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Abstract 

Background  Potentially inappropriate prescribing (PIP) refers to the prescription of medications that carry a higher 
risk of adverse outcomes, such as drug interactions, falls, and cognitive impairment. PIP is of particular concern 
in older adults, and is associated with increased morbidity, mortality, and healthcare costs. Socioeconomic depriva-
tion has been identified as a potential risk factor for PIP. However, the extent of this relationship remains unclear. This 
review aimed to synthesize the current literature on the association between PIP and socioeconomic status (SES) 
in older adults.

Methods  A literature search was conducted using the databases Medline, Embase and CINAHL. A search strat-
egy was developed to capture papers examining three key concepts: PIP, socioeconomic deprivation and older/
elderly populations. Peer-reviewed quantitative research published between 1/1/2000 and 31/12/2022 was eligible 
for inclusion.

Results  Twenty articles from 3,966 hits met the inclusion criteria. The sample size of included studies ranged 
from 668 to 16.5million individuals, with the majority from Europe (n = 8) and North America (n = 8). Most defined 
older patients as being 65 or over (n = 12) and used income (n = 7) or subsidy eligibility (n = 5) to assess SES. In all, 
twelve studies reported a statistically significant association between socioeconomic deprivation and an increased 
likelihood of experiencing PIP. Several of these reported some association after adjusting for number of drugs taken, 
or the presence of polypharmacy. The underlying reasons for the association are unclear, although one study found 
that the association between deprivation and higher PIP prevalence could not be explained by poorer access 
to healthcare facilities or practitioners.

Conclusion  The findings suggest some association between an older person’s SES and their likelihood of being 
exposed to PIP. SES appears to be one of several factors that act independently and in concert to influence an older 
person’s likelihood of experiencing PIP. This review highlights that prioritising older people living in socioeconomi-
cally-deprived circumstances may be an efficient strategy when carrying out medication reviews.
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Introduction
The ageing of the global population has been described 
as ‘one of the most important economic, social, and 
medical issues of current times’ [1]. Although the exact 
definition of what constitutes an older person varies [2], 
both developed and developing countries are facing ‘an 
unprecedented and rapid rise in the number of elderly 
people’ [3]. Against a background of falling birth rates, 
the global population aged 60 years and older has over-
taken the number of children aged under 5 years; by 2050 
older people are projected to comprise 22% of the popu-
lation (equivalent to 2.1 billion individuals) [4]. Living 
longer is not an issue in itself. However, ageing is a well-
established risk factor for a number of noncommunicable 
diseases, including cardiovascular disease, stroke, various 
cancers, osteoporosis and dementia [5]. With individuals 
living longer lives, more people are developing these dis-
eases of ageing. Multimorbidity, or the presence of mul-
tiple long-term conditions, is very common among older 
adults, with its prevalence increasing with age [6]. One 
meta-analysis of 193 international studies estimated that 
47.6% of adults aged between 59 and 73 years of age had 
multiple long-term conditions, with this figure rising to 
67.0% among adults aged 74 years or older [7].

Prescribed medication plays an important role in the 
management of long-term conditions. Although benefi-
cial in many cases, the use of prescribed medications in 
older people is not without risk. In an attempt to prevent 
or treat multiple conditions, potentially inappropriate 
prescribing (PIP) can occur. PIP may refer to the pre-
scription of potentially inappropriate medications (PIM) 
associated with a higher risk of adverse outcomes such as 
drug interactions, falls, and cognitive impairment [8]; it 
can also encompass the omission of potentially beneficial 
medications and the  use of appropriate medications at 
inappropriate doses, or for inappropriate lengths of time 
[9]. However it is defined, PIP is an established cause of 
morbidity, mortality, and increased healthcare costs [10].

Socioeconomic deprivation is another factor that can 
affect health [11]. In the case of older people, exposure 
to deprivation can augment the negative health effects 
of ageing [12]. People living in more socioeconomically-
deprived circumstances tend to report poorer health, and 
have a higher likelihood of developing multiple long-term 
conditions [13]. Additionally, it has been hypothesised 
that persons living in deprived areas may have less access 
to high-quality health and care services, despite having a 
relatively increased need for such provisions [14]. What 
is less clear is whether older people living in deprived 
areas are also more likely to experience PIP.

This systematic review aims to synthesize the current 
literature on the association between PIP and socio-
economic deprivation in older adults. By examining the 

available evidence, we aim to provide insight into the 
relationship between PIP and socioeconomic deprivation 
and identify potential areas for intervention.

Methods
Data sources
A systematic search was conducted using Medline (via 
OVID), Embase (via OVID) and the Cumulative Index to 
Nursing and Allied Health Literature (CINAHL). Peer-
reviewed quantitative research papers published between 
1 January 2000 and 31 December 2022 were eligible for 
inclusion, with this period chosen to reflect contempo-
rary practice. Reviews and commentaries were excluded. 
No language or geographical restrictions were applied. A 
search strategy was developed to capture papers examin-
ing three key concepts: (1) PIP, (2) socioeconomic status 
and (3) older/elderly populations. The full search strategy 
can be found in Supplementary Material 1.

Study selection
To be included, studies had to meet each of the following 
criteria:

Population: Studies examining older people, either as a 
standalone population or as a defined subgroup within a 
broader population. Although a threshold of 60 [15] or 65 
years [16, 17] of age is often used, there is no universally 
agreed definition of what constitutes an ‘older person’ [2]. 
Due to international (and national) variations in average 
lifespans, and an increasing mean age in many countries, 
a definition of an ‘older person’ in one context may not be 
appropriate in another. As such, papers referring to older, 
elderly or geriatric patients were included, regardless of 
the age criterion used.

Exposure: Socioeconomic deprivation. A number of 
distinct measures of socioeconomic status (SES) were 
deemed appropriate for the assessment of deprivation:

•	 Studies referring to income and wealth-based meas-
ures of SES in their title or abstract were included. 
Income has been described as ‘the best single indica-
tor of material living standards’ [18], although wealth 
(reflecting both financial and physical assets) may be 
more important in older age due to the accumulation 
of wealth over time, and the impact of retirement on 
income [19]. Both absolute and relative measures of 
income and wealth were deemed relevant. For exam-
ple, a study examining PIP among individuals at dif-
ferent income deciles would be included, as would a 
study looking at persons with a level of income above 
or below the poverty threshold of a particular coun-
try. Collectively, such studies were termed as using 
‘income based measures’ of SES. Studies that assessed 
deprivation status based on reported ability to afford 
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resources, or based on the possession of certain 
assets were termed as using ‘self-reported’ measures 
of SES.

•	 Studies that measured SES using a deprivation score 
or index such as the Index of Multiple Deprivation 
(IMD) [20] were also included, if the index used fea-
tured some income-based component. These were 
referred to as ‘composite measures’ of deprivation.

•	 A person’s eligibility for income-dependent govern-
mental programs, such as Medicaid in the US, was 
also deemed an acceptable measure of SES [21]. Such 
papers were defined as using ‘subsidy eligibility’ to 
assess socioeconomic deprivation.

•	 Finally, studies making international comparisons 
in PIP incidence were also eligible, if an appropri-
ate income or wealth-based measure was used to 
compare the countries analysed (for example, gross 
domestic product [GDP] per capita). These were 
defined as ‘international measures’ of socioeconomic 
deprivation.

Outcome: Studies examining PIP. This could be a refer-
ence to PIP as a concept, or a single, specific example of 
PIP (for example, the use of warfarin in individuals with 
active gastrointestinal bleed). PIP was taken to include:

•	 Treatment with medications that have an unfavour-
able risk–benefit balance for a given patient. These 
may be defined as potentially inappropriate medica-
tions (PIM).

•	 Treatment with medications or formulations that are 
less preferred due to the availability of safer prescrib-
ing options.

•	 Treatment with medications at inappropriate doses 
(either too high or too low for a given patient).

•	 Treatment with medications for an inappropriate 
length of time (either too long or too short).

•	 Treatment with medications that interact with con-
comitant medications or disease states in such a way 
that has the potential to cause harm.

•	 The omission of medications that would likely be of 
benefit for a given patient.

To be included, the appropriateness of prescribing 
could be assessed subjectively, or using objective crite-
ria (eg STOPP/START criteria [22], Beers criteria [23]) 
or using prescribing guidance (eg the British National 
Formulary, or national prescribing guidelines). It was 
recognised that polypharmacy could be appropriate in 
some patients (for example, those with multiple long-
term conditions) and inappropriate in other patients. 
As such, papers examining polypharmacy were included 

only if they explicitly examined potentially inappropriate 
polypharmacy.

Study types, setting and reporting of results
All observational study types were eligible for inclusion, 
with no restrictions on setting. To be included, papers 
stating an association between SES and PIP had to report 
a measure of statistical significance underlying the result 
such as p-values and/or confidence intervals.

Screening process
Citations identified via literature search were uploaded to 
Covidence, and both automated and manual de-duplica-
tion performed. Titles and abstracts were then screened 
by the lead author to identify papers appropriate for 
data extraction, with a second reviewer (SK) examining 
a 20% random sample. Cohen’s kappa was used to assess 
agreement. Following this, ‘full text’ versions of studies 
potentially meeting the review’s inclusion criteria were 
retrieved. These were then reviewed by the lead author, 
with the co-author (BDF) screening a 10% random sam-
ple to assess agreement. At this stage, any disagreements 
were resolved by discussion, and all papers selected 
for review were subject to data extraction and quality 
appraisal. Where full texts were unavailable in English, 
Google Translate was initially used assess whether the 
paper was likely to meet the inclusion criteria. Where 
potentially relevant information was identified, this was 
reviewed by a speaker fluent in that language to confirm 
that the inclusion criteria were met, and to assist with 
data extraction.

Data extraction and quality appraisal
We extracted the following information using an Excel 
spreadsheet: title, first author, year of publication, coun-
try, setting and participants, measure/definition of depri-
vation used, measure/definition of PIP used, and relevant 
data extracted regarding the association between SES & 
PIP. Quality appraisal was carried out by the lead author 
using tools provided by the Joanna Briggs Institute (JBI), 
with the appropriate tool selected according to study type 
[24]. A second reviewer (CF) independently screened a 
sample of papers to assess agreement.

Data synthesis and analysis
A narrative synthesis was used, as we anticipated that 
heterogeneity in contexts, definitions of older people, and 
the measures and definitions of socioeconomic depriva-
tion used would preclude meta-analysis. The review was 
prospectively registered with the International Prospec-
tive Register of Systematic Reviews (PROSPERO; regis-
tration number  CRD42023385451). The review follows 
the Preferred Reporting Items for Systematic Reviews 
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and Meta Analyses (PRISMA) [25] and the Synthesis 
without meta-analysis (SWiM) reporting guidelines [26]. 
A completed PRISMA checklist can be found in Supple-
mentary Material 2.

Results
A total of 3,966 references were identified, with 276 
removed by a combination of automatic and manual 
deduplication. After screening for eligibility based on 
title and abstract, 43 advanced to full text screening. At 
this stage, a further 23 articles were excluded. In total, 
20 papers were included in the final analysis (Fig.  1). A 
full summary of included papers can be found in Appen-
dix 1, with a brief overview in Table 1. Identified studies 
generally focussed on older people aged 65 years or over 
(n = 18). Studies were from Europe (n = 8), North Amer-
ica (n = 8), South America (n = 2) and Asia (n = 1). A fur-
ther publication [27] featured data from 37 countries. 
Most used multivariable analyses, examining a range of 
risk factors to assess their potential association with PIP, 
rather than focussing on socioeconomic factors alone. 
The sample size of included studies ranged from 668 
individuals up to 16.5million.

Results of screening process and quality appraisal
For title and abstract screening, a Cohen’s kappa of 0.8 
was obtained, indicating ‘substantial agreement’. All 
20 included studies scored either 7 or 8 out of a possi-
ble 8 using the JBI critical appraisal checklist. A second 
reviewer (CF) independently screened three included 
studies; scores for two of the papers were identical, with 
a further study being scored 8 by the lead author and 7 by 
the second reviewer.

Overview of findings
Study findings were mixed. Most multivariate studies 
reported a statistically significant but modest associa-
tion between SES and PIP after adjusting for other fac-
tors (n = 12) [8, 27–31, 33, 35, 38, 40, 44, 45]. A further 
three had more mixed findings – for example, finding 
a significant relationship in certain subgroups only, or 
coming to different conclusions when different meas-
ures of SES were used [36, 39, 43]. For example, in 
Canada, Morgan and colleagues reported a significant 
relationship between SES and PIP in older males but 
not females [43]. In the United States, one study found 
that the socioeconomic status of an individual’s neigh-
bourhood, but not their household income, appeared to 
significantly influence their chance of being prescribed 
two or more PIMs [36]. Of the remaining six studies 
identified, four concluded that there was no statistically 
significant link between SES and PIP [32, 34, 41, 42], 

and one Finnish study reported an inverse association 
between income and the use of PIMs [37].

Findings by age threshold used
All four papers with minimum age thresholds of 70 
and 75 years reported a significant association between 
deprivation and PIP incidence, despite using differ-
ent PIP measures: the Laroche List [29], the Swedish 
National Board of Health and Welfare classification 
(NBHW) criteria [40], and two adaptions of the Beers 
criteria [38, 44]. However, the majority of included 
papers defined older patients as being at least 65 years 
of age  (n = 12) [8, 27, 28, 30, 31, 34, 35, 37, 39, 42, 43, 
45]. These gave a more mixed picture of the relation-
ship between SES and PIP. Seven of the papers reported 
a significant association between deprivation and PIP 
[8, 27, 28, 30, 31, 35, 45], with another two giving mixed 
results [39, 43]. A further two focusing on the over 
65s found no significant association between SES and 
PIP [34, 42], and one reported an inverse relationship 
between SES and the likelihood of being prescribed a 
PIM [37]. The two Brazilian studies used the lowest age 
threshold of the studies included, with both focusing on 
individuals aged 60 years and older [33, 41], and both 
using (different) composite measures to make their 
assessment of SES. However, the findings of these stud-
ies were opposed (Table 1).

Findings by PIP definition used
The majority of papers assessed PIP through use of the 
Beers criteria (n = 15) [8, 28, 30, 31, 33–36, 38, 39, 41–
45]. However, the Beers criteria have been subject to var-
ious revisions [23], and different versions were utilised by 
the different studies included in this review. Additionally, 
several papers examined only some of the Beers medica-
tions, or made other adaptions to the criteria to fit their 
aims. Overall, nine papers that used some version of the 
Beers criteria reported a statistically significant associa-
tion between PIP exposure and deprivation [8, 28, 30, 31, 
33, 35, 38, 44, 45]. Of the remaining six, three had mixed 
findings regarding the association between SES and PIP 
[36, 39, 43] and a further three reported no significant 
association [34, 41, 42]. Two studies using the Laroche 
list [29] and the NBHW criteria  [40] found a significant 
association between SES and PIP, although a Swiss study 
using the Laroche list found no such association [32]. 
Finally, a study focussed on the treatment of type 2 dia-
betes found that patients living in relatively less wealthy 
countries were significantly more likely to be prescribed 
a medication with a higher risk of causing hypoglycaemia 
[27].
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Fig. 1  PRISMA diagram
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Discussion
Key Findings
This systematic review suggests that exposure to socio-
economic deprivation has potential to increase older 
individuals’ likelihood of being exposed to PIP. To our 
knowledge, this is the first such review to examine this 
topic. More generally, the review adds to a larger body of 
evidence linking socioeconomic deprivation and adverse 
health outcomes [11]. Of the twenty papers analysed, 
twelve (60%) identified a statistically significant associa-
tion between SES and PIP [8, 27–31, 33, 35, 38, 40, 44, 
45]; in three further studies there appeared to be a signifi-
cant association in some subgroups but not others [36, 
39, 43]. Four studies found no significant association [32, 
34, 41, 42], and a single study reported an inverse rela-
tionship between SES and PIP [37].

Interpretation
There are several potential reasons for a link between 
SES and PIP. Firstly, it has been hypothesised that 
access to good quality health services is worse amongst 
patients living in more deprived areas. This may mean 
that patients living in deprived areas have less access to 
services such as medication reviews and specialist input 
regarding their medication regimens [36], which could 
both help prevent and correct PIP. However, one paper 
included in this review did not find that access to GPs, 
nurses and pharmacists was any worse in deprived areas 
[29]; research from elsewhere has also questioned the 
so-called ‘inverse care law’ [46]. As such, relative lack of 
access to healthcare services may not be the reason for 
PIP’s association with deprivation, although a firm con-
clusion cannot be drawn based on a single study.

Second, medication costs are another potential fac-
tor. In settings where medications need to be paid for, or 
accessed via health insurance schemes, lack of resources 
could limit patients’ ability to access ‘gold standard’ med-
ications. It is known that patients’ SES and insurance sta-
tus can affect clinical decision making [47, 48], and on 
prescribing choices made [47]. However, it seems unlikely 
that prescribers would consciously choose to prescribe 
potentially inappropriate drugs with known issues in the 
older population for reasons of cost. Furthermore, an 
association between PIP and SES was observed in set-
tings where medication costs to patients were capped 
[40], reimbursed [39], or entirely absent [44].

Third, it has been suggested that patients with lower 
SES take a more passive role in medical consultations, 
and are less likely to raise concerns with medical practi-
tioners [49]. This may lead to poorer patients being more 
tolerant of ill-effects associated with inappropriate pre-
scribing, and less likely to request a switch to alternative 

treatments. Qualitative research has identified a number 
of reasons as to why older patients comply with poten-
tially inappropriate medications [50], although the poten-
tial role of SES does not appear to have been explored.

Finally, the association between deprivation and PIP 
may be a result of more deprived populations being more 
likely to experience polypharmacy [51]. Being on more 
medications increases the risk of medication-related 
harm, as each additional drug poses a risk of side effects, 
and each has the potential to interact with other medica-
tions being taken [52]. Based on their own findings, one 
included study [31] remarked that, in the UK at least, 
‘deprivation appears to exert its effect on PIP through 
an increased risk of receiving any drug’, with the appar-
ent association between SES and PIP ‘almost completely’ 
explained by patients with lower SES being on more 
medications. However, our review would suggest that 
this is not the sole explanatory variable. Several included 
studies identified an association between SES and PIP 
even after adjusting for some measure of polypharmacy 
[8, 35, 38, 40, 45].

Strengths and limitations
This review has several strengths. It identified papers 
covering a range of countries and settings, and exam-
ined several aspects of PIP. Many of the included papers 
featured study cohorts numbering several thousand, 
allowing statistically significant results to be obtained. 
No restrictions were placed on publication language, 
resulting in one Portuguese-language paper [33] being 
included as well as nineteen in English.

The majority of included studies used some version 
of the Beers criteria, allowing a degree of comparability. 
Conversely, including papers that examined PIP using 
other approaches added an additional dimension to our 
findings. Examining inappropriate treatment intensifica-
tion in type 2 diabetics and PIP using alternative objec-
tive criteria (eg Laroche/NBHW classification) allowed 
the association between PIP and deprivation to be exam-
ined from different perspectives other than that pro-
vided by Beers. The finding that significant associations 
between PIP and deprivation were observed from these 
different perspectives strengthens our conclusions.

The review also has limitations. Deprivation in par-
ticular is a heterogenous concept, there is no uni-
versally-applied, standard way to assess individuals’ 
socioeconomic status and, by extension, their experi-
ence of deprivation [18]. Our inclusion criteria captured 
papers explicitly referring to income and wealth-based 
measures of socioeconomic status in their title or 
abstract. It is possible that this approach may have been 
too narrow, and may not have captured papers that 
determined or referred to deprivation in another way. 
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Similarly, it is possible that some multivariate analyses 
set out to examine a link between SES and PIP, found 
no significant association, and decided not to report 
this finding in their titles/abstracts, particularly if other 
statistically significant findings were identified. Such 
papers would not have been identified during litera-
ture review, which could have affected the conclusions 
drawn regarding the association between SES and PIP.

While the review appears to illustrate that socioeco-
nomic deprivation may be associated with PIP, it cannot 
be stated that this is the case in all settings and at all points 
in time. For example, over half of Africa’s population lacks 
access to even essential medications, with poverty play-
ing a major role [53]. Amongst this deprived population it 
would be surprising to see a high prevalence of PIP, given 
that access to any sort of medication is limited. Socio-
economic status should have a relatively lower impact in 
countries with universal healthcare provision. However, 
important effect modifiers may still complicate access 
to prescribed medication, and therefore the relation-
ship between SES and PIP. For example, three regions of 
the UK (Scotland, Wales, Northern Ireland) provide free 
prescriptions for all NHS patients. In England however, a 
prescription charge of £9.65 is payable for each item pre-
scribed in primary care, unless the patient qualifies for an 
exemption from payment [54]. Though the receipt of cer-
tain forms of income support may entitle a patient in Eng-
land to free prescriptions, it may be the case that a degree 
of differential access to medications exists within the UK. 
In turn, this may mean that the relationship between SES 
and PIP may be different in different parts of the country, 
despite universal healthcare provision. Finally, the rela-
tionship between SES and PIP may change in a country 
over time. To use an example discussed by Odubanjo 
and colleagues [44], when access to subsidised prescrip-
tions is means-tested according to income, changing this 
means-testing may have a significant impact on medica-
tion access and likelihood of PIP exposure.

Despite suggesting an association between socioeco-
nomic status and PIP, this systematic review cannot make 
any firm conclusions regarding causality or effect size. 
While improving the socioeconomic circumstances of 
older people around the world would almost certainly 
have a number of benefits, there is no cast iron guarantee 
that this would have an impact on PIP incidence. Addi-
tionally, socioeconomic status is not a readily modifiable 
attribute, and is one of many factors (both modifiable and 
non-modifiable) that may play a role in older persons’ 
likelihood of experiencing PIP. For example, the papers 
included in this review found that gender, ethnicity, edu-
cational attainment and marital status may also have an 
impact on PIP, among many other factors.

Implications for practice and policy
Our findings could be used to target strategies for medi-
cation review. Such reviews are an important aspect of 
medical practice [55], but the ability of practitioners to 
conduct such reviews in real-world settings is limited by 
time and resource constraints [56]. This review highlights 
that prioritising older people living in socioeconomically-
deprived circumstances may be an efficient strategy when 
carrying out medication reviews, as is already recom-
mended in some jurisdictions [57].

Implications for research
Four studies used more than one measure of SES. Three 
of these found no statistically significant link between 
PIP and either measure of SES. However, the fourth study 
[36] found that individuals’ household income did not 
seem to be linked to their odds of being prescribed multi-
ple PIM, although evidence for an association was found 
when information on individuals’ income, education level 
and neighbourhood were combined to create a ’cumula-
tive’ measure of SES. This observation, though not readily 
explicable, does establish that the way SES is measured 
is important, and can have an impact on the conclusions 
made by studies. It may also suggest that using a ‘holis-
tic’ measure of SES based on multiple factors may better 
identify significant associations between SES and PIP, 
where they exist. Further research would be needed to 
test this hypothesis.

Conclusions
Our findings suggest that there may be an association 
between an older persons’ SES and their likelihood of 
being exposed to PIP. This appears to be the case when 
several different measures of socioeconomic status are 
used, and when PIP is examined using a range of criteria. 
Most of the papers included in this study used multivari-
ate analyses, and socioeconomic status appears to be one 
of several factors associated with an older person’s likeli-
hood of experiencing PIP even when controlling for other 
factors. This suggests that targeting older people affected 
by deprivation for medication review may be an impor-
tant strategy.
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