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Interventions towards reducing adverse drug reactions among geriatric population in
Africa: A scoping review of the literature from 1990-2016

Ajibola S. Saka, Frasia Oosthuizen?, Manimbulu Nlooto®

Abstract

Adverse drug reactions (ADRs) are an important health concern among the geriatric population,
considering their negatives impact on the patients’ health outcomes. Many interventions to reduce
ADR among this segment of the population have however been proposed. This scoping review
aims to discuss these interventions among the elderly African. A literature search was conducted
to identify literature published in English between 1990 and 2016 on google scholar, Ebscohost,
PubMed and African Journal Online (AJOL) databases. The search was conducted using the
following keywords: “geriatric”, “adverse drug reaction”, “inappropriate prescribing”
“polypharmacy” “drug interactions” “intervention” “Africa” alone or in combination. Thirty-
two articles were reviewed, out of which only 9 (28.1%) observational studies were included.
Studies on ADRs amongst the geriatric population in Africa settings have essentially been limited
to the prevalence of the risk factors. The majority of the studies using the explicit prescribing
criteria showed that potential inappropriate prescribing (PIP) is rife in Africa and is a major risk
factor for ADRs among the African geriatric population, there is, however, no interventional
study towards reducing the ADRs. The validity of the explicit criteria and their relevance in
predicting and preventing ADRs among the African geriatric patients has also not been reported.
There is a dire need for interventional studies on strategies to reduce ADRs among the geriatric

population in Africa.
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Introduction

Adverse drug reactions (ADRs) are an important health concern among the geriatric population,
considering their negatives impact on the patients’ health outcomes. An ADR is defined as ‘any
response to a drug which is noxious and unintended, and which occurs at doses normally used in
humans for prophylaxis, diagnosis or therapy of diseases, or for the modification of physiological
functions (WHO, 1972). Several risk factors for ADRs among the geriatric population have been
identified. These include the inability of the health workers to correctly identify ADRs among the
geriatric population, polypharmacy, drug interactions and potential inappropriate medicine
prescribing (PIP) (Salwe et al., 2016; Patterson et al., 2012; Viktil al., 2007; Rochon et al., 2005).
There are serveral issues linked to the occurrence of ADRs in the elderly people; these include the
screening and identification thereof; the appropriateness of the tools used as well as the
effectiveness of intervention as explained below.

Identification and screening for ADRs among the geriatric patients

Many health workers lack the technical skill to correctly identify ADRs, especially among the
geriatric population. In many cases, ADRs are attributed to ‘geriatric syndrome’ or diagnosed
with a new ailment. The inability to distinguish ADRs from definitive diagnosis of diseases, most
times results in the prescribing of another medicine, which increases the likelihood of drug—drug
interactions, and aggravate the ADRs (Rochon et al., 2005). Many methods of determining the
causality association between a drug and ADR in a specific patient are presently being used in
practice. These ADR causality assessment tools are either in form of short validated
questionnaires or algorithms. However, the World Health Organisation (WHO) causality
assessment tool, developed in conjunction with the Collaborating Centers for International Drug
Monitoring, the Uppsala Monitoring Center (WHO-UMC), and the Naranjo probability scales are
the most widely applied in clinical practice due to their simplicity (Agbabiaka et al., 2008). The
reliability of the Naranjo tool has, however, been a subject of debate among researchers in recent
times (Garcia-Cortes et al., 2008). Gallagher et al (2011), using the tool found that some questions
in the tool were inappropriate and that the questions contributed significantly to the artificial
lowering of the overall score. The implication of this is that many definite ADRs are missed.

Screening of patients at risk of ADRs

The use of ADR risk scores to screen geriatric patients for the identification of the group at risk of
ADRs has been proposed. The Brighton Adverse Drug Reactions Risk (BADRI) and the
GerontoNet ADR risk score are also commonly used models in clinical practice today (Petrovic et
al., 2016). These tools assess many risk factors relating to ADR, with significant consideration for
the number of medicines. A “de-prescribing strategy” and the use of “aspirational target method”
have also been proposed to reduce polypharmacy in the elderly. De-prescribing is a process of
gradual withdrawing or tapering of inappropriate medications to mitigate ADRs (Thompson and
Farrell, 2013). Gnjidic et al (2012) in their review of evidence from randomised controlled trials
that applied de-prescribing as an intervention strategy to reduce ADRs among the geriatric
population revealed that de-prescribing decrease medication usage and cost in some studies but
observed that several other intervention studies found no differences in patients’ health outcomes
and mortality. Evidence for its feasibility in clinical practice is also at present inadequate. Scott
and Jayathissa (2010) proposed a strategy which limits the number of drugs to be prescribed to
the vulnerable geriatrics to five. This aspirational target has however been shown to contradict
many current clinical guidelines for the management of diseases (Topinkova et al., 2012).
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Development of screening tool for potential inappropriate prescribing to the geriatrics

It should be noted that explicit criteria that defining potential inappropriate medicines (PIM) in
the geriatric populations have been developed to guide physicians towards evidence-based
medicine use and prevention of ADRs among the geriatric population in American and Europe
(Stephanie et al., 2010; Gallagher and O’Mahony, 2008; Barry et al., 2007; Beers, 1997). The
oldest of the tools is the “Beers criteria” which were first developed in 1991. They have since
undergone several revisions based on the currently available clinical evidence (AGS, 2015).

These criteria have been widely applied to determine the prevalence of PIP in different clinical
settings (Nam et al., 2016; Budnitz et al., 2007; Egger and Bachmann, 2006). However, the
relevance of the criteria in reducing ADRs among the elderly population has been very
controversial. Many studies that specifically evaluated the association between drugs in the earlier
Beers criteria list and the prevalence of ADRs, reported no significant association (Budnitz et al.,
2007; Laroche et al., 2007; Onder et al., 2005). Other reports, however, contradict this negative
finding (Budnitz et al., 2011; Franceschi et al., 2008; Passarelli et al., 2005; Chang et al., 2005).
The lack of reproducibility and failure to produce a consistent association between the Beers
criteria PIMs and ADRs in many studies tend to suggest that the criteria may not be adequate in
defining ADRs in the geriatric population. The STOPP (Screening Tool of Older Person’s
potentially inappropriate Prescriptions) and START (Screening Tool to Alert doctors to the Right
Treatment) which was developed in 2008 and later reviewed in 2014 identifies with the dual
nature of inappropriate prescribing by the inclusion of potential inappropriate omission (PPO)
checklist in addition to PIMs list.

Since the release of the criteria in 2008, it has been used to evaluate medication profiles in many
settings, including community dwellings, ambulatory and inpatient geriatric care in Asia, Europe
and North America (O’Mahoney et al., 2014; O’Connor et al., 2012; Wahab et al., 2012).
Hamilton et al (2011) applied the criteria to evaluate the relationship between ADRs and PIM use
and reported a significant association between the medicines in STOPP criteria and ADRs. An
interventional study that applied the criteria within 3-days of admission also reported a significant
reduction in the ADRs and the duration of hospital stay by 72 hours among the study geriatric
patients (O’ Connor et al., 2012). Other recent screening tools for PIP in the geriatric population
include the FORTA (Fit FOR The Aged) list and the ACOVE project. FORTA which was
developed in Germany categorises medicines into four based on the degree of evidence of their
clinical benefits, efficacy and safety (Wehling, 2009). The tool, though validated by a panel of the
geriatricians still need to be assessed for its impact on therapeutic outcome (Kuhn-Thiel et al.,
2014). The Assessing Care of Vulnerable Elders (ACOVE) project, apart from specifying
medicines that should not be prescribed or need to be carefully monitored after initiation, also
identifies quality guides for appropriate medicine administration in the geriatrics (Shrank et al.,
2007; Shekelle et al., 2001).

Another effort at reducing PIP is the development of a clinical decision supports system (CDSS)
for evaluating the risk of PIM in geriatric primary care patients known as TRIM (Tool for
reducing inappropriate medicines) (Niehoff et al., 2016). The tool, when supplemented with direct
patient assessment and medical chart review, can generate patient-specific reports on problematic
medications for the individual. However, further evaluation of the tool for specificity, reliability
and practicability of use in the clinical settings is still needed. Many interventions to reduce
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ADRs among the geriatric population have been developed and implemented in developed
nations with varying degrees of success; however, to the best of the authors’ knowledge, no
review of such interventions have been documented in the African geriatric population. Hence,
this study was carried out with a view to describe the trends in the prevalence of known risk
factors for ADRs among the geriatric population in Africa; and to describe the interventions
towards reducing ADRs that have been implemented in geriatric patients in Africa.

Methods

This scoping review was based on the Arksey and O’ Malley’s (2005) methodology and the
modification proposed by Levac et al (2010). A review of the literature on the interventions to
reduce ADRs among the geriatric population was carried out. A broad literature search was
initially carried out to identify articles on the background to ADRs among the geriatric population
in peer-reviewed journals, published in English between 1990 and 2016. The search was later
narrowed down to the studies on the African geriatric population. Papers on the classified
thematic areas were identified and studied for inclusion in the review. Two thematic areas were
identified as being core to the review. They are: (a) the prevalence of the documented risk factors
for ADRs among the geriatric population in Africa (b) the interventions targeting the risk factors
towards reducing ADRs among the geriatric population. Thus, relevant systematic reviews and
research articles on sub-thematic issues such as polypharmacy, drug-drug interactions,
inappropriate medicine prescribing, prevalence and identification of ADRs, physicians and
pharmacist-led medication chart review and its impact on ADR prevention or reduction were
included in the initial search.

The search was conducted using the keywords, “geriatric” “adverse drug reaction”,
“inappropriate prescribing” “intervention” “irrational” together or as appropriate on google
scholar and Ebscohost, PubMed and AJOL. Articles were included in the review if (1) it is a
research article reporting primary data collected by the author(s) (2) published between January
1990-December 2016 in a peer-reviewed journal (3) published in English (4) the study
populations are geriatric in Africa (5) 60 years and above (6) evaluates any of the identified sub-
thematic issues. The selection was not limited to a study design. Articles were excluded if (1)
duplicated, the most comprehensive were included (2) it is on economics implication of ADRs
among the elderly (3) evaluates ADRs in a specific disease population (4) the full text of the
articles were in languages other than English. (5) full text of the article was not accessible (6)
Opinion papers or conference proceedings. The identified articles were studied by the principal
author but the decision on the article to be included was a joint decision of both the principal
author and the co-authors. The risk of bias in the included studies was however not assessed. Data
were extracted into a data-charting form and later imported into Excel worksheet. Information
extracted from each of the publications include author, year of publication, country of study,
study design, population, the focus of the study, the criteria/tool used, outcomes measured, results
and conclusion. A descriptive analysis was carried out.

Review findings

Search results
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Out of the 216 reports that were initially identified only 32 reported on Africans; 9 (28.1%) of the
32 met the inclusion criteria; 2 (7.4%) which had full articles in French and Arabic were rejected
(Figure 1).

Figure 1: The flow diagram for the selection of the included articles

Reports from databases search
(n=216)

Reports on non-African

populations (n=171)

Reports on African geriatric

populations (n=45)

Reports on African population in
diaspora (n=13)

Reports on African geriatric populations in
Africa (N=32)

Reports excluded (n=23). Full text
not accessible (n=4). Conference
proceedings (n=2). Duplicate
articles (n=4). Full text in other
languages except English (n=2). ADR
in specific diseases (n=7).Reports
on ADR economics (n=1). Reviews
(n=3)

Reports of observational studies included (n=9)
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Study characteristics

The included articles 9 (100.0%) were cross-sectional and observational studies involving 2339 (2.1%) elderly outpatient
prescriptions; 296 (0.3%) inpatients prescriptions and 109,830(97.6%) prescriptions from pharmacy database. The exact number of the
study participants could not be determined due to the likelihood for cross-over between the participants included in the studies that
used especially pharmacy database. Only 1(11.1%) articles evaluated the prevalence of drug-drug interactions; 3(33.3%) evaluated the
prevalence of polypharmacy and PIP while 8(88.9%) assessed the prevalence of PIP among the elderly. Three (33.3%) articles were
from Nigeria. Majority 6(66.7%) of the studies were carried out in a single centre (Table 1).

Table 1: Studies included in the review

Author Country | Study design Population Criteria used Outcome Conclusion
(year) Measured
Hamza et | Egypt Cross-sectional | 395 outpatients | Beers criteria Polypharmacy | There is a significant
al (2012) prospective >60 years 2003 And PIP relationship between

(Interview and Polypharmacy and PIP

medical chart

review)
Eze and | Nigeria | Retrospective | 1000 Beers criteria Potential Prescribing to  the
Olowu (Chart review) | outpatients’ 2003 inappropriate | elderly was suboptimal
(2011) prescription >60 Prescribing

years
Van South- | Retrospective | 103,420 Beers criteria Potential PIP is common in
Heerden et | Africa (pharmacy >65 years 2012 inappropriate | elderly prescriptions
al (2016) database) Prescribing
Getachew | Ethiopia | Retrospective | 156 inpatients | 2015 Potential PIP is less common in
et al >65 years STOPP/START | inappropriate | hospitalized patients
(2016) Criteria prescribing of
antithrombotic
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therapy.
Teka et al | Ethiopia | Cross-sectional | 140 in-patients | Micromedex Drug-drug Drug-drug interactions
(2016) (method used | >60 years online drug | interactions in prescriptions to the
not indicated) interaction elderly is common in
reference the resource-limited
setting
Fadare et | Nigeria | Cross-sectional | 220 outpatients | Beers  criteria | Polypharmacy | Polypharmacy and
al (2013) prospective >65 years 2012 and potential | potential inappropriate
inappropriate | prescribing are major
prescribing therapeutic issues in
Nigeria
Fadare et | Nigeria | Cross-sectional | 350 outpatients | Beers  criteria | Potential Both tools detected
al (2015) Prospective >65 years 2012 and | inappropriate | potential inappropriate
STOPP/START | prescribing prescribing
Criteria 2015
Hanan and | Egypt Retrospective | 374 Beers criteria | Potential Potential inappropriate
Hanan outpatients>65 | (version not | inappropriate | prescribing was high
(2012) years stated) prescribing
Chetty and | South- | Retrospective | 6,410 Beers criteria Potential Potential inappropriate
Gray Africa prescriptions 1997 inappropriate | prescribing is  rife.
(2004) prescribing Women are more likely
and to receive inappropriate
polypharmacy | medicines than male
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Discussion

Studies on the intervention to reduce ADRs among geriatric population in Africa are rare. This
review did not identify any interventional study towards reducing ADRs among the African
geriatric population. The paucity of research in this area in Africa is probably because Africa was
regarded as a continent for the young until recently. Most of the studies identified by the review
were carried out in the 2000’s and it appears little or no reports were available about the topic in
the 90’s. This review, however, identified 9 observational studies on the prevalence of different
risk factors for ADRs among the geriatrics in Africa

Poly-pharmacy

Hamza et al (2012) in a study to determine the prevalence of polypharmacy and PIM use among
395 elderly persons (>60 years) in rural areas of Egypt showed that polypharmacy (defined as the
use of 5 or more drugs) was more than half (56%) while PIM (as defined by 2003 Beers criteria)
use was 41% in the population. Another prospective study in Nigeria appears to corroborate this
finding. Fadare et al (2013) using a medical chart review of 220 outpatients aged 65 years and
above in a rural hospital observed that almost 30% of the population received 5 or more drugs and
concluded that polypharmacy was a major concern among the elderly. This review did not
identify any reports that explored the relationship between polypharmacy and ADRs among the
geriatric population in Africa and no intervention has been reported in this area

Drug interactions in prescriptions to the geriatric population

Polypharmacy is a prominently documented risk factor for ADRs among the geriatrics, majorly
due to drug-drug interactions. Teka et al (2016) evaluated the prevalence and the determinants of
drug-drug interactions among 140 geriatric patients (>60 years) admitted to a medical ward of a
referral hospital in Ethiopia in 2014. The concurrently prescribed medicines taken by the patients
for at least 24 hours were evaluated. They reported that more than 60% of the population had
taken drugs with at least one potential drug-drug interaction while 3.6% were exposed to
contraindicated drug combinations. In addition, the researchers observed that polypharmacy
defined as 5 or more drugs could potentially contribute to the higher risk of drug-drug interactions
in the patients. Apart from the population sample size which may be considered small for this
study, a prospective longitudinal study to determine the clinical importance of these interactions
is needed. Studies on the prevalence of drug-drug interactions in outpatients’ prescription are also
needed. It is possible that the low prevalence of contraindicated drug combinations reported in
this study may be due to special attention usually paid to the inpatients by many prescribers; a
luxury not enjoyed by the outpatients in many health facilities in Africa.

Inappropriate medicines prescribing to the African geriatric population

Studies that applied the Beers criteria

The Beers criteria despite the criticism against the earlier versions of its use of “independent of
diagnosis”, limited transferability and failure to address common potentially inappropriate
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prescribing (PIP) such as drug interaction has, nonetheless remains the cornerstone to the
optimisation of geriatric therapy in many parts of the globe (Hill-Taylor et al., 2013). The criteria
appear to be the mostly applied in the African settings compare to others. This review identified 7
studies that have applied the criteria in 3 different countries on the continent. Chetty and Gray
(2004) applied the modified 1997 version of the criteria to prescriptions from the public primary
health care facilities and old age homes in South-Africa and reported that 30% of the prescriptions
included at least one PIP. Eze and Olowu (2011) evaluated 1000 outpatients’ prescriptions in a
Nigerian tertiary hospital using the 2003 Beers criteria and reported that more than 45% of the
prescriptions contained at least one PIP. They also, in addition, observed that 82.7% of the PIM
were medicines of high ADR severity as graded by the criteria. The prescription of PIM of high
ADR severity grade in their study appears to be higher when compared with the observation of
Hamza et al (2012) who reported 41% prevalence of PIM and 32% prevalence of medicines
graded high ADR severity among the Egyptian elderly population (>60 years) using the same
version of the criteria. Hanan and Hanan (2012) in Egypt evaluated 375 outpatients’ prescriptions
from the family medicine in 2011 and reported that 38.1% of the prescriptions contained PIM.
The prevalence of PIM use among the African elderly population in these reports appears to be
comparable. This may be an indication of likely similar local prescribing habits and formularies,
pointing to the feasibility of regional criteria.

The prevalence of PIM among geriatric population in Africa, however, appears to be on the
downward trend judging from the latest reports. Fadare et al (2013) in a prospective study of 220
elderly general outpatients in a rural health facility in Nigeria using 2012 Beers’ criteria showed
that over a quarter of the patients had at least one PIM. Van Heerden et al (2016) also applied the
2012 version of the criteria on a database of the South African pharmaceutical benefit
management company reported that 13% of the patients’ prescriptions contained PIM. The
authors also observed that female sex was more likely to receive PIMs than the male folk. The
observed trend in PIM use among African elderly patients could have been due to likely more
awareness of the criteria by the prescribers on the continent as well as the improved sensitivity of
the newer versions of the Beers criteria. However, like other studies in other parts of the globe
that evaluated the prevalence of PIM using the Beers’ criteria, the included studies in this review
are limited by their designs. Most were retrospective and use “independent of diagnosis” subset
and the earlier versions of Beers criteria which transferability has been questioned (Nam et al.,
2016)

STOPP/START criteria

The use of STOPP/START criteria to determine PIP though, very popular in the Europe appears
to be relatively uncommon in Africa, probably due to its relative novelty. Only 2 included
articles applied the criteria. Getachew et al (2016) applied the 2015 version of the criteria in a
retrospective study of 156 hospitalised Ethiopian elderly who were on anti-thrombotic therapy.
They revealed that more than 13% of the patients were prescribed at least one PIP. The study,
however, did not evaluate the contribution of the PIM to the hospitalisation or patients’ length of
stay in the hospital. Due to the deficiencies of individual PIP screening criteria and there overlaps
in several domains reported by many studies in Europe and America, it is not uncommon to find
researchers applying both the criteria for a better identification of PIP (Formiga et al., 2016). It is
not surprising to note that almost all the studies that applied Beers and STOPP/START in the
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literature criteria were carried out in America and Europe and very little has been reported from
the African continent. This probably because the tools were developed in these countries and
appear to be specific for the countries of their origin.

Comparison of the Beers criteria and STOPP/START criteria

The review identified only one study that compared the explicit criteria in Africa. Fadare et al
(2015) in a study to compare the 2012 Beers criteria with 2015 STOPP/START criteria in
determining PIP among 350 elderly patients attending the outpatient clinics of two tertiary
hospitals in Nigeria, reported that the Beers criteria detected more PIP than the STOPP/START
criteria (30.3% against 15.7%). This contradicted many reports from the developed countries
(Ubeda et al., 2012; Hamilton et al., 2011; Ryan et al., 2009; Gallagher et al., 2008). This
observation by the Fadare and colleagues lays credence to the need for the validation of the
criteria in the African settings. It is worthy of note that in all the studies that applied the Beers and
STOPP/START criteria among African geriatric populations, the criteria were not validated.
There are potential challenges associated with invalidated criteria in Africa. These include the
possibility that of some of the medicines listed in the criteria may not be available on the African
continent due to the difference in local prescribing habits and formularies. In addition, some of
the listed medicines in the criteria may also not have the same adverse effect in the African
population due to genetic and other variations. Furthermore, none of the studies evaluated the
relationship between PIM listed in the criteria and the ADRs. The contributions of the drugs listed
in the criteria to potential drug-drug interactions in diseased elderly patients were also not
assessed. In addition, the perceptions and attitude of the prescribers on the continent towards the
adoption and implementation of the criteria have not been evaluated.

Limitations

Studies/review of this nature can be difficult to understand for the reason to extend research results
beyond the setting in which the study was conducted. It is difficult to establish validity, because to
generalize results from already conducted studies to the general population may be difficult to compare.

Conclusions

Reports of intervention to reduce ADRs among the geriatric patients in Africa are limited. Many
of the efforts in this regard have been on the identification of the causes of the ADR using the
explicit criteria for PIP. Studies on the validity of the criteria and its relevance to predicting and
preventing ADRs among the African geriatric patients are needed. The development of regional
criteria from the modified Beers criteria (apparently the most applied criteria on the continent)
will be a right step in the right direction. Intervention studies towards reducing the ADRs among
the geriatric population on the African continent are also needed.

189



PULA: Botswana Journal of African Studies Vol 31, No 1, Supplement 1, 2017

Declaration of conflict of interest

We declare that there is no conflict of interest in relation to this study.

190



PULA: Botswana Journal of African Studies Vol 31, No 1, Supplement 1, 2017

References

Agbabiaka, T.B., Savovic, J., Ernst, E. (2008). Methods for causality assessment of adverse drug
reactions: systematic review. Drug Saf, 31, 21-37.

American Geriatrics Society. (2015). Updated Beers Criteria for potentially inappropriate
medication use in older adults. US Department of Health and Human services. Guideline
summary ngc:010857

Arksey, H. and O’Malley, L. (2005). Scoping studies: Towards a methodological framework. Int
J Soc Res Methodol, 8, 19-32

Barry, P.J., Gallagher, P., Ryan, C., O’Mahony, D. (2007). START (screening tool to alert
doctors to the right treatment)-an evidence based screening tool to detect prescribing omissions in
elderly patients. Age Ageing, 36, 632-638

Beers, Mark. (1997). Explicit criteria for determining potentially inappropriate medication use by
the elderly: An update. Arch Intern Med, 157, 131-136

Budnitz, D.S., Lovegrove, M.C., Shehab, N., Richards, C.L. (2011). Emergency hospitalizations
for adverse drug events in older Americans. N Engl J Med, 365, 2002.

Budnitz, D.S., Shehab, N., Kegler, S.R., Richards, C.L. (2007). Medication use leading to
emergency department visits for adverse drug events in older adults. Ann Intern Med, 147 (11),
755-765.

Chang. C.M., Liu, P.Y., Yang, Y.H., Yang, Y.C., Wu, C.F,, Lu, F.H. (2005). Use of the Beers
criteria to predict adverse drug reactions among first-visit elderly outpatients. Pharmacotherapy,
25, 831-8.

Chetty, R. and Gray, A. (2004). Inappropriate prescribing in an elderly population: Findings from
a South African public sector survey. International Journal of Pharmacy Practice, 12(3), 149-154

Egger, S.S., Bachmann, A., Hubmann, N., Schlienger, R.G., Krahenbuhl, S. (2006). Prevalence
of potentially inappropriate medication use in elderly patients: comparison between medical and
geriatric wards. Drugs Ageing, 37(6), 823-837

Eze, U.LLH., Olowu, A.O. (2011). Prescribing patterns and inappropriate use of Medications in
Elderly Outpatients in a Tertiary Hospital in Nigeria Tropical Journal of Pharmaceutical
Research, 10 (1), 19-25

Fadare, J.O., Deselu, O.0., Obimakinde, A.M., Adeoti, A.O., Agboola, S.M., Aina, F.O. (2015).
Prevalence of inappropriate medication prescription in the elderly in Nigeria: A comparison of
Beers and STOPP criteria. International Journal of Risk and safety in Medicine, 27(4), 177-189

Fadare, J.0., Segun, M.A., Olumide, A.O., Rachel, A.A. (2013). Prescription pattern and
prevalence of potentially inappropriate medications among elderly patients in a Nigerian rural
tertiary hospital. Ther Clin. Risk Manag, 6, 115-120

Formiga, F., Vidal, X., Agusti, A., Chivite, D., Roson, B., Barbé, J., Lopez-soto, A., Torres, O.H.,
Fernandez-moyano, A., Garcia, J., Ramirez-duque, N., San josé¢, A., Aguilera, C., Ballarin, E.,
Pérez, E.L., Bocanegra, C.P.R., Toscano, A., Pal, C., Teixidor, T., Hernandez, M.G.M., La rosa

191



PULA: Botswana Journal of African Studies Vol 31, No 1, Supplement 1, 2017

morales, R., Martinez, M.A.N.S.B., Bosch, X., Palau, M.J., Rovira, J., Navarro, M., Vallano, A.,
Cabot, C., Ballesteros, I., Ruiz, D., Turbau, M., Ponte, P., Ortiz, G., Cobas, P.C.R., Gil, P. (2016).
Inappropriate prescribing in elderly people with diabetes admitted to hospital. Diabetic Medicine,
33, 655-662.

Franceschi, M., Scarcelli, C., Niro, V., Seripa, D., Pazienza, A.M., Pepe, G., Colusso, A.M.,
Pacilli, L., Pilotto. A. (2008). Prevalence, clinical features and avoidability of adverse drug
reactions as cause of admission to a geriatric unit: a prospective study of 1,756 patients. Drug Saf
, 31(6), 545-556.

Gallagher, P., and O’Mahony, D. (2008). STOPP (Screening Tool of Older Persons’ potentially
inappropriate prescriptions): application to acutely ill elderly patients and comparison with Beers’
criteria. Age Ageing, 37(6), 673-679.

Gallagher, P., Ryan, C., Bryne, S., Kennedy, J., O’Mahony, D. (2008). STOPP (Screening Tool
of Older Persons’ Prescriptions) and START (Screening Tool to Alert doctors to Right
Treatment). Consensus validation. Int J Clin Pharmacol Ther, 46(2), 72-83.

Garcia-Cortes, M., Lucena, M.l., Pachkoria, K., Borraz, Y., Hidalgo, R., Andrade, R.J. (2008).
Evaluation of Naranjo Adverse Drug Reactions Probability Scale in causality assessment of drug-
induced liver injury. Alimentary Pharmacology & Therapeutics, 27, 780-789.

Getachew, H., Bhagavatula, A.S., Abebe, T.B., Belachew, S.A. (2016). Inappropriate prescribing
of antithrombotic therapy in Ethiopian elderly population using updated 2015 STOPP/START
criteria: a cross-sectional study. Clin Interv Aging, 11, 819-827

Gnijidic, D., Le Couteur, D.G., Kouladjian, L., Hilmer, S.N. (2012). Deprescribing trials: methods
to reduce polypharmacy and the impact on prescribing and clinical outcomes. Clin Geriatr Med,
28(2), 237-53.

Hamilton, H., Gallagher, P., Ryan, C., Bryne, S., O’Mahony, D. (2011). Potentially inappropriate
medications defined by STOPP criteria and the risk of adverse drug events in older hospitalized
patients. Arch Intern Med, 13, 171(11): 1013-9. Do0i:10.1001/archinternmed. 2011.215

Hamza, S.A., AbdelWadoud, M.Z., Kandil, I. A., Mortagy, A.K. (2012). Polypharmacy and
inappropriate medication use among elderly persons in an egyptian rural areas. Middle East
Journal of Age and Ageing, 9(1), 13-19

Hanan, A. and Hanan, S. (2012). Inappropriate prescribing among elderly with chronic diseases
at Family medicine outpatient clinic, Suez Canal University Hospital. The Egyptian Journal of
Community medicine, 30(2), 75-86

Hill- Taylor, B., Sketris, I., Hayden, J., Bryne, S., O’Sullivan, D., Christie, R. (2013).
Application of the STOPP/START criteria: a systematic review of the prevalence of potentially
inappropriate prescribing in older adults, and evidence of clinical, humanistic and economic
impact. J Clin Pharm Ther, 38, 360-372

Jayathissa, S. and Scott I. (2010). Quality of drug prescribing in older patients: is there a problem
and can we improve it? Intern Med J, 40,7-18

192



PULA: Botswana Journal of African Studies Vol 31, No 1, Supplement 1, 2017

Kuhn-Thiel, A.M., WeiB, C., Wehling, M. (2014) FORTA authors/expert panel members.
Consensus validation of the FORTA (Fit fOR The Aged) List: a clinical tool for increasing the
appropriateness of pharmacotherapy in the elderly. Drugs Aging, 31, 131.

Laroche, M.L., Charmes, J.P., Nouaille, Y., Picard, N., Merie, L. (2007). Is inappropriate
medication use a major cause of adverse drug reactions in the elderly? Br J Clin Pharmacol, 63,
177-186

Levac, D., Colquhoun, H., O’Brien, K.K. (2010). Scoping studies: advancing the methodology.
Implementation science, 5, 69

Nam, Y.S., Han J.S.,, Kim, J.Y., Bae, W.K., Lee,. K. (2016) Prescription of potentially
inappropriate medication in Korean older adults based on 2012 Beers Criteria: a cross-sectional
population based study. BMC geriatrics, 16.

Niehoff, K.M., Rajeevan, N., Charpentier, P.A., Miller, P.L., Goldstein, M.K., Fried, TR. (2016).
Development of the Tool to Reduce Inappropriate Medications (TRIM): A Clinical Decision
Support System to Improve Medication Prescribing for Older Adults. PHAR Pharmacotherapy:
The Journal of Human Pharmacology and Drug Therapy, 36, 694-701.

O’ Mahoney, D., O’Sullivan, D., Bryne, S., O’ Connor, M.N., Ryan, C., Gallagher, P. (2014).
STOPP/START criteria for potentially inappropriate prescribing in older people: version 2. Age
ageing, 0:1-6

O'Connor, M.N., Gallagher, P., Brynes, S., O’Mahony, D. (2012). Adverse drug reactions in
older patients during hospitalisation: are they predictable? Age and Ageing, 41, 771-776.

Onder, G., Landi, F., Liperoti, R., Flalova, D., Gambassi, G., Bernabel, R. (2005). Impact of
inappropriate drug use among hospitalized older adults. Eur J Clin Pharmacol, 61, 453-459

Passarelli, M.C., Jacob-Filho, W., Figueras. (2005). Adverse drug reactions in an elderly
hospitalized population: inappropriate prescription is a leading cause. Drug Aging, 22 (9), 767-77.

Patterson, S.M., Hughes, C., Kerse, N., Cardwell, C.R., Bradley, M.C. (2012). Interventions to
improve the appropriate use of polypharmacy for older people (Review) The Cochrane Library.5,
1-80. Available from:www.thecochranelibrary.com/details/file/841535/CD001095.html.

Petrovic, M., Somers, A, Onder, G. (2016). Optimization of Geriatric Pharmacotherapy: Role of
Multifaceted Cooperation in the Hospital Setting. Drugs & Aging, 33, 179-188.

Rochon, P.A., Stukel, T.A., Sykora, K., Gill, S., Garfinkel, S., Anderson, G.M. Normand, S.L.,
Mamdani, M., Lee, PE., Li, P., Bronskill, S.E., Marras, C., Gurwitz, J.H. (2005). Atypical
antipsychotics and parkinsonism. Arch Intern Med, 165, 1882.

Ryan, C., O’ Mahoney, D., Kennedy. J., Weedle, F., Bryne, S. (2009). Potentially inappropriate
prescribing in an Irish elderly population in primary care. Br J Clin Pharmacol, 68, 936-947

Salwe, K.J., Kalyansundaram, D., Bahurupi, Y.A (2016). Study on Polypharmacy and Potential
Drug-Drug Interactions among Elderly Patients Admitted in Department of Medicine of a
Tertiary Care Hospital in Puducherry. J Clin Diagn Res, 10(2), FC06-FC10. doi:
10.7860/JCDR/2016/16284.7273 PMCID: PMC4800545

193



PULA: Botswana Journal of African Studies Vol 31, No 1, Supplement 1, 2017

Shekelle, P.G., MacLean, C.H., Morton, S.C., Wenger, N.S. (2001). ACOVE quality indicators.
Ann Intern Med, 135, 653.

Shrank, W.H., Polinski, J.M., Avorn, J. (2007). Quality indicators for medication use in
vulnerable elders. J Am Geriatr Soc, 55 Suppl 2, S373.

Stephanie, H., Sven, S., Petra, A. (2010). Potentially Inappropriate Medications in the Elderly:
The PRISCUS List. Dtsch Arztebl Int, 7, 31-32.

Teka, F., Teklay, G., Ayalew, E., Teshome, T. (2016). Potential drug-drug interaction among
elderly patients admitted to medical ward of Ayder Referral Hospital, Northern Ethiopia: a cross-
sectional study. BMC Research, 9, 431

Thompson, W. and Farrell, B. (2013). De-prescribing: What is it and what does the evidence tell
us? Canadian Journal of Hospital Pharmacy, 66(3), 201-202

Topinkova, E., Baeyens, J.P., Michel, J.P., Lang, P.O. (2012). Evidence-based strategies for the
optimization of pharmacotherapy in older people. Drugs Aging, 29(6), 477-94

Ubeda, A., Ferrandiz, L., Maicus, N., Gomez, C., Bonet, M., Peris, J.E. (2012). Potentially
inappropriate prescribing in institutionalized older patients in Spain: the STOPP-START criteria
compared with the Beers criteria. Pharm Pract, 10(2), 83-91

Van Heerden, J.A., Burger, J.R., Gerber, J.J. (2016). Inappropriate medicine prescribing in older
South-Africans: A cross-sectional analysis of medicine claims data. SAMJ, 106(10):1010-1016

Viktil, K.K., Blix, H.S., Moger, T.A., Reikvam, A. (2007). Polypharmacy as commonly defined
is an indicator of limited value in the assessment of drug-related problems. Br J of Clin
Pharmacol, 63(2), 187-95.

Wahab, M.S.A., Nyfort-Hansen, K., Kowalski, S.R. (2012). Inappropriate prescribing in
hospitalized Australian elderly as determined by the STOPP criteria Int J Clin Pharm, 34, 855-
862

Wehling, Martin. (2009). Multimorbidity and polypharmacy: how to reduce the harmful drug
load and yet add needed drugs in the elderly? Proposal of a new drug classification: fit for the
aged. J Am Geriatr Soc, 57, 560.

World Health Organisation. (1972). International drug monitoring: the role of national centres.
Tech Rep Ser, no 498.

World Health Organisation. The use of WHO-UMC system for standardized case causality.
Available atwww.who.int/medicines/areas/quality safety/safety.../WWHOcausality assessment.pdf.
Downloaded 10™ June 2017.

194


http://www.who.int/medicines/areas/quality_safety/safety.../WHOcausality_assessment.pdf

