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Abstract

Background Potential inappropriate prescribing (PIP) among older persons is a global public health issue. However, trans-
country data that can influence interventions on a global or regional level is scarce. Objectives To compare the prevalence of
PIP and to determine the associated factors among older Nigerians and South Africans. Settings Nigerian and South African
teaching hospitals. Method A retrospective evaluation of randomly selected medical charts of older persons was carried out
in outpatient clinics of one University teaching hospital in both Nigeria and South Africa. Older persons aged > 60 years
who attended the hospitals’ clinics between 1st January and 31st December 2016 and received medicine prescriptions were
included. The PIP was evaluated using the 2015 American Geriatrics Society-Beers Criteria. The prevalence of PIP in both
countries was compared and the associated factors for their occurrence determined using a binary logistic regression. Main
outcome measure Prevalence of PIP and associated factors among older outpatients. Results A total of 680 participants
were evaluated, 352 in Nigeria, mean age 69.03 (7.35) years, and 328 in South Africa, mean age 68.21 (7.42) years (95% CI
—0.28 to 1.94, p=0.14). The PIP among Nigerian and South African participants were (124/352; 35.2%) versus (97/328,;
29.6%) respectively (OR 0.77, 95% CI 0.56-1.06, p=0.12). Hypertension was significantly associated with PIP among the
Nigerians (OR 2.56,95% CI 1.57-4.17, p=<0.001) and South Africans (OR 3.11,95% CI 1.17-8.24, p=0.02) in a logistic
regression. Conclusions The prevalence and pattern of PIP among Nigerian and South African participants were similar.
Hypertension was an associated factor for PIP among the participants in both countries.
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Impacts on practice tion strategy to limit its occurrence among older popula-
tions.

e Information from trans-national data that compares the

Pharmacists knowledge of inappropriate medicines will
assist in reducing negative health outcomes in older per-
sons.

Awareness of the associated factors for potential inappro-

Beers Criteria ability to screen for potential inappropri-
ate prescribing in different countries, can help to develop
regional criteria with clinical relevance to African older
persons.

priate prescribing can assist with developing an interven-

Introduction

Electronic supplementary material The online version of this
article (https://doi.org/10.1007/s11096-018-0770-1) contains
supplementary material, which is available to authorized users.

Potential inappropriate prescribing (PIP) among older per-
sons has received much attention globally [1-3], due to its
association with the negative health outcomes among this
segment of the population [4, 5]. Many prescribing guide-
lines providing lists of potentially inappropriate medicines
(PIM) have been developed to monitor the quality of pre-
scriptions for older persons in different countries [5-7].
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The Beers Criteria, which was initially developed among
nursing home residents in the United States of America
(USA), have been widely applied in various healthcare set-
tings worldwide [1-4, 8, 9], and have undergone revisions
based on the latest available evidence. The 2015 American
Geriatrics Society Beers Criteria (AGS-Beers’ Criteria)
appear to address most of the criticisms against the earlier
versions with the inclusion of classes of PIM to be avoided
based on drug-drug interaction (DDI), drug-disease inter-
actions, and patients’ kidney functions [5].

Previous studies that evaluated PIP using the Beers Cri-
teria among older persons, including Africans, revealed
that it was a common occurrence among this segment of
the population, and was associated with patients’ age,
gender, polypharmacy, number of diseases, and diagno-
ses of hypertension, cerebrovascular accident and heart
failure [1-3, 8—10]. Although many of the studies among
older Africans applied the earlier versions of the Criteria,
which have been criticized for lacking in transferability,
they nonetheless showed that first-generation antihista-
mines, amitriptyline and non-steroidal anti-inflammatory
drugs (NSAIDs) were among the most inappropriately
prescribed medications in this population. With a few
exceptions [3, 11], previous PIP studies utilized either
outpatients’ prescriptions from hospital pharmacy or large
databases, which may under or overestimate it, because the
diagnoses in the database may not reflect the true diagno-
ses. The records may also not have adequately captured the
patients’ clinical data that are necessary for evaluating PIP
due to drug-diseases interactions and kidney functions [1].

The number of people ageing in Africa continues
to increase, with an estimated 68.7 million persons
aged > 60 years in 2017, and with a projected increase
to 228.5 million in 2050 [12]. Nigeria and South Africa
are at the forefront of this increasing age group, with an
estimated 7.0% of the Nigerians and 8.0% of the South
Africans already in the older persons’ age bracket in 2014
[13, 14]. This growth of the ageing population is likely
to be associated with an increase in PIP and the resulting
health consequences for individual older persons, as well
as resource implications for the healthcare systems in the
countries. Despite PIP being a global issue, transnational
studies presenting cross-country data that are necessary to
develop interventions on a regional level are rare.

Aim of the study

This study aimed to compare the prevalence of PIP among
older persons in Nigeria and South Africa using the 2015
AGS-Beers Criteria and to determine the associated fac-
tors in both countries.
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Ethics approval

Ethical approval was obtained from the Biomedical Research
Ethics Committee (BREC) of the University of KwaZulu-
Natal, South Africa under reference number BE 591/16. The
hospitals’ local Ethical Review Committees also gave their
approval and, due to the retrospective nature of the study, par-
ticipants consent forms were not required.

Method
Study design and settings

This study was a cross-sectional, retrospective, medical chart
review of older persons at the outpatients’ clinics of one public
University teaching hospital in both Nigeria and South Africa.
The participants’ medical charts were randomly selected and
evaluated for PIP. The selected hospitals were in predomi-
nantly indigenous Black African cities, provide tertiary health-
care services, and were referral centers for many facilities in
their regions. The outpatient departments in the two hospitals
were structurally similar in terms of the composition of the
clinics and there were geriatricians consulting in both.

Study population, inclusion and exclusion criteria

The participants in Nigeria were entirely Black Africans, the
country being a homogenous country of Black people, while
the South Africans consisted of the indigenous Black Afri-
cans, Colored (mixed race), Asians, and Whites; the races that
inhabited the country, although the Black Africans are in the
majority [15]. The participants in Nigeria access healthcare
through out-of-pocket payment, unlike the South Africans,
whose governments pay for older people healthcare in public
healthcare facilities [16]. The official age of > 60 years which
is used to define older persons in Africa was used for the eli-
gibility in this study [13, 14, 17]. Older persons who attended
the outpatients’ clinics of the two hospitals between 1st Janu-
ary and 31st December 2016 were eligible for inclusion in
this study. Eligible participants were excluded if they did not
receive medicine prescriptions, had incomplete medical infor-
mation in their records, were evaluated during the pilot stage
of the study, or their records were unavailable at the medical
office at the time of the study. Kidney function test was not an
exclusion criterion in this study.

Sample size estimation

The sample size was calculated using a formula previously
described [18]. A total of 1392 medical records of eligible
participants in Nigeria and 1693 in South Africa were avail-
able for selection based on the inclusion criteria. Using these
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available populations, a 50% response distribution, a margin
of error of 5% and a power of 95%, minimum sample sizes
of 302 and 314 were calculated for Nigeria and South Africa
respectively. An additional 20% was included for attrition
yielding a maximum sample size of 363 and 377 for Nigeria
and South Africa respectively.

Data collection technique and instrument

Eligible patients’ medical record numbers were listed and
records were selected using a simple randomization tech-
nique with the aid of computer-generated random num-
bers until the sample size was complete. The medical chart
review was conducted by a clinical pharmacist using a vali-
dated checklist designed by the primary researcher and pre-
tested using 10 randomly selected medical records of older
patients in each of the two facilities. The checklist captured
information including participants’ socio-demographics,
medical and medication histories, current diagnosis, current
medication and renal status (where available). The partici-
pants’ kidney function tests obtained not later than 6 months
prior to the time of the study were considered valid.

The PIP was evaluated using the 2015 AGS-Beers Cri-
teria. The PIM recommended to be avoided independent
of diagnosis, due to drug-disease or drug-syndrome inter-
actions or non-anti-infective DDI, or to have their dosage
reduced due to level of kidney functions, were evaluated.
The prevalence of PIP, independent of diagnosis and DDI
according to the 2015 AGS-Beers Criteria, and polyphar-
macy in Nigeria and South Africa, were compared. In this
study, polypharmacy was defined as the concurrent pre-
scription of > 5 different medications in a prescription in
accordance with a study that associated this threshold with a
significant increase in PIP among older persons [11]. Medi-
cines in a combination medication (2 or more medicines
in one tablet/capsule) were counted as the total number of
medicines. The associated factors for PIP “independent of
diagnosis category” were further assessed in both countries.

Data management and statistical analyses

Data were entered into an Excel worksheet from the check-
list by a trained graduate research assistant, who also
cleaned the data manually, after which the second author
double checked the entries for errors. The cleaned data were
entered into Statistical Packages for the Social Sciences ver-
sion 25 (SPSS, IBM Corporation, Armonk, NY, USA) for
statistical analysis. Subjects who had missing data were
removed before analysis. The primary analysis of the data
was conducted using descriptive statistics. The character-
istics of the study participants in the two countries were
compared using the independent sample Student ¢ test for

continuous variables and Chi-squared or Fisher’ exact test,
where applicable, for categorical variables.

A bivariate analysis was conducted to determine the
associations between the independent variables and PIP. A
binary logistic regression model was built to determine the
factors associated with PIP among the participants. In the
regression model, independent variables of reported clini-
cal significance in previous studies including age, gender,
polypharmacy, number of medications, number of chronic
diseases, as well as diagnoses of hypertension, heart failure
and cerebrovascular accident were included. A Backward
stepwise (Likelihood Ratio) process was used to select the
best model while the Hosmer-Lemeshow goodness of fit
was used to assess the adequacy of the final models. The
results were presented using the odds ratio with a 95% con-
fidence interval, with P <0.05 being considered significant.

Results

Of the 363 Nigerian and 377 South African records, 97.0%
(352/363) in Nigeria and 87.0% (328/377) in South Africa
were analyzed, the remainder being excluded due to missing
data. Table 1 presents the demographic and clinical charac-
teristics of the study participants in both countries. A total
of 680 participants were evaluated, 352 in Nigeria, mean
age 69.03 (7.35) years, and 328 in South Africa, mean age
68.21 (7.42) years (95% CI —0.28 to 1.94, p=0.14). All the
participants in Nigeria were indigenous Black Africans. The
majority of the South African participants were indigenous
Black Africans (289/328, 88.1%), followed by the Asians
(25/328, 7.6%), Colored (8/328, 2.4%) and Whites (6/328,
1.8%). In Nigeria, hypertension (141/352. 40.1%) and cardi-
ovascular accident (24/352, 6.8%) were the most commonly
diagnosed diseases, while in South Africa, cancers (42/328,
12.8%) and hypertension (23/328, 7.0%) were the main con-
ditions reported among the participants. The mean number
of medicines prescribed per participant in Nigeria was 4.60
(1.65) (range 1-12) and in South Africa was 4.38 (2.29),
(range 1-16) respectively (95% CI —0.08 to 0.52, p=0.15).

Table 2 presents the classes of PIM among both sets of
the participants. Of the 149 medicines listed in the 2015
AGS-Beers’ Criteria, 63.1% (94/149) were listed in the drug
catalogues in Nigeria and 68.5% (102/149) were listed in
South Africa at the time of the study. The majority of the
available medicines in Nigeria (56/94, 59.6%) and South
Africa (71/102, 69.6%) were prescribed for the study par-
ticipants. The PIP among Nigerian and South African par-
ticipants were (124/352; 35.2%) versus (97/328; 29.6%)
respectively (OR 0.77, 95% CI 0.56-1.06, p=0.12). PIP
was not associated with races in South Africa (p=0.55).
Many participants in Nigeria (192/352; 54.5%) and South
Africa (132/328; 40.2%, p <0.001) received polypharmacy
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Table 1 The characteristics of

- Variable Grouping Nigerian South African p value
the study participants n (%) n (%)
Age
60-69 years 208 (59.1) 212 (64.6)
70-79 years 102 (29.0) 87 (26.5)
80-89 years 40 (11.4) 23 (7.0) 0.18
>90 years 2 (0.6) 6 (1.8)
Gender
Male 149(42.3) 134 (40.9)
Female 203 (57.7) 194 (59.1) 0.71
Number of chronic diseases
0 24(6.8) 91(27.7)
1 324 (92.1) 204 (62.2)
>1 4(1.1) 33 (10.1) <0.001
Number of medicines received
1-5 234 (66.5) 242 (73.8)
6-9 115 (32.7) 80 (24.4) 0.001
>10 3(0.9) 6 (1.8)
Consultation period
January—March 98 (27.8) 57 (17.4)
April-May 100 (28.4) 106 (32.3)
June—August 43 (12.2) 97 (29.6) <0.001
September—December 111 (31.5) 68 (20.7)
Clinics attended
Surgery? 84 (23.9) 121 (36.9)
Medical® 267 (75.8) 188 (57.3) <0.001
Others® 1(0.3) 19 (5.8)

*Includes dermatology, neurology, orthopaedic, surgery and urology and maxillofacial clinics

®Includes cardiology, chest, ear, nose and throat, endocrine, family medicine, gynaecology, haematology,
hepatobiliary, nephrology, ophthalmology, psychiatry, rheumatology

“Includes accident and emergency, and oncology

Table 2 The classes of PIM among the study participants

Class of medications Nigeria South Africa
n (%) n (%)

Antidepressants 29 (23.4) 17 (17.5)
Antidepressants and combinations 11 (8.9) 13 (13.4)
NSAIDs 26 (21.0) 28 (28.9)
NSAIDs in combination 2 (1.6) 44.1)
Anti-hypertensives 13 (10.5) 1(1.0)
Antihistamine preparations 43.2) 11(11.3)
Cardiovascular agents 6 (4.8) 2(2.1)
Antispasmodic 0 (0.0) 16 (16.5)
Antidiabetics 1(0.8) 3.1
Antiparkinsonian drugs 9(7.3) 0(0.0)
Antipsychotics 3.4 1(1.0)
Others?® 20 (16.1) 1(1.0)

20Others include antiemetics, opioids, antiepileptics, benzodiazepines,
muscle relaxants in Nigeria and estrogen in South Africa

@ Springer

during the study period. Amitriptyline in Nigeria (28/352,
7.9%) and Ibuprofen in South Africa (19/328, 5.8%) were the
most inappropriately prescribed medicines independent of
diagnosis (Additional data are given in Online Resource 1).
Few cases of PIP due to DDI were encountered among
the Nigerians (20/352, 5.7%) and South Africans (10/328,
3.0%). Amitriptyline was responsible for 40.0% (8/20) and
50.0% (5/10) of DDI in Nigeria and South Africa respec-
tively (Additional data are given in Online Resource 2).
Non-steroidal anti-inflammatory drugs were prescribed for
a participant with heart failure in Nigeria (1/352, 0.3%) and
in South Africa (2/328, 0.6%). In Nigeria, one participant
(0.3%) with a medical history of falls received amitriptyline
prescription, while spironolactone was prescribed for one
renal impaired study participant (Cr Cl <30 ml/min).
Table 3 presents the bivariate analysis of variables
with PIP among the Nigerian and South African par-
ticipants. PIP was associated with a diagnosis of hyper-
tension among Nigerian (p =0.001) and South African
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participants (p =0.02). Polypharmacy was associated with
PIP only among Nigerian participants (p =0.01).

Table 4 presents the factors associated with PIP among
the Nigerian and South African participants. Hyperten-
sion was significantly associated with PIP among the
Nigerians (OR 2.56, 95% CI 1.57-4.17, p=<0.001) and
South Africans (OR 3.11,95% CI 1.17-8.24, p=0.02) in
a logistic regression.

Discussion

This study presents transnational data on PIP in older outpa-
tients in Nigeria and South Africa and showed no significant
difference in the pattern and prevalence of PIP among the
study participants between both countries. While PIP was
associated with the number of medications, diagnoses of
hypertension and heart failure among Nigerians, it was only
associated with hypertension among South Africans.

The prevalence of PIP in Nigeria and South Africa was
similar despite the differences in the disease patterns, the

Table 3 A bivariate analysis

- ¢ Location Variables Group No PIM PIM p value
of variables with PIP among
Nigerian and South Africa Nigeria Age Mean (SD) 6872 (7.14) years ~ 69.59 (7.71) years  0.29
participants 60-69 years 140 (39.8) 68(19.3)
70-79 years 59 (16.8) 43 (12.2) 0.28
80-89 years 27 (7.7) 13 (3.7)
>90 years 2 (0.6) 0(0.0)
Gender Female 126 (35.8) 77 (21.9)
Male 102 (29.0) 47 (13.4) 0.22
Chronic diseases Mean (SD) 1.32 (0.49) 1.52 (0.61) 0.001
Diagnosis
Cerebrovascular Yes 14 (4.0) 10 (2.8)
Accident No 214 (60.8) 114 (32.4) 0.49
Heart failure Yes 22 (6.3) 8(2.3)
No 206 (58.5) 116 (33.0) 0.3
Hypertension Yes 109 (31.0) 36 (10.2)
No 119 (33.8) 88 (25.0) 0.001
Number of drugs ~ Mean (SD) 4.61 (1.69) 5.23(1.92) 0.002
Polypharmacy Yes 113 (32.1) 79 (22.4)
No 115 (32.7) 45 (12.8) 0.01
South Africa Age Mean (SD) 68.54 (7.46) years 67.24 (6.75) years 0.14
60-69 years 145 (44.2) 67 (20.4)
70-79 years 64 (19.5) 23 (7.0) 0.77
80-89 years 17 (5.2) 6 (1.8)
>90 years 5(1.5) 1(0.3)
Gender Female 138 (42.1) 56 (17.1)
Male 93 (28.4) 41 (12.5) 0.23
Chronic diseases Mean value 1.9 (0.99) 1.80 (0.9) 0.43
Diagnosis
Cerebrovascular Yes 6 (1.8) 1(0.3)
Accident No 225 (68.6) 96 (29.3) 0.45
Heart failure Yes 20 (6.1) 3(0.9)
No 211 (64.3) 94 (28.7) 0.1
Hypertension Yes 34 (10.4) 5(1.5)
No 197 (60.1) 92 (28.0) 0.02
Number of drugs Mean (SD) 4.56 (2.79) 4.38 (2.53) 0.59
Polypharmacy Yes 90 (27.4) 42 (12.8)
No 141 (43.0) 55 (16.8) 0.47

PIM potential inappropriate medicine
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Table 4 Factors associated with PIP among Nigerian and South Afri-
can participants in a logistic regression

Variables Nigeria South Africa
OR (95% CI)  pvalue OR (95%CI)  p value
Number of 1.25 (1.10- 0.001 - -
drugs 1.43)
Hypertension ~ 2.56 (1.57- <0.001 3.11 (1.17- 0.02
4.17) 8.24)
Heart failure 2.71 (1.12— 0.027 2.86 (0.83- 0.097
6.54) 9.95)

OR odd-ratio, CI confidence interval

Significant p value <0.05. Hosmer-Lemeshow test for goodness
of fit. X2=6.92 df=8, p=0.55 (Nigeria) X>=0.02, df=1, p=0.89
(South Africa)

periods and the clinics attended, and the number of co-mor-
bidities between the groups; an indication of its pervasive-
ness in clinical practice. This result also indicates a similar-
ity in the clinical guidelines and the prescribing habits of
physicians in both countries and suggests the feasibility of
regional criteria for the screening of PIP among older per-
sons in Africa [19]. The prevalence of PIP in the two coun-
tries was within the global average of 27% and 40% reported
by studies that applied the 2012 AGS-Beers’ Criteria [3, 9,
20, 21]. However, the PIP among the South Africans in this
present study (29.6%) was higher than previously reported
(13.0%) in the country [2]. This was probably because the
earlier study utilized a medicine claim database, which did
not contain detailed clinical information needed for an indi-
vidualized case assessment and this could have led to its
under-reporting of the PIP. A study that applied the 2012
AGS-Beers Criteria and a medical chart review to evaluate
PIP among older Nigerians reported a similar prevalence
(30.03%) to this present study [3].

The pattern of PIM utilization was similar in Nigeria and
South Africa, with amitriptyline and NSAIDs being the most
common in both countries. This observation is consistent
with studies among older Africans and New Zealanders [2,
3, 8, 21]. In this present study, amitriptyline contributed
largely to the high prevalence of PIP independent of diag-
nosis and the AGS-Beers Criteria DDI in both countries,
similar to a previous study among older South Africans
[2]. In this study, amitriptyline was prescribed mostly for
neuropathic pain in accordance with the clinical practice
guidelines for managing pain [22, 23], and in contradiction
of the 2015 AGS-Beers Criteria, which recommends that
it should be avoided among older persons independent of
diagnosis due to its strong anticholinergic effects [5]. This
observation may indicate that the physicians considered
the AGS-Beers Criteria as only a guide toward medication
safety and not a substitute for established clinical practice
guidelines. Although other recommended alternatives such
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as gabapentin and lidocaine patch were available in Nigeria
and South Africa at the time of this study [24], physicians
may not be favorably disposed to them due to the financial
implication, as they may be beyond the reach of the health-
care systems in both countries. The practice guideline for
prescribing these alternatives especially in South Africa may
also limit their use.

Diclofenac (Nigeria) and Ibuprofen (South Africa) were
mostly inappropriately prescribed among the NSAIDs in this
study, in line with other studies in Nigeria, South Africa
and South Korea [1-3, 8]. The NSAIDs are categorized as
PIM in older persons when used as a first-line for pain man-
agement, or for a prolonged period without gastroprotective
agents and in underlying comorbidities such as congestive
heart failure, chronic kidney disease, and peptic ulcer dis-
ease [5, 24]. Although topical NSAIDs, capsaicin and lido-
caine patch have been recommended as alternatives to oral
NSAIDs, there is currently little evidence to support their
effectiveness in managing neuropathic and musculoskeletal
pains including osteoarthritis and spondylosis despite their
huge costs [24]. Physicians in resource-limited countries,
such as Nigeria and South Africa are therefore restricted in
their choice of effective and safe medicines for pain among
older persons, and this may have accounted for the high use
of oral NSAIDs in this study.

Hypertension was consistently associated with PIP
among the participants in Nigeria and South Africa, similar
to a study among older Brazilians [25]. After adjusting for
confounders, participants with a diagnosis of heart failure
were thrice likely to have a PIP in Nigeria, consistent with
a study among older Americans [10], but in contradiction
with a similar study in Brazil [25]. The finding of this pre-
sent study suggests the need for a proper medication review
among older persons with cardiovascular diseases. Consist-
ent with many studies, the number of medications received
by participants in Nigeria was associated with PIP in this
current study [1, 3, 26].

Although multiple factors including patients’ age, gen-
der, polypharmacy and comorbidities have been associated
with PIP among older persons [1-3, 9, 11, 21], the present
study showed no significant association with age and gender
among both sets of participants. This result is consistent
with Indian and Japanese studies [27, 28] but contradicts
similar studies among Koreans, Nigerians and Brazilians
[1, 3, 29]. However, polypharmacy and number of chronic
diseases were associated with PIP among Nigerian partici-
pants in a bivariate analysis consistent with previous studies
[1, 11]. The associations were however lost after adjusting
for confounders in this study.

Despite the challenges associated with prescribing in
older patients, certain approaches including healthcare
providers education, detailed medication review by a mul-
tidisciplinary team involving clinical pharmacists, and
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deprescribing of medications when necessary have been
shown to be effective in preventing or reducing PIP in older
persons [30, 31]. These interventions, in combination with
the use of computerized order entry and decision support,
should be considered in Nigeria and South Africa [32].

To the best of the authors’ knowledge, this was the first
study that compared the prevalence of PIP among older
persons in two African countries; however, it has some
limitations. South Africa is a multiracial country however,
the majority of the study participants were Black Africans.
Caution is advised in the generalization of the results to the
entire racial groups in the country. In addition, this study
evaluated PIP but did not assess physicians’ justification
for it. Nevertheless, this present study provided informa-
tion about the disease conditions in which detailed medica-
tion review and interventions may be needed among older
patients. Larger studies are needed to corroborate the finding
of this study and to further investigate the health outcomes
of PIP among these cohorts of patients in both countries.

Conclusions

The prevalence and pattern of PIP among Nigerian and
South African participants were similar, possibly suggest-
ing the feasibility of regional criteria for the screening of PIP
among older persons in both countries. Hypertension was
an associated factor for PIP among the participants in both
countries, while the number of medications and a diagnosis
of heart failure were associated with it only among the Nige-
rian participants. While the 2015 AGS-Beers Criteria may
improve the quality of prescribing among older persons in
both countries, they will need to be validated among medical
experts in Nigeria and South Africa to determine their fit-
ness to meet the needs of the countries’ healthcare systems.
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