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Abstract
In Aotearoa New Zealand (NZ), ethnic inequities in health outcomes exist. Non-Māori experience better access to healthcare 
than Māori, including access to the quality use of medicines. Quality medicines use requires that medicines provide maximal 
therapeutic benefit with minimal harm. As older adults are more at risk of harm from medicines, and, because inequities 
are compounded with age, Māori older adults may be at more risk of medicines-related harm than younger and non-Māori 
populations. This narrative review examined ethnic variation in the quality use of medicines, including medicines utilisation 
and associated clinical outcomes, between Māori and non-Māori older adult populations in NZ. The review was structured 
around prevalence of medicine utilisation by medicine class and in particular disease states; high-risk medicines; polyp-
harmacy; prevalence of potentially inappropriate prescribing (PIP); and association between PIP and clinical outcomes. 22 
studies were included in the review. There is ethnic variation in the access to medicines in NZ, with Māori older adults often 
having reduced access to particular medicine types, or in particular disease states, compared with non-Māori older adults. 
Māori older adults are less likely than non-Māori to be prescribed medicines inappropriately, as defined by standardised 
tools; however, PIP is more strongly associated with adverse outcomes for Māori than non-Māori. This review identifies 
that inequities in quality medicines use exist and provides a starting point to develop pro-equity solutions. The aetiology of 
inequities in the quality use of medicines is multifactorial and our approaches to addressing the inequitable ethnic variation 
also need to be.
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1  Background

The Treaty of Waitangi, one of Aotearoa New Zealand’s 
(NZ’s) founding documents, guarantees Māori, the Indig-
enous people of NZ, the right to equitable health out-
comes [1]. National and regional health policies state the 

importance of the Treaty of Waitangi and health equity. 
Despite these legislative and political mandates, sustained 
disparities in health outcomes exist in NZ [1, 2]. Compared 
with Māori, non-Māori experience significantly lower rates 
of morbidity including chronic medical conditions, cancer 
and mental health conditions [3, 4]. Non-Māori also enjoy 
the privilege of higher life expectancy, with Māori men 
dying, on average, 7.4 years earlier than non-Māori men 
[4]. Māori represent 16% of the total population in NZ, but 
< 7% of the population aged 65 years and older [5].

Colonisation and racism are recognised to drive differen-
tial access to the wider determinants of health in NZ, includ-
ing housing, employment, education and the judicial system, 
contributing to inequitable health outcomes [6, 7]. Colonisa-
tion and racism also impact directly on Māori wellbeing and 
health outcomes [8–10]. Non-Māori have better access to 
and quality of healthcare than Māori in both primary [1] and 
secondary care [11–13] and across the spectrum of clinical 
contexts including general practitioner consultations [14], 
revascularisation for ischaemic heart disease [15] and mental 
health [16]. Non-Māori are more likely than Māori to have 
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Key Points 

There is ethnic variation in access to quality use of medi-
cines for older adults in New Zealand.

Māori older adults have reduced access to medicines 
compared with non-Māori older adults and are less likely 
to be prescribed medicines inappropriately, as defined by 
standardised tools.

Compared with non-Māori, Māori older adults may be at 
increased risk of adverse clinical outcomes as a result of 
the inappropriate prescription of medicines.

services earlier in life, and increased risk of medicines-
related harms associated with ageing. It is reasonable to 
hypothesise that Māori older adults may experience ineq-
uities in the quality use of medicines compared with both 
non-Māori older adults and younger Māori adults, in NZ. 
We have not identified any other reviews that examine ethnic 
variation of quality medicines use in older adults across a 
range of clinical contexts in NZ or internationally.

This review aimed to examine ethnic variation in the 
quality use of medicines, including medicines utilisation and 
associated clinical outcomes, between Māori and non-Māori 
older adult populations in NZ, through a narrative review of 
the literature.

2  Narrative Review Process and Study 
Identification

2.1  Narrative Review Process

Searches were undertaken in three biomedical databases: 
Ovid Medline, Embase and SCOPUS, from inception 
dates until 21 April 2020. Search terms and strategies were 
adapted for the different syntax requirements of each data-
base. No limits were placed on language, study type or pub-
lication type. Search terms related to ‘older adults’, ‘New 
Zealand’ and ‘medication’. The search strategy used in Ovid 
Medline is shown in Online Resource 1 (see electronic sup-
plementary material [ESM]). Relevant reports that are pub-
licly available from the New Zealand Health Quality and 
Safety Commission (HQSC) were also included. The HQSC 
publishes the Atlas of Healthcare Variation [30] with data 
relating to health service utilisation and outcomes, includ-
ing topics focused on medicines utilisation such as polyp-
harmacy and opioid prescribing. It allows commentary and 
consideration on different patterns of use based on age, eth-
nicity, gender and geographical locations. The information 
relating to medicines is sourced from national pharmaceuti-
cal dispensing data disaggregated by age and ethnicity.

Studies were included if outcomes were analysed by eth-
nicity (including Māori as a subgroup) and more than 50% 
of the study population were over 55 years of age. This age 
limit was used as Māori have an earlier onset of chronic 
co-morbidity and are generally able to access ‘older adult’ 
health services in NZ from this younger age. Intervention 
studies were excluded, as were those relating to cancer 
treatment or immunisation programmes. Studies were also 
excluded if they related to medicines administration in the 
hospital setting, as diverse, acute clinical presentations may 
impact on the findings. Studies that took place in long-term 
care settings alone were excluded as the very low Māori pop-
ulations in such facilities often preclude ethnicity analysis. 

earlier treatment, higher levels of appropriate intervention 
and better healthcare outcomes [11–17].

Inequities in access to the quality use of medicines also 
exist. Quality use of medicines requires rational medicines 
use, defined by the World Health Organisation as the use 
of “medications appropriate to [patients’] clinical needs, in 
doses that meet their own individual requirements, for an 
adequate period of time, and at the lowest cost to them and 
their community” [19]. Medicines are a cornerstone of best 
practice prevention and treatment of most common chronic 
medical conditions including cardiovascular disease [20], 
chronic obstructive pulmonary disorder [21] and diabetes 
mellitus [22]. These are conditions in which Māori bear a 
disproportionate disease burden both in terms of prevalence 
and associated morbidities, including hospitalisation rates 
[3, 23]. However, at a population level, compared with non-
Māori, Māori have reduced access to medicines that are 
beneficial to long-term health outcomes [24, 25]. Although 
we have information relating to medicines use in the general 
Māori population, there is less information regarding poten-
tial disparities in the Māori older adult population.

1.1  Ethnic Disparities in Older Age

There are several reasons to consider Māori older adults as 
a distinct sub-group when assessing medicines. Older adults 
experience higher rates of chronic co-morbidities, and are 
more likely to be on multiple medicines for their associ-
ated treatment [26]. The increasing complexity of medicines 
regimens and physiological changes associated with ageing 
amplifies the risk of medicines-related harm in older adults 
[27, 28]. Furthermore, inequities are experienced across the 
life course and are compounded by age [29]. There is the 
potential for Māori older adults to be at risk both due to 
differential access to optimal medicines and other health 
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Case studies, editorials, methodology papers, conference 
abstracts and letters were also excluded.

Zotero (reference management system) was used to 
collate studies identified from the biomedical database 
searches. Duplicates were excluded, titles and abstracts 
reviewed, and non-relevant studies were excluded. Full texts 
for the remaining studies were then obtained and reviewed 
for inclusion, along with those obtained from HQSC. Data 
from relevant studies were extracted and presented as a nar-
rative review. These steps were all undertaken independently 
by the lead author. A narrative approach was chosen due to 
the expected heterogeneity of studies and to allow for con-
textual discussions and considerations of the results to be 
presented throughout the text.

2.2  Characteristics of Included Studies

Biomedical database searches yielded 1970 unique stud-
ies once duplicates were removed, from which 19 studies 
were identified for inclusion. A further three relevant reports 
were identified from the HQSC on the topics of polyphar-
macy [31], opioids [32] and gout [33] (see screening and 
assessment process in Fig. 1). A total of 1,996,255 (range 
225–537,387) people were included across 19 studies; three 
studies did not specify the population number. Māori repre-
sentation in the study populations ranged from 4.8 to 39.8%. 
The majority of studies included population-level data with 
the remainder collecting regional-level data. Sixteen of the 
studies included only older adults with the remainder of 
the included studies either stratifying results by age or hav-
ing a median study population age > 55 years. Medicines 
utilisation was the focus of 14 studies [31–44]. Four stud-
ies reported on the prevalence of potentially inappropriate 
prescribing (PIP) using medicines appropriateness tools to 
measure this [45–48] and a further four studies investigated 
the association between PIP and clinical outcomes [49–52]. 
In 20 studies, ethnicity data was collected from information 
attached to the unique National Health Identifier (NHI). Pri-
oritised ethnicity was reported whereby if participants iden-
tify with multiple ethnicities, they are only included under 
one ethnicity in the analysis. The ethnicity allocation order 
is prioritised in NZ according to the national prioritisation 
standard with Māori being the highest priority and European 
being the lowest [53].

3  Measuring Quality Medicines Use in Older 
Adults

There are several ways in which the ‘quality’ use of medi-
cines is measured and the findings in this review will be 
structured around these, as follows:

• The prevalence of use of particular medicines, which may 
include their appropriateness/place in specific disease 
conditions or clinical contexts [31].

• ‘Best practice’ treatment in particular disease states [31].
• Medicines use associated with an increased risk of harm; 

also known as ‘high-risk’ medicines [31].
• A count of the number of prescribed medicines. The risk 

of adverse outcomes increases with the number of medi-
cines that older adults are prescribed [54].

• ‘Appropriate medicines use’. Medicines appropriateness 
tools, which involve a combination of the factors above, 
may be used to assess the quality of medicine use in older 
adults. These are often linked to the therapeutic use of 
medicines in particular clinical scenarios [56–59]. Asso-
ciations between PIP (as defined by medicines appropri-
ateness tools) and clinical outcomes can also be investi-
gated.

3.1  Medicines Utilisation in Māori Older Adults

A number of studies investigated the prevalence of medi-
cines utilisation in relation to medicine classes, clinical 
conditions and contexts, and high-risk medicines [31–44].

3.1.1  Prevalence of Medicine use by Medicine Class

Māori older adults have significantly higher rates of cardio-
vascular disease than non-Māori [4]. Medicines, including 
antihypertensives, statins and antiplatelets, form part of the 
best practice management to prevent and treat the associated 
morbidity [20] and our review suggests Māori have reduced 
access to these medicines compared with non-Māori. Statins 
are recommended first-line for lipid-lowering treatment in 
the context of cardiovascular disease [20]. A study inves-
tigating statin use in one geographical region in NZ found 
similar rates of statin prescribing in Māori and non-Māori 
aged ≥ 65 years, findings replicated in a larger national study 
of the same [44]. This suggests potential under-utilisation 
of these medicines in Māori who have higher levels of car-
diovascular disease [36]. This could be affected by factors 
including under-prescription in Māori, lack of provision of 
appropriate education for Māori to increase medicine uptake, 
increased adverse medicine effects in Māori and greater bar-
riers to access medicines from pharmacies.

Similarly, the use of antiplatelets at a population level 
increased more over time for NZ European than Māori, 
potentially increasing treatment disparities [44]. This study 
also demonstrated a greater reduction in warfarin use and 
uptake in dabigatran use for NZ European, suggesting that 
they may have had better access to newer therapies than 
Māori. Warfarin and dabigatran are oral anticoagulants used 
to treat and prevent venous thromboembolism. Warfarin has 



208 J. Hikaka et al.

historically been the main agent used in NZ and elsewhere; 
however, newer agents such as dabigatran, with less intense 
monitoring requirements, have been introduced over the last 
decade in NZ and tend to be the first-line choice in first-time 
users [59].

The utilisation of bisphosphonate therapy, used first-
line for the medical management of osteoporosis, has 
also been investigated [44]. Bisphosphonate dispensing 
rates reduced for all ethnic groups over this period, but to 
a greater extent for NZ European than Māori. There are 
several possible explanations for this variation, including 
under-utilisation in NZ European or increased rationalisa-
tion of bisphosphonate use in NZ European (bisphospho-
nate use should be reviewed after 3–5 years of treatment 
with cessation of therapy recommended in those at lower 
risk of fracture [60]). The study data only included primary 

care dispensing data and would not have captured the use 
of zoledronate in secondary care. This medicine is adminis-
tered intravenously in the outpatient and inpatient hospital 
setting with no direct cost to the patient and was increasing 
in popularity during the study period. Again, this differ-
ence could reflect the reduced ability of Māori to access 
newer treatment options.

A variety of medicine classes are classified as psycho-
tropic medicines, including antidepressants, antipsychot-
ics, hypnotics and anti-seizure medicines. In general, 
Māori older adults appear to be prescribed psychotropic 
medicines at lower rates than non-Māori [39]. A study 
investigating medicines use in Māori and non-Māori 
octogenarians found lower rates of central nervous sys-
tem medicines in Māori [51]. In another study focusing 
on psychotropic utilisation in older adults, Māori had 

Fig 1  Flowchart of screen-
ing and assessment of papers. 
HQSC New Zealand Health 
Quality and Safety Commission

Duplicates removed and 
�tles/abstracts screened 

(n=1970) 

Addi�onal records HQSC 
website 

(n=3) 

Records excluded* 
(n=1851) 

Full text ar�cles assessed for 
eligibility 
(n=119) 

Full text ar�cles excluded 
(n=100) 

Reasons: 

Conducted outside New Zealand 
(n=4) 

Older adult analysis not included 
(n=16) 

Māori par�cipa�on not reported 
(n=26) 

Outcomes not assessed by 
ethnicity in older adult 

(sub)analysis (n=27) 

Not medica�on related (n=7) 

Other (review ar�cles, editorials, 
conference abstract, le�er) 

(n=20)  

Studies included in narra�ve 
review 
(n=22) 

*Reasons for study exclusion from 
abstract review: 
- unrelated to medica�on use 
- undertaken outside New Zealand 
- undertaken in paediatric popula�on 
- conducted in hospital se�ng 
- conducted in residen�al aged care 
se�ng 
-interven�on study 

Records iden�fied through 
database searching 

(n=2380) 
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lower rates of antidepressants, anxiolytics and hypnot-
ics [37]. These results are replicated in the HQSC data 
with Māori older adults receiving benzodiazepines and 
zopiclone at less than half the rate of NZ Europeans (5.6% 
and 12.0%, respectively) [31]. Benzodiazepines and zopi-
clone are associated with an increased risk of medicines-
related harm in older adults [57], and the difference in 
prescription rates between Māori and NZ European likely 
reflects over-prescription in NZ European. Māori expe-
rience higher rates of depression and anxiety than non-
Māori [16], yet had lower rates of antidepressant prescrip-
tion [37]. Ethnic disparities in access to antidepressants 
in older age were also noted in a study from the United 
States, which found that those belonging to ethnic minori-
ties were less likely to receive treatment [61]. To under-
stand treatment access more fully, the inclusion of non-
pharmacological management, which may include rongoā 
Māori (traditional Māori system of healing and treatment) 
such as karakia (prayer), is needed. Non-pharmacological 
management of mild depression is more effective than 
medicines [62], although it has been noted that the main-
stream delivery of these services may not meet the needs 
of Māori [63].

Antipsychotics form a subset of psychotropic medi-
cines. They can be used to treat psychiatric disorders and, 
although rarely indicated, behavioural and psychological 
symptoms of dementia. Hence, indications and patterns 
of antipsychotic use may vary with age. The direction of 
ethnic variation in antipsychotic utilisation varies between 
different studies, with the most recent study (based on 
dispensing data from 2017) suggesting lower utilisation 
of antipsychotics for Māori older adults [31]. A study in 
which Māori had higher antipsychotic dispensing rates 
than NZ European used earlier data (2005–2013) [37] and 
may signal changes in the utilisation of antipsychotics over 
time. Māori have higher rates of, and more severe, psychi-
atric disorders than non-Māori [16], which may be more 
prevalent in younger cohorts. The prevalence of a formal 
dementia diagnosis is lower in Māori than in NZ European 
[64]. Variation in utilisation may reflect a change in thera-
peutic indication with age. Antipsychotics are rarely indi-
cated in the treatment of dementia and, therefore, lower 
utilisation in Māori suggests more appropriate prescribing 
in Māori; however, further study is needed to better under-
stand the clinical reasoning behind the medicine use and 
whether or not the differences relate to place of residence 
(i.e. community-dwelling compared with institutional 
care). None of these studies differentiate between typical 
and atypical antipsychotic use in the analysis, which has 
been shown to be influenced by ethnicity in a previous 
systematic review in the general adult population [65]. It 
is of significance as typical antipsychotics are associated 
with a greater incidence of adverse effects [65].

3.1.2  Best Practice Medicines Utilisation in Different 
Disease States

When data is analysed without accounting for differential 
morbidity rates, as above, it is difficult to interpret whether 
findings represent equitable access given the burden of dis-
ease. Investigating medicines use within certain disease 
states can give a better picture of equity in medicines use. 
This section includes a wide variety of studies where medi-
cine use in certain disease conditions is explored.

A study looking at the dispensing of secondary preven-
tion medicines in cardiovascular disease showed Māori were 
less likely than NZ Europeans to be maintained on ‘best 
practice’ triple therapy (anticoagulant/antiplatelet, antihy-
pertensive and lipid-lowering treatment) [35]. This effect 
was predominantly seen in younger age groups included in 
the study. One study investigated the risk of cardiovascular 
events in those with atrial fibrillation who had undergone 
cardiovascular risk screening at least 1 year prior to the study 
[38]. It showed that in those not receiving anticoagulants, 
Māori were more likely to experience a stroke within 1 year 
of assessment compared with NZ Europeans. In those not 
receiving lipid-lowering treatment and antihypertensives, 
Māori were twice as likely to experience a major adverse 
cardiovascular disease event (non-fatal myocardial infarc-
tion, stroke, heart failure) [38]. This study suggests that the 
consequences of the omission of indicated medicines may 
be of greater clinical significance for Māori than non-Māori. 
However, to properly assess the consequences of omission, 
comparison with outcomes in those who did receive indi-
cated medicines would be required, as there is the potential 
that other failures of care (such as access to primary care ser-
vices) are associated with the findings in this study. Authors 
comment that the tools used to assess thromboembolic risk, 
and select appropriate treatment, are usually developed in 
European populations and may not accurately assess risk and 
did not accurately predict risk in their NZ study population 
[38]. In addition to variation in medicines access, findings 
may also reflect reduced access to primary and secondary 
care services that support prevention and treatment strategies 
related to these events.

For those with a diagnosis of gout, urate-lowering med-
icines reduce acute exacerbations and disease progression. 
The use of these medicines in older adults with gout diag-
noses appears similar for Māori and NZ European older 
adults [33]. Initial analysis of the data seems to show that 
inequities in treatment access, which exist at a younger 
age [33], may not continue into older age. However, in 
those aged ≥ 65 years, gout prevalence is much higher 
in Māori compared with non-Māori, non-Pacific men 
(37.3% vs 17.2%, respectively). Of those aged ≥ 65 years 
with gout, 33% of Māori and 41% of non-Māori, non-
Pacific people did not receive urate-lowering treatment 
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[33]. Given the higher prevalence of gout in Māori older 
adults, but similar treatment levels between ethnicities, 
Māori older adults may have an increased absolute risk 
of missing out on preventative gout treatment compared 
with non-Māori, non-Pacific people. This analysis is also 
only relevant to those with gout diagnoses and it is thought 
that the methods used to assess gout incidence underes-
timate it by approximately 20% and to a greater extent 
for Māori [66], again signalling that unmet treatment 
needs are higher for Māori than non-Māori. Māori aged ≥ 
65 years are hospitalised for a primary diagnosis of gout 
at a rate approximately five times that of NZ European. 
It is unclear whether those hospitalised were on urate-
lowering treatment or not. Higher hospitalisation rates for 
Māori could be due to non-treatment in those with more 
severe disease or barriers to accessing earlier intervention 
in primary care. These findings may also indicate dispari-
ties in appropriate treatment. In other words, although 
Māori may be on urate-lowering therapy, the regimen con-
fers less therapeutic benefit than for NZ Europeans, which 
could, in turn, be influenced by medicine choice, adequate 
dose titration, the stage of disease at which medicines are 
started and a lack of therapeutic relationships with health 
providers to support medicines use.

In a study that investigated predictors of mortality in 
those diagnosed with dementia (all types), Māori were less 
likely than NZ Europeans to receive acetylcholinesterase 
inhibitors (38% compared with 52%, p value 0.039), which 
delay the progression of dementia [43]. In this same study, 
Māori had lower rates of antipsychotic prescription than 
NZ Europeans, yet the mortality rate in Māori receiving 
antipsychotics was three times higher than NZ Europe-
ans (3.62 compared with 1.19) [43]. The results did not 
reach statistical significance, likely due to the lower num-
ber of Māori participants and consequent reduced num-
ber of death events [43]. The difference in mortality may 
have been accounted for by lower rates of co-morbidity 
in NZ Europeans (although rates of co-morbidity were 
adjusted for), the stage of disease at which antipsychotics 
may have been used, or the severity of behavioural and 
psychological symptoms (more severe symptoms corre-
late with increased mortality rates) [43]. Ethnic dispari-
ties in acetylcholinesterase inhibitor use have previously 
been reported in a literature review, which found African 
Americans with Alzheimer’s dementia were up to 30% less 
likely to be prescribed these medicines than Whites [67].

One study looked at the prevalence of Parkinson’s dis-
ease, whereby prevalence rates were calculated using the 
dispensing of Parkinson’s treatments as a proxy [41]. Lower 
rates of Parkinson’s disease were noted in Māori compared 
with non-Māori although, given the method of calculating 
prevalence, the authors could not rule out the possibility that 

undertreatment with Parkinson’s medicines for Māori led to 
the apparent disparities in disease prevalence.

In a small (n = 225) study investigating medication expo-
sure in older adults with end-stage renal disease, there was 
no significant difference in the number of medicines, or 
medicine classes, prescribed between Māori and non-Māori 
[40].

An 8-year follow-up study investigating long-acting bron-
chodilator use in first-time users in NZ in those with chronic 
obstructive pulmonary disease showed no ethnic variation 
in medicines use [42]. However, as entry into the study 
required the prescription of a long-acting bronchodilator, 
ethnic variation in initial access to these medicines is not 
accounted for.

3.1.3  High‑Risk Medicines

Some medicines are classed as ‘high-risk’ medicines as 
they are associated with more risk of adverse outcomes. 
These include anticoagulants, insulin, and opioids [68]. 
The risks posed by these medicines often increase when 
used in older age groups [55]. Two studies looked at the 
incidence of high-risk prescribing; one study investigated 
opioids [32], the other investigated a combination of three 
medicines (non-steroidal anti-inflammatories, diuretics 
and angiotensin converting enzyme inhibitors/angiotensin 
receptor blockers) referred to as a ‘triple whammy’ [31]. 
When used together, the ‘triple whammy’ increases the 
risk of acute renal failure, particularly in those that already 
have renal insufficiency, the risk of which increases with 
age [31]. Māori aged 65–74 years are more likely to have 
a medicine regimen that includes a triple whammy than 
NZ Europeans at rates of 4% (95% confidence interval [CI] 
3.7–4.2) compared with 3% (95% CI 2.9–3.1), respectively 
[31]. Rates of triple whammy prescription significantly 
reduce with age across all ethnicities but more substan-
tively in Māori, so for the oldest age band (≥ 85 years) the 
incidence is similar between both ethnic groups. Strong 
opioids (which include morphine, fentanyl, methadone and 
oxycodone) increase the risk of adverse outcomes in older 
adults [69] and are of limited analgesic benefit in non-
malignant pain [70]. There is ethnic variation in strong 
opioid use in NZ with Māori aged 65–79 years more likely 
to be prescribed opioids than NZ Europeans of the same 
age. This variation reverses in those aged ≥ 80 years [32]. 
In this report, strong opioid use was strongly associated 
with public hospital utilisation (inpatient and outpatient) 
in the week prior to dispensing. The variation seen in opi-
oid use may reflect variation in access to secondary care 
for Māori and non-Māori as they age and is a demonstra-
tion of how access to health services impacts on medicines 
access [32].
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3.1.4  Number of Prescribed Medicines and Polypharmacy

The measurement of polypharmacy is used as an indicator 
of prescribing quality. The definition of polypharmacy is not 
universally agreed upon; however, it is frequently defined as 
the prescription of five or more regular medicines [31, 71]. 
Polypharmacy is often analysed as a binary outcome (i.e. 
polypharmacy is either present or it is not), although the risk 
of medicines-related harm increases with every medicine 
prescribed [72]. The prevalence of polypharmacy in older 
adults is similar between Māori (36.5%) and NZ Europeans 
(33.8%) [31]. When this prevalence is further interrogated, 
we see that there are variations across the age bands within 
these groups (Table 1).

Māori experience polypharmacy at a younger age. Com-
pared with NZ European, Māori aged 65–74 years and 
75–84 years are more likely to experience polypharmacy; 
however, the direction of variation is reversed in those aged 
85 years or older [31]. This pattern reflects the earlier onset 
of chronic conditions in Māori [73]. The prevalence of poly-
pharmacy increases with age for both Māori and NZ Europe-
ans, although the difference is much less marked for Māori 
with an increase (from the ages 65–74 years to ≥ 85 years) 
of 12.6% compared with 34.6%, respectively. It may also 
suggest Māori have more similar levels of chronic disease 
throughout older age compared to NZ European, although 
this suggestion differs from findings of a national study of 
multimorbidity which utilised pharmaceutical data as one of 
the measures of disease prevalence [73]. Although pharma-
ceutical data are often used as a proxy for medical diagnoses 
and the prevalence of comorbidity, there are limitations in 
using this method, with a potential lack of alignment with 
primary care diagnosis data. However, this method is used 
as NZ does not have national primary care morbidity data 
from which comorbidity prevalence can be calculated [73]. 
The prescription of multiple medicines is often appropriate 
to treat chronic co-morbidity and when using polypharmacy 
(and raw number counts) as a measure of medicines quality, 
appropriateness of prescribing in relation to medicine type, 
clinical context or patient characteristics are not able to be 
taken into consideration.

3.2  The Prevalence of Potentially Inappropriate 
Prescribing (PIP) in Māori Older Adults

There are several tools used to assess PIP [55–58]. These 
tools can be used in practice to guide the decision-making 
process [56, 57], and can be used in research to describe the 
‘quality’ of medicines use [74] and to assess the impact of 
interventions [75]. The tools include criteria relating to the 
prescription of potentially inappropriate medicines (PIMs)—
medicines whose potential for harm outweighs the potential 
therapeutic benefit [56–59]. Some tools also include criteria 
relating to potential prescribing omissions (PPOs)—the non-
prescription of medicines that are indicated given certain 
diagnoses or clinical parameters [57].

A research group undertook two studies to assess the rate 
of PIMs in community dwellers aged ≥ 65 years receiving 
NZ publicly funded long-term community care services [45, 
47]. The PIM rate was assessed using the 2015 Beers criteria 
[76] and utilised information from a comprehensive geriatric 
assessment using the standardised ‘international Resident 
Assessment Instrument—Home Care’ (interRAI‐HC) tool 
[77]. An interRAI-HC assessment is required for all that 
are being assessed for entry into publicly funded services. 
The first study showed that PIM prevalence was higher for 
Māori than NZ Europeans (9.5% compared with 7%, respec-
tively; statistical significance not calculated) [47]. When the 
same researchers investigated similar data and adjusted for 
confounding factors, they found Māori were less likely to 
be prescribed PIMs than NZ Europeans [45]. The adjusted 
odds ratio (OR) for Māori to receive one or two PIMs was 
0.76 (95% CI 0.59–0.98; p = 0.035) with NZ European as 
the comparator. The adjusted OR for Māori to receive three 
or more PIMs was 0.50 (95% CI 0.38–0.65; p < 0.001). The 
group then undertook a third study that investigated PIMs 
and clinical outcome association in the subset of those with 
dementia [46]. The prevalence of PIMs in all those with 
dementia was 66.9% with Māori again being less likely than 
NZ Europeans to receive a PIM (adjusted OR 0.68, 95% 
CI 0.54–0.87) [46]. Narayan and Nishtala investigated the 
prevalence of Beers criteria PIMs at a population level and 
again, Māori were significantly less likely to be prescribed 
PIMs than NZ Europeans (OR 0.85, 95% CI 0.82–0.87) [48].

Table 1  Rates of polypharmacy for Māori and NZ Europeans based on 2017 NZ dispensing data

Information was sourced, or calculated, from the Atlas of Healthcare Variation–Polypharmacy, 65 years and older [31]

Māori (%) NZ European (%)

Age range (years) 65–74 75–84 85 + Total 65–74 75–84 85+ Total
 5 or more medicines 32.7 44.2 45.3 36.5 23.6 41.9 58.2 33.8
 5–7 medicines 18.4 23.6 25.3 20.2 15.5 24.8 32.0 20.6
 8–10 medicines 9.7 14.0 14.1 11.1 5.6 11.7 18.4 9.2
 11 + medicines 4.6 6.6 6.0 5.2 2.4 5.3 7.7 4.0
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In all four of these studies, increasing age was associ-
ated with a reduction in PIM use, suggesting that as peo-
ple progress through the later stages of life, the prevalence 
of PIMs reduces [45–48]. Māori have an earlier onset of 
chronic co-morbidity and associated polypharmacy, and the 
impact this may have on PIM rates is not reflected when 
analyses between ethnicities are conducted across the same 
older adult age bands and only start at the age of 65 years.

3.3  The Association Between PIP and Clinical 
Outcomes in Māori Older Adults

There are a number of studies that have investigated the 
association between PIP and clinical outcomes [77, 78].

A longitudinal cohort study of Māori and non-Māori 
octogenarians investigated the impact of baseline medicines 
appropriateness on 12-month hospitalisation and mortality 
rates [51]. The STOPP/START criteria [57] were used to 
assess medicines appropriateness, and there was no sig-
nificant ethnic variation in the occurrence of PIP overall, 
although Māori were more likely to have PPOs than non-
Māori (p = 0.013). The prescription of PIMs did not affect 
hospitalisation rates. However, for Māori, the occurrence of 
PPOs was associated with an increased risk of hospitalisa-
tion (24.3% without PPO hospitalised compared with 51.7% 
with PPO hospitalised; p = 0.001). This association did not 
occur for non-Māori, suggesting Māori may be at more clini-
cal risk from medicines omissions. The occurrence of PIMs 
and PPOs did not affect mortality in either ethnic group.

This research group also investigated the association 
between the Drug Burden Index (DBI) and clinical out-
comes at 12, 24 and 36 months [52]. The DBI is a measure 
of medicines with anticholinergic and/or sedative proper-
ties [55]. A higher index number indicates an increased 
burden and lower quality prescribing. Non-Māori had 
higher DBIs at baseline than Māori. In Māori, DBI was 
associated with increased mortality at 36 months (adjusted 
hazard ratio 1.89, 95% CI 1.11–3.20; p = 0.02). In non-
Māori, DBI was associated with higher mortality rates at 
12 months (adjusted hazard ratio 2.26, 95% CI 1.09–4.70; 
p = 0.03) but not at other time points. DBI was not associ-
ated with increased risk of falls, hospitalisations or change 
in functional status over the study period in either ethnic 
group.

A study assessing the association between DBI and hip 
fractures found that higher DBI was associated with an 
increased incidence of hip fractures for both Māori and non-
Māori older adults, with no ethnic variation in the associa-
tion [50].

Nishtala et al. examined DBI in older adults at a popu-
lation level utilising national databases [49]. Multivariate 
analysis showed that higher DBI was positively associated 
with GP visits and mortality. For Māori, DBI exposure 

was associated with reduced GP access compared with NZ 
Europeans (incidence risk ratio 0.972, 95% CI 0.963–0.980) 
and almost double the risk of 12-month mortality (hazard 
ratio 1.798, 95% CI 1.689–1.916). Due to differences in 
data collection methods between studies, there was less co-
morbidity data available in the two studies above. Nishtala 
et al. [49] used a ‘chronic disease score’ to show there was 
no variation in chronic co-morbidity between Māori and 
non-Māori. However, the method uses pharmacy dispens-
ing data as a proxy for disease status rather than diagnoses 
data sets or clinical assessments. This method has several 
limitations including the inability to account for untreated 
disease, which is likely to be higher for Māori. This study 
found that polypharmacy and DBI were both independent 
risk factors for all clinical outcomes in the study, supporting 
the idea that multiple methods are required to adequately 
assess quality medicines use [49].

4  Summary and Significance of the Findings

This review highlights that ethnic differences exist in med-
icines access in NZ, with Māori older adults often having 
reduced access to particular medicine types, or in particu-
lar disease states. Although Māori older adults may be 
less likely to be prescribed medicines inappropriately, as 
defined by standardised tools, inappropriate prescribing is 
more strongly associated with adverse outcomes for Māori 
than non-Māori. It is possible that quality medicines use 
is a marker for access to health services more generally.

This current review is the first of its kind to examine eth-
nic variation in the quality use of medicines in older adults 
across a range of clinical contexts. Although we could not 
find any reviews of medicines utilisation in older adult pop-
ulations, ethnic variation in medicines treatment has been 
reported previously internationally. It follows the same pat-
terns in the NZ population, with ethnic minorities being 
significantly less likely to receive medicine treatment [80]. 
There is also limited international literature showing the 
risk of inappropriate prescribing in older Indigenous popu-
lations with an Australian study showing that suboptimal 
prescribing put older Aboriginal Australians at high risk of 
medicines-related harm [81].

5  Limitations

Only one author reviewed the abstracts and papers for inclu-
sion, increasing the potential for relevant papers to have been 
missed, although this approach is quite common when con-
ducting a narrative review. Another limitation is the quality 
of ethnicity data, which has been well documented as an 
issue in NZ, although it has improved over time [82].
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Although the medicines utilisation and medicines appro-
priateness data are useful for high-level monitoring and 
identification of trends, they are limited by the lack of data 
relating to disease burden and differential access to health-
related resources that occur across the life course. This 
review includes studies with varying methods of data col-
lection and analysis, varying clinical contexts and different 
populations and time periods. This presents challenges with 
being able to compare the data across studies; however, it 
has value in highlighting various findings relating to Māori 
older adults specifically, as well as acknowledging where 
gaps in the data lie.

Across all studies, Māori appear to have similar or lower 
rates of PIMs. Yet we know Māori continue to have higher 
rates of hospitalisations for conditions that can be improved 
with appropriate medicines use [3]. This suggests that tools 
may be of more use for screening rather than accurately 
assessing appropriate medicine use in an individual. These 
tools are developed outside of NZ by overseas experts, 
informed by clinical research relating to international, pre-
dominately European ethnicity, populations. Subsequent 
validation has also largely taken place outside of NZ. This 
review suggests these tools may not be as useful in assessing 
quality medicines use for Māori older adults.

Quality medicines use can be thought to incorporate the 
scientific and clinical basis for medicines use, patient choice 
and the general good (“…a mixture of issues, including 
societal and family-related consequences of prescribing”) 
[83]. All of the methods used to judge quality medicines 
use in this review centre on the therapeutic use of medicines 
without acknowledging the role of patient choice or wider 
societal impacts of medicine use. Patient inclusion, perspec-
tives and choice are important aspects of quality considera-
tions when delivering and evaluating Māori healthcare [1], 
as is making the most appropriate use of the health dollar. A 
limitation of this review was that economic factors were not 
addressed. None of the studies included economic analysis 
in their outcome measures. When assessing the quality of 
the health system, and the services within it, understanding 
cost implications to the individual, communities and over-
all system is important. These costs relate to medicines, 
medicines-related harm, the cost of non-treatment in terms 
of morbidity and mortality and wider societal ‘burdens’ of 
ill-health. Further study is needed to assess the economic 
impact of ethnic variation in the quality use of medicines.

Using medicine dispensing data as a proxy for appropri-
ate prescribing fails to take into account other factors that 
may prevent prescribed medicines from being dispensed to 
individuals. In NZ almost all medicines used for the man-
agement of chronic conditions are subsidised by the govern-
ment, with the patient being required to pay a co-payment 
($5 per item at the time of writing). Māori are twice as likely 
not to obtain their medicines due to cost than non-Māori 

[84]. Māori also report higher rates of culturally unsafe phar-
macy care, perceiving that this negatively impacts on their 
health outcomes [85].

Several included studies reported that PIP was more 
strongly associated with worse outcomes for Māori than 
non-Māori. Medicines-related outcomes relate to more than 
just prescribing. There are ethnic variations in a number 
of factors that influence medicines-related harm including 
medicines adherence [86], health literacy [87] and access to 
culturally safe health services, with Māori having lower rates 
of quality access [88]. In noting these, the authors wish to 
state their belief that it is the responsibility of health profes-
sionals, organisations and systems to negotiate medicines 
adherence and communicate in a health literate manner, 
rather than these being associated with individual or cultur-
ally-specific factors.

There are complexities in comparing medicines use 
between different ethnicities when differing age structures 
exist between the different ethnic groups. These difficulties 
have been articulated previously in whole-of-population 
medicines access research in NZ [89]. In NZ, Māori have 
a younger population than non-Māori (median age of 23.9 
years compared with 38 years) [90], influenced by higher 
levels of chronic co-morbidity at younger ages for Māori, 
and subsequent reduced life expectancy. Given medicine 
use increases with age, one would expect higher prescrip-
tion numbers in groups with older populations. Because 
of varying rates of comorbidity in different ethnic groups, 
comparison across the same age bands does not allow a fair 
assessment of levels of appropriate medicines use. The lower 
proportion of Māori compared with non-Māori in older age 
bands also means equal explanatory power is absent. This 
often precludes ethnic subgroup analysis, unless the studies 
use large data sets, or have been designed to include similar 
numbers of Māori and non-Māori older adults [51, 52, 89]. 
The impact of this can be seen in the large number of papers 
that were excluded in the full paper review (n = 53) because 
they either did not report Māori participation, or ethnicity 
was not used as a factor in the analysis. Māori have signifi-
cantly lower life expectancy than non-Māori, and therefore 
survivor bias will feature in the reported figures, whereby 
Māori do not make it to the age of 65 years to the same 
extent as non-Māori. Even within the included studies, eth-
nicity analysis was not always undertaken across all outcome 
measures. The Māori population is ageing at a faster rate 
than that of non-Māori [92] and appropriate access to medi-
cines will be increasingly important.

Some studies investigated effects in the total older adult 
group (≥ 65 years); however, it is important to understand 
that those aged ≥65 years are not one homogenous group. 
In several included studies, medicines utilisation and appro-
priateness changed significantly through the older adult 
age bands. Using the age of 65 years as the threshold for 
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inclusion risks a lack of reporting for Māori who experi-
ence chronic comorbidity at a younger age. When results 
are analysed in 10-year age bands we see that there is more 
nuance in prescribing trends throughout the later years of 
life. For Māori, these ‘later years’ occur at a much earlier age 
than for non-Māori. There is variation between ethnicities 
and between age bands requiring further data interrogation, 
making it difficult to assess appropriateness when interpret-
ing the discrete outcome measures used in these studies.

6  Implications for Practice and Future 
Direction

In clinical practice, the quality use of medicines in older 
adults involves skilled assessment by trained clinicians in 
partnership with patients. The complex decision-making 
processes need to take into account clinical, cultural and 
social contexts, multiple competing priorities, patient pref-
erences and unique circumstances. Further investigation is 
needed to understand how culturally safe health services can 
be developed to ensure the quality use of medicines in Māori 
older adults and how the quality of these services can be 
appropriately assessed.

Understanding ethnic variation in the quality use of medi-
cines for older adults in NZ allows us to identify whether 
inequities exist and what the particular issues are. Economic 
and patient-level impacts, such as quality of life and health 
service experiences, also need to contribute to this under-
standing in order to develop positive solutions. This review 
is a starting point in a process that can ultimately lead to 
pro-equity solutions to address any disparities in quality 
medicines use that do exist. The quality use of medicines 
is multi-factorial and our approaches to addressing inequity 
need to be multi-factorial. This review is of relevance to 
clinicians, researchers, funders and policy makers.
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