.6) 0.000
 Medications used for diabetes (A10) 104 (14.3) 155 (29.6) 0.000
 Drugs used for nervous system diseases (N03, N05, N06) 23 (3.2) 103 (19.7) 0.000
 Lipid modifying agents (C10) 82 (11.3) 97 (18.5) 0.000
 Antianemic preparations (B03) 29 (4.0) 55 (10.5) 0.000
 Alimentary tract and metabolism drugs (A02, A03) 24 (3.3) 45 (8.6) 0.000
 Drugs used for bone diseases (A11, G03, M05) 22 (3.0) 28 (5.3) 0.041
 Drugs for obstructive airways diseases (R03) 7 (1.0) 22 (4.2) 0.000
 Antithrombotic agents and vasoprotectives (B01, C01, C05) 11 (1.5) 21 (4.0) 0.010
 Antineoplastic and immunomodulating agents (H02, L01, L04, M01) 10 (1.4) 18 (3.4) 0.019
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Table 3  Potentially 
inappropriate prescribing, 
according to Beers criteria 
(2015)

*NSAIDs nonsteroidal anti-inflammatory drugs
**Denominator corresponds to all patients receiving hypoglycemic agents (n = 155)

Beers criteria n = 524
n (%)

Chronic use of NSAIDs* 388 (74.0)
Glibenclamide** 84 (54.2)
Clonazepam 47 (9.0)
Proton-pump inhibitors for > 8 weeks unless for high-risk patients 38 (7.3)
Cognitive impairment/clonazepam 17 (3.2)
History of gastric or duodenal ulcer/NSAIDs without gastroprotective agent 8 (1.5)
Heart failure/NSAIDs 4 (0.8)
Cognitive impairment/imipramine 4 (0.8)
Cognitive impairment/paroxetine 4 (0.8)
Oral or parenteral corticosteroids/NSAIDs without gastroprotective agent 3 (0.6)
Chronic kidney disease/NSAIDs 2 (0.4)
Warfarin/NSAIDs 2 (0.4)
Cognitive impairment/diazepam 1 (0.2)

Table 4  Risk factors for having 
a potentially inappropriate 
prescription

*p < 0.05 = Statistical significance

Risk factor (reference) OR (CI 95%) p*

Sex: female (male) 1.43 (1.14–1.81) 0.002
Age 1.02 (1.01–1.04) 0.008
Partnership status: lives alone (does not live alone) 1.43 (1.14–1.80) 0.002
Education (years): ≤ 10 (> 10) 1.44 (1.15–1.81) 0.002
Functional dependency: yes (no) 1.48 (1.17–1.87) 0.001
Cognitive impairment: yes (no) 1.42 (1.09–1.84) 0.008
Frailty: (robust)
 Pre-frail 1.27 (1.00–1.62) 0.054
 Frail 2.46 (1.67–3.61) 0.000
 Multimorbidity: yes (no) 1.65 (1.24–2.20) 0.001
 Polypharmacy: yes (no) 7.68 (4.93–11.95) 0.000

Diseases: yes (no)
 Hypertension 1.35 (1.03–1.77) 0.031
 Type 2 diabetes 1.72 (1.26–2.35) 0.001
 Rheumatoid arthritis 1.66 (0.95–2.89) 0.076
 Neoplasia 3.16 (0.97–10.33) 0.056
 Depression 1.60 (1.26–2.05) 0.000

Medications: yes (no)
 Medications used for diabetes 2.52 (1.91–3.33) 0.000
 Antianemic preparations 2.83 (1.78–4.50) 0.000
 Antihypertensives 2.38 (1.88–3.00) 0.000
 Drugs used for bone diseases 1.81 (1.02–3.20) 0.041
 Drugs used for nervous system diseases 7.50 (4.70–11.97) 0.000
 Lipid modifying agents 1.79 (1.30–2.46) 0.000
 Drugs for obstructive airway diseases 4.51 (1.91–10.65) 0.001
 Alimentary tract and metabolism drugs 3.11 (1.90–5.07) 0.000
 Antineoplastic and immunomodulating agents 2.55 (1.17–5.58) 0.019
 Antithrombotic and vasoprotective agents 2.72 (1.30–5.69) 0.008
 Anti-inflammatories-antirheumatics and analgesics 103.09 (63.96–166.16) 0.000
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functional dependence, conditions that make patients more 
vulnerable to suffering negative clinical outcomes (falls, 
hospitalizations, disabilities, and death) [21]. In addition, the 
strong association of polypharmacy with PIP documented 
raises this risk even more.

A relevant finding is that almost half of the patients were 
exposed to PIP, which is higher than the rate reported by 
other authors [22, 23]. Therefore, avoiding inappropriate 
medications should be a primary objective of medical atten-
tion for the elderly [3–5]; selection, dose and duration of 
pharmacological treatments should be carefully evaluated 
in clinical practice, particularly in patients suffering cogni-
tive impairment (including the use of central action drugs 
that often produce chronic or acute behavioral and cognitive 
alterations) [24].

Regarding specific medications the results also showed 
that, according to the Beers Criteria, prescriptions for 
NSAIDs and glibenclamide are the most frequently identi-
fied PIPs. This pattern differs slightly from other reports 

that have found that hypnotic, sedative and anxiolytic drugs 
are the most frequently identified, present in more than two-
thirds of PIP [22, 23, 25–30]. In Mexico, glibenclamide is 
included in the reference drug list of the IMSS; as a result, it 
is frequently prescribed to vulnerable elderly patients. Some-
thing similar occurs in Brazil, where this drug is included 
in the list of essential medicines, and the Brazilian govern-
ment distributes it in primary care facilities [31]. Therefore, 
improving practitioners’ prescription quality should include 
actions related to the medications that are sold or included 
in health institutions’ medication formularies or the refer-
ence drug list.

Proton-pump inhibitors are high-risk medications that 
were found associated to PIP. The belief that these drugs 
are simply “gastric protection” has increased their use, and 
their treatment is often prolonged. Appropriate evaluation 
for bleeding risk factors before prescribing these drugs 
should be essential, as well as continuing periodic clinical 
and prescription review to define the need to discontinue 

Table 5  Multivariate logistic regression analyses for having a potentially inappropriate prescription

*p < 0.05 = Statistical significance

Risk factor (reference) Model 1
OR (CI 95%)

p* Model 2
OR (CI 95%)

p* Model 3
OR (CI 95%)

p*

Sex: female (male) 1.25 (0.96–1.62) 0.099 1.24 (0.95–1.61) 0.112 0.98 (0.62–1.54) 0.914
Age 1.00 (0.98–1.02) 0.989 1.00 (0.98–1.02) 0.897 0.99 (0.96–1.02) 0.525
Partnership status: lives alone (does not live alone) 1.24 (0.95–1.60) 0.115 1.25 (0.96–1.63) 0.095 1.06 (0.68–1.68) 0.789
Education (years) ≤ 10 (> 10) 1.23 (0.96–1.58) 0.100 1.20 (0.94–1.55) 0.148 1.56 (1.03–2.43) 0.047
Functional dependency: yes (no) 1.13 (0.86–1.47) 0.379 1.12 (0.86–1.47) 0.392 1.04 (0.65–1.67) 0.874
Cognitive impairment: yes (no) 1.13 (0.84–1.51) 0.423 1.11 (0.83–1.49) 0.473 1.63 (0.99–2.70) 0.056
Frailty: (robust)
 Pre-frail 1.03 (0.79–1.33) 0.838 0.99 (0.76–1.30) 0.961 1.06 (0.67–1.68) 0.793
 Frail 1.60 (1.03–2.47) 0.037 1.45 (0.91–2.30) 0.115 0.88 (0.40–1.92) 0.741
 Multimorbidity: yes (no) 1.23 (0.90–1.68) 0.189 – – – –
 Polypharmacy: yes (no) 6.88 (4.38–10.81) 0.000 6.81 (4.33–10.71) 0.000 – –
 Diseases: yes (no)
 Hypertension 0.98 (0.72–1.33) 0.893 0.88 (0.50–1.57) 0.671
 Type 2 diabetes 1.40 (0.98–1.98) 0.064 0.92 (0.48–1.77) 0.800
 Depression 1.21 (0.91–1.61) 0.194 0.73 (0.44–1.20) 0.213

Medications: yes (no)
 Medications used for diabetes 9.27 (5.06–16.98) 0.000
 Antianemic preparations 0.84 (0.36–1.94) 0.676
 Antihypertensives 0.94 (0.59–1.49) 0.777
 Drugs used for bone diseases 2.22 (0.79–6.26) 0.131
 Drugs used for nervous system diseases 25.66 (13.54–48.63) 0.000
 Lipid modifying agents 1.28 (0.74–2.24) 0.382
 Drugs for obstructive airway diseases 5.18 (1.35–19.80) 0.016
 Alimentary tract and metabolism drugs 4.92 (2.10–11.56) 0.000
 Antineoplastic and immunomodulating agents 0.27 (0.07–1.09) 0.065
 Antithrombotic and vasoprotective agents 1.00 (0.29–3.48) 0.997
 Anti-inflammatories-antirheumatics and analgesics 278.07 (152.61–505.66) 0.000
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their use. The risk of serious adverse events, such as com-
munity-acquired pneumonia, bone fractures, Clostridium 
difficile infection, hypomagnesemia and kidney damage, is 
well known [32]. This finding is consistent with the global 
increase in the prescription of these medications, and points 
to a clear need to create strategies that guide doctors in their 
correct use, such as technology and multifaceted educative 
interventions, among others [33–36].

Older adults have high rates of pain syndromes and oste-
oarticular disease, for which anti-inflammatory-antirheu-
matic and analgesic medications (ATC M01 and N02) are 
frequently prescribed. The elevated proportion of patients 
with PIP who were prescribed these medicines is notewor-
thy in this study, and the proportion identified is higher 
than that mentioned in the literature (e.g., 18% in Brazil 
[37] and 31.4% in Portugal [22]) The overprescribing of 
NSAIDs among the patients in Mexico is a problem that 
has been repeatedly reported in the literature [10, 38]. It 
is also a problem for which the health system has not yet 
incorporated strategies to contain, regardless of the existing 
evidence of effective interventions in this context [39, 40].

Antiasthmatic drugs (R03) were also associated with 
PIP, with theophylline being one of the most frequently pre-
scribed drugs of this group. This PIP illustrates the risk to 
which patients are exposed: theophylline affects the central 
nervous system (insomnia) and raises the risk of arrhyth-
mias. Finally, other examples of PIPs identified in this study 
include the use of anticholinergic drugs that reduce urine 
flow and cause urinary retention, the use of nonselective 
beta-blockers in patients with chronic obstructive pulmo-
nary disease (COPD), and the use of systemic corticoster-
oids instead of inhaled corticosteroids for the treatment of 
patients with moderate-to-severe COPD [14, 41].

Among sociodemographic characteristics that showed 
association with PIP, low educational level has also been 
described in other studies [26–28]. This finding suggests that 
patients’ levels of awareness of their health and treatment, 
as well as their expectations, may play relevant roles in the 
prescriptions they receive. Patients with higher educational 
levels may have better access to information about medica-
tions and thus be more active in doctor-patient communi-
cation, exercising an influence over their prescription. Our 
results confirmed that even when controlling for the number 
of diseases, the effect of education level with respect to PIP 
held steady, as another study also showed [26]. This suggests 
that patients’ educational levels can influence the quality of 
the medications they receive, independent of their clinical 
conditions, and highlights the importance of considering 
educational levels when designing intervention strategies 
to improve drug prescription to older adults.

A strength of this study is that the findings show the need 
in Mexico for having an updated reference drug list contain-
ing drugs that have been shown to be effective, safe and at 

reasonable costs; furthermore, the inclusion of the pharma-
cist in the health teams, and the modernization of the clini-
cal record with electronic alerts for enhance medication use 
should be considered as part of the national drug policy.

Some limitations must be recognized. The secondary data 
analysis did not allow the application of more sensitive PIP 
criteria such as STOPP/START [42]. In addition, although 
these results are not generalizable to other contexts, they are 
representative of primary care users in a public institution 
that covers nearly 50% of the population of Mexico [43].

Conclusion

This study complement information regarding the potentially 
inappropriate use of medications in ambulatory healthcare 
provided to elderly patients. The significant association of 
medical and nonmedical factors with PIP highlights the need 
to take actions to improve the quality of drug treatment, 
through strategies directed both at the education of patients 
and the training of doctors in geriatric pharmacotherapy. 
Including the participation of the pharmacist in the care of 
elderly patients, computer support for decision-making in 
clinical practice should also be considered in those Coun-
tries in which these strategies have not been implemented. 
Additional actions must seek to reduce the risks of adverse 
health events by strengthening effective, educational com-
munication with elderly patients.
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