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Abstract 

Background Besides macrolevel characteristics of a health care system, mesolevel access characteristics can exert 
influence on socioeconomic inequalities in healthcare use. These reflect access to healthcare, which is shaped 
on a smaller scale than the national level, by the institutions and establishments of a health system that individuals 
interact with on a regular basis. This scoping review maps the existing evidence about the influence of mesolevel 
access characteristics and socioeconomic position on healthcare use. Furthermore, it summarizes the evidence 
on the interaction between mesolevel access characteristics and socioeconomic inequalities in healthcare use.

Methods We used the databases MEDLINE (PubMed), Web of Science, Scopus, and PsycINFO and followed the ‘Pre-
ferred Reporting Items for Systematic Review and Meta-Analysis Protocols extension for scoping reviews (PRISMA-
ScR)’ recommendations. The included quantitative studies used a measure of socioeconomic position, a mesolevel 
access characteristic, and a measure of individual healthcare utilisation. Studies published between 2000 and 2020 
in high income countries were considered.

Results Of the 9501 potentially eligible manuscripts, 158 studies were included after a two-stage screening process. 
The included studies contained a wide spectrum of outcomes and were thus summarised to the overarching catego-
ries: use of preventive services, use of curative services, and potentially avoidable service use. Exemplary outcomes 
were screening uptake, physician visits and avoidable hospitalisations. Access variables included healthcare system 
characteristics such as physician density or distance to physician. The effects of socioeconomic position on healthcare 
use as well as of mesolevel access characteristics were investigated by most studies. The results show that socioeco-
nomic and access factors play a crucial role in healthcare use. However, the interaction between socioeconomic posi-
tion and mesolevel access characteristics is addressed in only few studies.

Conclusions Socioeconomic position and mesolevel access characteristics are important when examining variation 
in healthcare use. Additionally, studies provide initial evidence that moderation effects exist between the two factors, 
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Background
Individuals in socially disadvantaged situations often 
experience higher levels of morbidity and mortality [1]. 
Variations in health outcomes may result from differ-
ences in the use of healthcare. Equity in the distribution 
of healthcare is therefore a goal of many health systems 
[2]. Thus, the design and management of health systems 
are crucial in achieving health equity [3, 4]. A large body 
of research has examined health system structures and 
elements that address health equity. This research under-
lines the potential and responsibility of health systems 
to contribute to the achievement of health equity [3, 5, 
6]. A key element in that context is access to healthcare 
facilities. Equality of access is the prerequisite for health 
equity [7–12]. In the assessment of equality in access and 
the role of health systems in this context, healthcare use 
plays a key role [13]. According to Andersen [13], health-
care use can be seen as a measure of realised ‘effective 
access’, and is a commonly used measure to represent 
access and socio-economic differences in access [14–19].

Health system characteristics and their contribution 
to equality in access often focus on macrolevel charac-
teristics that are typically defined by national legislation 
[20–22]. These comprise measures such as the resources 
spent for healthcare facilities [23], national expenditure 
levels [24], the extent of co-payments, or the presence of 
gate-keeping systems [22].

 Even though many high-income countries already 
perform well on these indicators, inequities in health-
care use and health outcomes remain evident [15, 
25–27]. While most research so far has focused on 
macroeconomic level policies at a national level, the 
question arises whether there might be potential to 
improve equity in health and access to health services 
on a smaller scale. We refer to this smaller level as the 
‘mesolevel’ as it lies below the macrolevel, yet also dif-
fers from the micro (individual) level characterized by 
the personal characteristics of individual health care 
users [28, 29]. Aday and Anderson (1974) refer to the 
microlevel as characteristics of the population at risk 
[30]. These three levels are partially intertwined: We 
for instance observe that the organisation at the mac-
rolevel in financing and capacity planning in a coun-
try greatly influences the decisions on the mesolevel 
regarding the local density of physicians in a region. 
Furthermore, we encounter a certain overlap between 
the micro- and mesolevel. The interaction between the 

individual and representatives of the health care system 
is characterised by a series of one-to-one relationships 
between health care providers and patients. While each 
of these contacts takes place at an individual level, i.e. 
at the microlevel, the collective of these contacts can be 
regarded as being part of a mesolevel. The structure of 
these levels and their overlaps are depicted in Fig. 1.

Various definitions of the mesolevel can be found in 
the literature [28, 31, 32]. In particular, the mesolevel 
describes characteristics of health systems on a scale 
smaller than the national level. It focuses attention on 
factors and responsibilities at sub-national levels – 
often geographic regions such as counties or districts – 
and refers to them as ‘local’ or ‘regional characteristics.’

Kramer et al. [28] define the mesolevel of the health 
system ‘as the institutions and establishments that indi-
viduals interact with on a regular basis.’ According to 
this view, it is the local design of health services and the 
structure of the supply side that determines the interac-
tion between patients and the health system. Charac-
teristics of a health system’s mesolevel might influence 
the use of health services based on access to healthcare, 
in terms of ‘accommodation’ (e.g. office hours), ‘acces-
sibility’ (e.g. travel time) and ‘availability’ (e.g. regional 
physician density) on the individual level, as defined 
by Penchansky and Thomas [10] (depicted in Fig.  1). 
Therefore, also the design of the health system at the 
mesolevel should not be overlooked when examining 
inequalities in health and healthcare use.

A vast of quantitative studies on mesolevel character-
istics of health systems and how they influence socioec-
onomic inequalities in healthcare use exists. However, a 
comprehensive review of this evidence is still missing. 
We therefore aim to assess the extent of available evi-
dence on the effects of mesolevel access characteristics 
of health systems and socioeconomic position (SEP) on 
healthcare use. Additionally, the relationship between 
mesolevel access characteristics and SEP shall be inves-
tigated and gaps in the body of evidence will be identi-
fied. Therefore, this scoping review aims to answer the 
following research question:

Which mesolevel access characteristics of the 
health system and socioeconomic factors influence 
healthcare use and how do access characteristics 
interact with socioeconomic inequalities in health-
care use?

although research on this topic is sparse. Further research is needed to investigate whether adapting access charac-
teristics at the mesolevel can reduce socioeconomic inequity in health care use.

Keywords Healthcare use, Inequities, Access, Mesolevel, Scoping review
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We consider research that examines the influence of 
mesolevel access characteristics of the health system 
and SEP on healthcare use. We will then assess which 
research considers the interaction between mesolevel 
access characteristics and SEP in healthcare use.

Methods
This scoping review was conducted according to guid-
ance provided by the ‘Preferred Reporting Items for 
Systematic Review and Meta-Analysis Protocols exten-
sion for scoping reviews (PRISMA-ScR)’ [33] and the 
Joanna Briggs Institute [34]. A protocol of this scoping 
review describing the approach in detail was published in 
advance [35].

Inclusion criteria
To be eligible for inclusion, a study had to meet the fol-
lowing three criteria:

1. Measure of individual healthcare use must be 
reported.

2. Mesolevel access characteristic of the health system 
must be included in the analysis.

3. Measure of SEP must be included in the analysis.

A detailed description of these criteria is given in 
Table 1 and in the following subsections:

Participants
We did not restrict our literature search on participants 
of a certain age, gender or morbidity. The decision to 
include all populations follows the rationale that access 
characteristics showing correlations with SEP and 
healthcare use at the mesolevel for any type of patient 
could also be relevant in specific age groups such as 
children and adolescents. However, due to the spe-
cific aim of the project (Understanding inequity in the 
healthcare use in children and adolescents) the scop-
ing review was conducted for, the number of studies 
focussing on children and adolescents will be explicitly 
mentioned.

Fig. 1 A framework to distinguish the macro- and mesolevel and their influence on access and utilisation of health care services
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Outcomes
Outcome measures include various measures of 
healthcare use such as the number of physician visits 
or hospitalisations. Studies that focused on outcomes 
unrelated to healthcare use, such as self-reported 
health or physical activity, were excluded.

Expositions of interest
The scoping review includes studies analysing mes-
olevel access characteristics associated to health 
services, e.g. traveling distance to the nearest physi-
cian. Studies that solely included macrolevel access 
characteristics such as insurance schemes or pay-
ment incentives were excluded. Furthermore, studies 
that investigated specific policy programmes, such as 
the effect of invitation letters on healthcare use, were 
excluded from our review as they do not reflect access 
to healthcare.

We included studies that investigate at least one SEP 
measure, e.g. income or education. Since the focus of this 
scoping review is socioeconomic inequity in healthcare 
use, we excluded studies that investigated populations 
of homogenous SEP. We also excluded studies that use 
ambiguous measures of SEP, such as rurality/urbanity, a 
measure that might indicate area level SEP, but also the 
health services’ supply structure. Finally, we excluded 
studies that have a focus on the cultural contexts (e.g. 
language barriers or cultural beliefs) as these factors are 
beyond the scope of this review.

Study types
We included various quantitative study designs on 
human populations (e.g. cross-sectional studies, pro-
spective studies, cohort studies, case-control stud-
ies). We only considered original and peer-reviewed 
research articles while comments, letters, and statements 
were excluded. In comparison to the study protocol we 
refrained from the inclusion of qualitative studies due to 
its high heterogeneity in analyses topics.

Aiming to increase the comparability and transfer-
ability of our findings across countries, we only consid-
ered studies from high-income countries (categorised as 
‘developed economies’ in the classification of the United 
Nations [36]), as it is plausible to assume that health 
systems, access to healthcare, and socioeconomic dis-
parities differ significantly between high-, middle and 
low-income countries.

The search was restricted to articles written in Eng-
lish or German published between 01.01.2000 and 
31.03.2020. Observation periods of the studies must also 
be in that time frame.

Search strategy
We used the databases MEDLINE (PubMed), Web of Sci-
ence, Scopus and PsycINFO. The search strategy consid-
ered three thematic blocks of keywords that reflect the 
main inclusion criteria. The blocks were connected with 
a Boolean operator AND ‘Healthcare use’ AND ‘mes-
olevel access characteristics’ AND ‘SEP measures’. The 

Table 1 Overview of inclusion and exclusion criteria

Inclusion/Exclusion

Study designs Original and peer-reviewed quantitative research articles

Population No restriction

Country High-income countries according to the UN classification

Determinants of interest 1. A measure of socioeconomic position, e.g.
• educational attainment
• income
• deprivation
• occupational status
(Excluding studies that focussed on groups with one homogenous socioeconomic position)

2. Mesolevel access characteristics, e.g.:
• physician density at a regional level
• distance to physician
• travel time to physician
• office hours
(Excluding determinants of access at the macrolevel, e.g.: insurance status, provider payment schemes)

Outcomes Any measure of individual healthcare use, e.g.
• physician visit
• hospital visit
(Excluding studies that focussed on health status or health-related behaviour, e.g.: physical activity, smoking)

Languages German, English

Publication date, data basis 01.01.2000-31.03.2020
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defined keywords were applied to a search within titles 
and abstracts. If applicable, appropriate MeSH terms 
were also searched. Furthermore, language and publica-
tion dates were operationalized in the search strategy.

Although this scoping review is restricted to studies 
conducted in high-income countries, this was not explic-
itly reflected in the search term, but filtered afterwards. 
The full search strategy, including the applied search 
terms for each database, is available in supplementary 
Table 1.

Study selection process
The identified articles were combined and de-duplicated 
using EndNote software. The selection process consisted 
of two screening stages. First, two reviewers working 
independently screened titles and abstracts according 
to the predefined inclusion criteria using the software 
Rayyan [37]. In the second stage, three reviewers working 
independently conducted a full-text review. The inter-
rater agreement between the reviewers was assessed by 
calculating Cohen’s Kappa of each phase of the selection 
process. Disagreements were resolved by discussions 
among the reviewers.

Data extraction
A standardized data extraction form was developed 
in advance to the extraction process. The information 
extracted from the full-text articles were: author name, 
year of publication, name of the study, aim of the study, 
study country, observed study period, study population 
(age, disease focus), sample size, study design, statistical 
methods/analysis, healthcare use measure(s), measure(s) 
of SEP, access characteristic(s) analysed, control variables 
in the analyses, and main findings.

One reviewer performed the data extraction. 30% of 
studies were double extracted by a second reviewer to 
ensure accuracy of data extraction.

Critical appraisal of evidence quality is usually not pro-
vided in scoping reviews, and was not performed for this 
review [38].

Data synthesis
Data synthesis was performed in three steps. First, out-
comes were grouped into inductively derived catego-
ries. Three researchers developed and refined these in 
an interactive process. All included studies were sub-
sequently summarized in a table using the categories 
derived. Second, the quantitative study results were sum-
marized graphically. Finally, all results were used to nar-
ratively synthesize the evidence.

Patient and public involvement
No patients involved.

Results
Search and selection of included studies
A total of 11,937 articles were identified, from which 
2,436 records were removed as duplicates. This resulted 
in 9,501 records, screened in the first stage. 386 studies 
passed the first screening stage with a high inter-rater 
agreement (Cohen’s Kappa = 0.89). 376 studies could be 
retrieved and were assessed in full-text screening. From 
these, 217 studies were excluded. Main exclusion rea-
sons were missing access or SEP variables and inadequate 
outcomes. The second screening phase also resulted 
in a Cohen`s Kappa of 0.89. A total of 158 articles were 
included in the scoping review. The selection of studies is 
depicted in Fig. 2.

Characteristics of included studies
In total, 158 studies from 18 countries were included in 
the scoping review. Table 2 lists all the studies and their 
main characteristics. A detailed list with further study 
characteristics can be found in the Appendix. Most of the 
studies originate from the United States (n = 72), followed 
by Canada (n = 18), UK (n = 14), and France (n = 11). All 
but one studies were written in English (n = 157), except 
one in German.

The included studies investigated socioeconomic dif-
ferences in healthcare use of children (n = 21), adults 
(n = 85), elderly (n = 19), or a general population (n = 33). 
Disease-specific analyses focussed on healthcare use of 
patients with diabetes, asthma, cancer, mental illnesses, 
myocardial infarction, heart failure, or pneumonia. Some 
further studies investigated healthcare-seeking behaviour 
in cases of pregnancies, natal care, and recipients of hip 
joint replacements, knee joint replacements, or trans-
plants. We describe our results based on 1,339 correla-
tions derived from quantitative studies.

The results of the scoping review indicate limited evi-
dence regarding the interaction of mesolevel access char-
acteristics and socioeconomic inequality in healthcare 
use. Most of the studies consider the effect of SEP on 
healthcare use or the impact of access factors on health-
care use, but only a small number of studies investigate 
interaction of effects.

Outcomes were inductively categorised into three 
types by the authors based on the included studies: the 
use of curative, preventive, and potentially avoidable ser-
vices. The categories shall reflect the different meanings 
of the outcome variables and their interpretation. While 
preventive service use includes preventive services for 
specific diseases or irrespective of a disease, curative use 
comprises all services demanded as a consequence of a 
disease or for unspecified reasons. Potentially avoidable 
service use subsumes services that may be perceived as 
negative - i.e. those for which a high claim reflects a high 
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disease burden. One example of potentially avoidable ser-
vice use is an avoidable hospitalisation, i.e. one that might 
have been avoided through earlier, more adequate care. 
Further, the category of potentially avoidable use includes 
studies where outcomes reflected unmet needs. Studies 
that used multiple outcomes referring to different types 
of use are categorised as mixed outcomes in Table 2.

A total of 28 studies investigated use of preventive 
services. These included outcomes such as doctor visits 
for preventive counselling, screenings, vaccinations, eye 
examinations, and dental check-ups. Fifty-six studies 
focussed on curative services use such as GP/specialist 
visits, hip/knee replacements, complementary or alter-
native medicine use. Fifty-nine studies examined poten-
tially avoidable outcomes including unplanned ED visits, 
avoidable hospitalisations, and amputations. Fifteen stud-
ies investigated outcomes of more than one category. Of 
the 21 studies that focussed on children or adolescents, 3 
investigated socioeconomic differences in the use of pre-
ventive services such as dental care use and vaccinations. 
Nine studies focussed on curative service use with focus 
on outcomes such as the number of healthcare visits, and 

eleven studies considered potentially avoidable health-
care use in ED visits and (avoidable) hospitalisations.

The most frequently used indicator of the SEP was 
income (n = 84 studies), followed by measures of edu-
cation (n = 81 studies). Further measures of SEP were 
poverty or deprivation (n = 53), marriage and family 
structure (n = 43), employment status (n = 39), migration 
(n = 12) or composite indexes (n = 15).

Mesolevel access characteristics included the accessi-
bility of primary care (general practitioners), secondary 
care (specialists), and tertiary care (hospitals), the density 
of providers, distance to providers, and driving time. Fur-
ther access factors investigated were the ownership and 
volume of hospitals, teaching status, and office hours.

Results of the included studies
The results of 1,339 correlations are presented in modi-
fied harvest plots (Figs.  3, 4 and 5). These allow us to 
depict in a simplified manner tendencies of correla-
tions despite the heterogeneity of the included studies. 
They consist of a set of bar charts for each of the three 
outcome categories. For each predictor, the number of 

Fig. 2  PRISMA flow diagram of study selection process [39]
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Fig. 3 Harvest plots of the included study results on preventive service use

Fig. 4 Harvest plots of the included study results on curative service use
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correlations with a given conclusion on its effect on the 
respective outcome is represented by the bars’ height. 
The effect was evaluated as positive, negative, mixed, or 
insignificant. A ‘positive’ effect means that an increase of 
the respective predictor relates to an increase in health-
care use. A mixed effect is present when a predictor has 
a significant but non-monotonous effect on the out-
come variable. Furthermore, we report unadjusted and 
adjusted correlations separately. Adjusted correlations 
refer to correlations resulting from statistical models that 
contain at least one SEP variable as well as at least one 
access variable. If statistical models included either only 
SEP variables or only access variables, the correlations 
were described as ‘unadjusted’.

Considering use of preventive services, some clear 
associations are visible. Income, education, and the avail-
ability of primary and specialist care are positively cor-
related with the use of preventive services. For example, 
26 unadjusted correlations imply a positive influence of 
income as a predictor, 7 correlations were insignificant, 
and not a single negative correlation was found. Also, a 
strong association between marital status and use was 
derived. Sixteen unadjusted correlations show that mar-
ried individuals are more likely to utilise preventive ser-
vices, five correlations were insignificant, and no study 
showed negative correlations. Numerous studies inves-
tigate the influence of employment status on healthcare 

use across the three categories: the included studies dem-
onstrate contradictory results and many insignificant 
correlations between both variables.

Most of the investigated access variables show the 
expected correlations, such as increasing distance to 
healthcare provider leading to decreased use curative 
services. However, this correlation is not as consistent 
in the category of potentially avoidable service use with 
11 positive correlations, 16 negative, and 7 insignificant 
ones in adjusted models. One explanation might be that 
patients become more determined to overcome access 
barriers in emergency situations. In terms of physician 
availability, the amount of primary and secondary care 
facilities seems to have a stronger influence on healthcare 
use overall than the amount of tertiary care facilities.

Results of studies reporting interaction effects
One objective of this scoping review was to analyse if 
studies investigated any interaction effect between mes-
olevel access characteristics and SEP in the context 
of healthcare use. Out of the 158 included studies, 10 
investigated moderating effects. Among these, one study 
focussed on children. Nine out of ten studies reported 
that improved access had a significant effect on socioeco-
nomic inequality in healthcare use. One study reported 
no evidence of effect modification. Six studies concluded 
that the higher an individual’s SEP, the less likely it is that 

Fig. 5 Harvest plots of the included study results on potentially avoidable service use
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barriers of distance and availability of healthcare pro-
viders will affect that person. In that context, SEP was 
defined either by income or by level of education. This 
means that the lower an individual’s SEP, the more sus-
ceptible that person is to increased distance to or lacking 
availability of healthcare services. Regarding the effect of 
accessibility on the effect of SEP on health care use, two 
studies reported that higher accessibility leads to educa-
tion being a less significant predictor of healthcare. In 
contrast, another study reported that better accessibility 
increases use only for the better-off, but not for those in 
low-income neighbourhoods.

Discussion
Summary
Our scoping review shows that even though a good deal 
of research has been conducted on the influence of mes-
olevel access characteristics and socioeconomic differ-
ences on healthcare use, evidence about the interaction 
between these factors is still lacking. While we found 158 
studies that met our inclusion criteria, only 10 of them 
considered how access factors and socioeconomic vari-
ables interact with each others effects on healthcare use. 
Nevertheless, 9 out of 10 studies reported significant 
interaction effects. Further research is needed to investi-
gate the specificities of these.

Bringing together the identified correlations for the dif-
ferent use categories, we can see that the most unambig-
uous results appear regarding use of preventive services. 
A potential explanation is that this category comprises 
the most homogenous studies. Overall, most correlations 
follow the expected direction, and only a few unexpected 
results occurred. Most of the studies show the positive 
effects of increased income, education, and healthcare 
availability on use of preventive or curative services. To 
summarize, studies suggest that healthcare access and 
SEP serve as important factors for the use of preventive 
and curative services, such as cancer screenings, vaccina-
tion uptake, physician consultations, and antiviral collec-
tion rate.

The necessity of access-related efforts can have a nega-
tive effect on their use [134]. In contrast, the availability 
of healthcare facilities promotes use, in particular when 
distance and driving time are short. It follows that studies 
recommend services to be located near good transporta-
tion connections so that as many patients as possible can 
reach them [187]. Easy transportation might be especially 
important for vulnerable groups such as the elderly [138]. 
In this respect, the ability to reach health services with-
out public transport of different populations must be 
considered [183]. Further characteristics of healthcare 

facilities such as clinic capacity can additionally influence 
use of services [49].

When interpreting these results thoughts should be 
given to the inverse-care law [198], which states that 
the availability of good medical care tends to correlate 
inversely with a populations’ need for services.

Concerning the influence of SEP related variables, the 
studies conclude that preventive and curative services are 
less used by socioeconomically deprived groups, irrespec-
tive of whether SEP is measured as individual income, 
individual education or area-level deprivation. This may 
consequently contribute to health disparities. As reasons 
for this phenomenon, studies list among other explana-
tions, a possible lack of health literacy, and untailored 
communication strategies [140]. In contrast, patients with 
a higher SEP might be able to navigate through the health-
care system more efficiently [131]. Furthermore, depend-
ing on the healthcare system financial resources might be 
more or less necessary to devote to healthcare services, 
and thus pose a barrier to healthcare [45].

For potentially avoidable service use, such as avoid-
able hospitalisations most of the interrelations described 
above are reversing. The presented reasons are mostly 
identical to the other use categories, meaning that the 
lesser use of adequate preventive and curative services 
leads to higher potentially avoidable service use.

Other than that, being married appears to be a clear 
positive predictor for preventive service use, while being 
employed does not lead to clear positive effects.

The strong effect of marital status on healthcare use 
when comparing married to unmarried individuals is in 
line with the literature [199]. This relationship remains 
despite adjustment for potential confounders in multi-
ple studies. The literature proposes several explanations: 
for instance, having a spouse or children might encour-
age people to feel more responsible for their own health, 
since the consequences of illness can affect family mem-
bers. Another possibility is that a spouse advises his or 
her partner to use medical services when health prob-
lems arise. In both cases, health services might not have 
been used without the partner’s influence [199]. Fur-
thermore, being married can increase individual´s time 
capacity to use healthcare services due to domestic divi-
sions of labour and shared childcare [200].

Our results indicate an unclear relationship between 
employment status and healthcare use. Within the catego-
ries of curative and potentially avoidable use, more studies 
concluded that being unemployed increases the likelihood 
of using services. However, a high share of the included 
studies found an insignificant correlation. The scientific 
literature tends to see unemployment as an enforcing 
factor of healthcare use [201]. The main explanation for 
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this correlation might be that unemployment is associ-
ated with health-related problems, and thus increased 
need for healthcare [202]. In contrast, employment may 
lead to time constrains and thus reduced health care use. 
Especially our results in the category of potentially avoid-
able service use, support this view. However, some stud-
ies find that being employed has a positive influence on 
use. A possible explanation could be that being employed 
increases financial resources, which depending on the 
health system might be necessary for access to healthcare. 
Additionally, employment in some countries is crucial for 
having insurance. Therefore, we conclude that the influ-
ence of employment on healthcare use must be investi-
gated considering the financing of the health system, and 
adjusted for healthcare needs. Furthermore, it is crucial 
how and in which detail the variable is quantified. The 
type of employment is relevant [203], and also whether 
employment status was measured on an individual or a 
regional level. Many included studies used the share of 
unemployed individuals in an area. A high value of this 
variable might indicate an overall worse health status of 
the area’s population, and therefore increase use.

Despite that the included studies depict a broad variety 
of different variables which relate to access and SEP, not all 
existing barriers to healthcare are displayed in this review. 
In this respect qualitative studies are helpful to gather fur-
ther information on hindering factors that might influence 
healthcare use. Especially, barriers that are not easily quan-
tifiable such as the ability to get time off work or to find 
childcare can be illustrated in qualitative studies [45, 67].

Limitations
Studies that investigate inequalities in healthcare use face 
the challenge of having to adjust for need factors. If no 
adjustment for need is present, it is hard to tell whether 
or not socioeconomic disparities cause the results. We 
sought to address this challenge by categorising the out-
come measures into preventive, curative, and poten-
tially avoidable service use. Yet due to the ambiguous 
nature of some health services, outcomes and use meas-
ures, categorisation was not always clear-cut. Hip joint 
replacement, for example, could be assessed as curative 
or potentially avoidable service use. Also, some variables 
such as waiting time for a physician’s appointment may 
reflect both a use measure as well as an access variable. 
These issues already posed a challenge during the screen-
ing process, when selecting the included studies.

We also encountered heterogeneity in the measurement 
of predictor variables. Our income category includes cat-
egorical and metrical income measures, individual-level 
variables, household-level and aggregated regional level 
variables.

Another limitation stems from the strong heterogene-
ity in statistical methods chosen by the included publica-
tions. This is the reason for choosing the harvest plot to 
illustrate our results over any kind of pooling.

Conclusions
Our results confirm that socioeconomic variables and 
access factors play a crucial role in healthcare use. Addi-
tionally, we find evidence on interaction effects between 
socioeconomic and access factors on healthcare use, 
although research on this topic is sparse. Access variables 
most often investigated in the included studies com-
prised density measures such as physician and hospital 
densities. Further factors such as office-hours, working 
hours, and transportation to health facilities were addi-
tionally perceived as barriers to healthcare use.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12939- 024- 02122-6.

Supplementary Material 1. 

Acknowledgements
 Not applicable.

Authors’ contributions
AN, WS and LS designed the scoping review and developed the search 
strategy. AN implemented the search strategy. AN and WS performed the first 
screening stage. WS, AN and PB performed the second screening stage. AN, 
WS and PB developed the data extraction form. PB and WS extracted the data 
and synthesized the results. WS, PB and AN drafted the manuscript. II, MB, JS, 
KD, ND, IM critically revised the draft manuscript for important intellectual 
content. All authors read and approved the final version of the manuscript.

Funding
Open Access funding enabled and organized by Projekt DEAL. This work was 
supported by the German Research Foundation (DFG) grant number FOR2723 
(project number 384210238). The individual grant number for the subproject 
is SU892/1–1. The projects funder did not have any influence on the study’s 
results.

Availability of data and materials
All data generated or analysed during this study are included in this published 
article [and its supplementary information files].

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Chair of Health Economics, Technical University of Munich, Munich, Germany. 
2 Department of Public Health, Brandenburg University of Technology Cottbus-
Senftenberg, Senftenberg, Germany. 3 Lausitz Center for Digital Public Health, 
Brandenburg University of Technology, Senftenberg, Germany. 4 Department 

https://doi.org/10.1186/s12939-024-02122-6
https://doi.org/10.1186/s12939-024-02122-6


Page 20 of 25Bammert et al. International Journal for Equity in Health           (2024) 23:37 

of Epidemiology and Health Monitoring, Robert-Koch-Institute, Berlin, 
Germany. 5 Department of Medical Informatics, Biometry and Epidemiology, 
Friedrich-Alexander-Universität Erlangen-Nürnberg, Erlangen, Germany. 6 Insti-
tute of Medical Sociology, Interdisciplinary Center for Health Sciences, Medical 
Faculty, Martin Luther University Halle-Wittenberg, Halle, Germany. 7 Institute 
of Medical Sociology, Centre for Health and Society, University Hospital 
and Medical Faculty, University of Duesseldorf, Duesseldorf, Germany. 

Received: 6 March 2023   Accepted: 4 February 2024

References
 1. Wilkinson RG, Marmot M. Social determinants of health: the solid facts. 

2nd ed. Copenhagen: WHO Regional Office for Europe; 2003.
 2. Wagstaff A, Van Doorslaer E. Equity in Health Care: concepts and defini-

tions. In: Van Doorslaer E, Wagstaff A, Rutten F, editors. Equity in the 
finance and delivery of health care: an international perspective. Edited 
by:  Oxford: Oxford University Press; 1993.

 3. Costa-Font J, Hernández-Quevedo C. Measuring inequalities in 
health: what do we know? What do we need to know? Health Policy. 
2012;106(2):195–206.

 4. Gilson L, Doherty J, Loewenson R, et al. Challenging inequity through health 
systems: Final report of the Health Systems Knowledge Network. 2007.

 5. Gilson L, Doherty J, Loewenson R. Challenging inequity through health 
systems. In: Commission on Social Determinants of Health Knowledge 
Networks, editors. Improving equity in health by addressing social 
determinants. Geneva: World Health Organization; 2011. p. 197–230.

 6. Abiiro GA, de Allegri M. Universal health coverage from multiple per-
spectives: a synthesis of conceptual literature and global debates. BMC 
Int Health Hum Rights. 2015;15(1):17. https:// doi. org/ 10. 1186/ s12914- 
015- 0056-9. published Online First: 4 July 2015.

 7. World Health Organization. World Health Assembly Resolution: Sustain-
able Health Financing, Universal Coverage, and Social Health Insurance. 
Geneva: WHA 58.33; 2007.

 8. Solar O, Irwin A. A conceptual framework for action on the social 
determinants of health: Social Determinants of Health Discussion Paper 
2 (Policy and Practice). 2007.

 9. World Health Organization. Everybody’s business - strengthening 
health systems to improve health outcomes. Geneva: WHO’s framework 
for action; 2007.

 10. Penchansky R, Thomas JW. The concept of access: definition and rela-
tionship to consumer satisfaction. Med Care. 1981;19:127–40.

 11. Allin S, Hernández-Quevedo C, Masseria C, et al. Measuring equity of 
access to health care. In: Smith PC, et al., editors. Performance measure-
ment for health system improvement: experiences, challenges, and 
prospects. Cambridge: Cambridge University Press; 2009. p. 187–221.

 12. World Health Organization. Arguing for universal health coverage. 
World Health Organization. 2013. https:// iris. who. int/ handle/ 10665/ 
204355.

 13. Andersen RM. Revisiting the behavioral model and access to medical 
care does it matter ? J Health Soc Behav. 1995;36(1):1–10.

 14. Navarro-Rubio MD, Jovell AJ, Schor EL. Socioeconomic status and 
preventive health-care use by children in Spain. Am J Prev Med. 
1995;11(4):256–62.

 15. Lampert T, Hoebel J, Kuntz B, et al. Gesundheitliche Ungleichheit in 
Verschiedenen Lebensphasen. Berlin: Gesundheitsberichterstattung 
Des Bundes; 2017.

 16. Janβen C, Frie KG, Dinger H, et al. Der Einfluss von sozialer Ungleich-
heit auf die medizinische und gesundheitsbezogene Versorgung in 
Deutschland. In: Richter M, Hurrelmann K, editors., et al., Gesundheitli-
che Ungleichheit: Verlag für Sozialwissenschaften. 2009. p. 149–65.

 17. Simpson L, Zodet MW, Chevarley FM, et al. Health care for children and 
youth in the United States: 2002 report on trends in access, utilization, 
quality, and expenditures. Ambul Pediatr. 2004;4(2):131–53.

 18. Bremer P, Wübker A. Sozioökonomische Unterschiede in Der 
Inanspruchnahme Von Haus- Und Facharztleistungen in Deutschland: 

Eine Empirische Analyse. Prävention Und Gesundheitsförderung. 
2013;8(1):15–21.

 19. Geyer S, Peter R, Siegrist J. Socioeconomic differences in children’s and 
adolescents’ hospital admissions in Germany: Report based on health 
insurance data on selected diagnostic categories. J Epidemiol Com-
munity Health. 2002;56(2):109–14.

 20. Beckfield J, Bambra C, Eikemo TA, et al. An institutional theory of welfare 
state effects on the distribution of population health. Social Theory 
Health. 2015;13(3–4):227–44.

 21. Siegel M, Vogt V, Sundmacher L. From a conservative to a liberal welfare 
state: decomposing changes in income-related health inequalities in 
Germany, 1994 – 201. Soc Sci Med. 2014;108:10–9.

 22. Wendt C. Einflussfaktoren Von Gesundheitssystemen auf Gesundheit 
Und Gesundheitliche Ungleichheit. In: Richter M, Hurrelmann K, editors. 
Soziologie Von Gesundheit Und Krankheit. Wiesbaden: Springer VS; 
2016. p. 211–26.

 23. Anand S, Bärnighausen T. Human resources and health outcomes: 
cross-country econometric study. Lancet. 2004;364(9445):1603–9.

 24. Bokhari FAS, Gai Y, Gottret P. Government health expenditures and 
health outcomes. Health Econ. 2007;16(3):257–73.

 25. Hernández-Quevedo C, Jones AM, Rice N. Persistence in health 
limitations: a European comparative analysis. J Health Econ. 
2008;27(6):1472–88.

 26. van Doorslaer E, Masseria C, Koolman X. Inequalities in access to medi-
cal care by income in developed countries. CMAJ. 2006;174(2):177–83.

 27. van Doorslaer EMC. Income-related inequality in the use of 
medical care in 21 OECD countries. OECD Health Working Papers 
2004(9264015590).https:// www. oecd. org/ els/ health- syste ms/ 31743 
034. pdf  .

 28. Kramer MR, Schneider EB, Kane JB, et al. Getting under the skin: 
children’s Health disparities as Embodiment of Social Class. Popul Res 
Policy Rev. 2017;36(5):671–97.

 29. Richter M, Dragano N. Micro, macro, but what about meso? The 
institutional context of health inequalities. Int J Public Health. 
2018;63(2):163–4.

 30. Aday LA, Andersen R. A framework for the study of access to medical 
care. Health Serv Res. 1974;9(3):208–20.

 31. Salvador-Carulla L, Saldivia S, Martinez-Leal R, et al. Meso-Level Com-
parison of Mental Health Service availability and use in Chile and Spain. 
Psychiatric Serv. 2008;59(4):421–8.

 32. Meyer T, Gutenbrunner C, Kiekens C, et al. ISPRM discussion paper: 
Proposing a conceptual description of health-related rehabilitation 
services. J Rehabil Med. 2014;46(1):1–6.

 33. Tricco AC, Lillie E, Zarin W, et al. PRISMA Extension for scoping 
reviews (PRISMA-ScR): Checklist and Explanation. Ann Intern Med. 
2018;169(7):467–73.

 34. Peters MDJ, Godfrey CM, Khalil H, et al. Guidance for conducting sys-
tematic scoping reviews. Int J Evid Based Healthc. 2015;13(3):141–6.

 35. Novelli A, Schüttig W, Spallek J, et al. Correlation of mesolevel character-
istics of the healthcare system and socioeconomic inequality in health-
care use: a scoping review protocol. BMJ Open. 2021;11(2):e044301. 
https:// doi. org/ 10. 1136/ bmjop en- 2020- 044301. published Online First: 
5 February 2021.

 36. United Nations. World Economic Situation and Prospects 2019. Statisti-
cal annex 2019. Available at:   https:// www. un. org/ devel opment/ desa/ 
dpad/ wp- conte nt/ uploa ds/ sites/ 45/ WESP2 019_ BOOK- ANNEX- en. pdf.     
Accessed 19 May 2020.

 37. Ouzzani M, Hammady H, Fedorowicz Z, et al. Rayyan-a web and mobile 
app for systematic reviews. Syst Rev. 2016;5(1):210.

 38. Munn Z, Peters MDJ, Stern C, et al. Systematic review or scoping 
review? Guidance for authors when choosing between a systematic 
or scoping review approach. BMC Med Res Methodol. 2018;18(1):143. 
https:// doi. org/ 10. 1186/ s12874- 018- 0611-x. published Online First: 19 
November 2018.

 39. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: 
an updated guideline for reporting systematic reviews. Syst Rev. 
2021;10(1):89. https:// doi. org/ 10. 1186/ s13643- 021- 01626-4. published 
Online First: 29 March 2021.

 40. Meersman SC, Breen N, Pickle LW, et al. Access to mammography 
screening in a large urban population: a multi-level analysis. Cancer 
Causes Control. 2009;20(8):1469–82.

https://doi.org/10.1186/s12914-015-0056-9
https://doi.org/10.1186/s12914-015-0056-9
https://iris.who.int/handle/10665/204355
https://iris.who.int/handle/10665/204355
https://www.oecd.org/els/health-systems/31743034.pdf
https://www.oecd.org/els/health-systems/31743034.pdf
https://doi.org/10.1136/bmjopen-2020-044301
https://www.un.org/development/desa/dpad/wp-content/uploads/sites/45/WESP2019_BOOK-ANNEX-en.pdf
https://www.un.org/development/desa/dpad/wp-content/uploads/sites/45/WESP2019_BOOK-ANNEX-en.pdf
https://doi.org/10.1186/s12874-018-0611-x
https://doi.org/10.1186/s13643-021-01626-4


Page 21 of 25Bammert et al. International Journal for Equity in Health           (2024) 23:37  

 41. Mobley LR, Kuo T-MM, Clayton LJ, et al. Mammography facilities 
are accessible, so why is utilization so low? Cancer Causes Control. 
2009;20(6):1017–28. https:// doi. org/ 10. 1007/ s10552- 009- 9295-1. pub-
lished Online First: 11 February 2009.

 42. Haas JS, Brawarsky P, Iyer A, et al. Association of local capacity for 
endoscopy with individual use of colorectal cancer screening and stage 
at diagnosis. Cancer. 2010;116(12):2922–31.

 43. Patel K, Kenerson D, Wang H, et al. Factors influencing prostate 
Cancer Screening in Low-Income African Americans in Tennessee. 
J Health Care Poor Underserved. 2010;21(1):114–26 <Go to ISI>://
WOS:000274701100010.

 44. Smith ML, Hochhalter AK, Ahn S, et al. Utilization of screening mam-
mography among middle-aged and older women. J Womens Health 
(Larchmt). 2011;20(11):1619–26. https:// doi. org/ 10. 1089/ jwh. 2010. 2168. 
published Online First: 22 July 2011.

 45. Patel K, Hargreaves M, Liu JG, et al. Factors influencing Colorectal Can-
cer Screening in Low-Income African Americans in Tennessee. J Com-
munity Health. 2012;37(3):673–9 <Go to ISI>://WOS:000303590800016.

 46. Akinyemiju TF, Soliman AS, Yassine M, et al. Healthcare access and mam-
mography screening in Michigan: a multilevel cross-sectional study. Int 
J Equity Health. 2012;11:16.

 47. McCall-Hosenfeld JS, Weisman CS, Camacho F, et al. Multilevel analysis 
of the determinants of receipt of clinical preventive services among 
reproductive-age women. Womens Health Issues. 2012;22(3):e243-251.

 48. Jensen LF, Pedersen AF, Andersen B, et al. Distance to screening site and 
non-participation in screening for breast cancer: a population-based 
study. J Public Health (Oxf ). 2014;36(2):292–9.

 49. Charland KM, Brownstein JS, Verma A, et al. Increased influenza-related 
healthcare utilization by residents of an urban aboriginal community. 
Epidemiol Infect. 2011;139(12):1902–8. https:// doi. org/ 10. 1017/ S0950 
26881 00031 09. published Online First: 20 January 2011.

 50. Luo HB, Beckles GLA, Zhang XZ, et al. The relationship between 
County-Level Contextual characteristics and use of Diabetes Care 
services. J Public Health Manage Pract. 2014;20(4):401–10 <Go to ISI>://
WOS:000337137700012.

 51. Marino RJ, Khan AR, Tham R, et al. Pattern and factors associated with 
utilization of dental services among older adults in rural Victoria. Aust 
Dent J. 2014;59(4):504–10 <Go to ISI>://WOS:000345576100015.

 52. Ouedraogo S, Dabakuyo-Yonli TS, Roussot A, et al. European transna-
tional ecological deprivation index and participation in population-
based breast cancer screening programmes in France. Prev Med. 
2014;63:103–8 <Go to ISI>://WOS:000336562900018.

 53. Patel K, Kanu M, Liu JG, et al. Factors influencing breast Cancer Screen-
ing in Low-Income African americans in Tennessee. J Community 
Health. 2014;39(5):943–50 <Go to ISI>://WOS:000342414400017.

 54. Vogt V, Siegel M, Sundmacher L. Examining regional variation in the use 
of cancer screening in Germany. Soc Sci Med. 2014;110:74–80 <Go to 
ISI>://WOS:000336473800011.

 55. Henry KA, McDonald K, Sherman R, et al. Association between indi-
vidual and geographic factors and nonadherence to mammography 
screening guidelines. J Womens Health (Larchmt). 2014;23(8):664–74. 
https:// doi. org/ 10. 1089/ jwh. 2013. 4668. published Online First: 27 May 
2014.

 56. Dumas SA, Polk D. Pediatric dental clinic location and utilization in a 
high-resource setting. J Public Health Dent. 2015;75(3):183–90 <Go to 
ISI>://WOS:000361056900003.

 57. Sakai R, Fink G, Wang W, et al. Correlation between pediatrician supply 
and public health in Japan as evidenced by vaccination coverage in 
2010: secondary data analysis. J Epidemiol. 2015;25(5):359–69  <Go to 
ISI>://WOS:000353591700003.

 58. Toivakka M, Laatikainen T, Kumpula T, et al. Do the classification of 
areas and distance matter to the assessment results of achieving the 
treatment targets among type 2 diabetes patients? Int J Health Geogr. 
2015;14:27. https:// doi. org/ 10. 1186/ s12942- 015- 0020-x. published 
Online First: 30 September 2015.

 59. Chou C-F, Beckles GL, Cheng YJ, et al. Association between county-level 
characteristics and eye care use by US adults in 22 states after account-
ing for individual-level characteristics using a conceptual framework. 
JAMA Ophthalmol. 2016;134(10):1158–67.

 60. Leinonen MK, Campbell S, Klungsøyr O, et al. Personal and provider 
level factors influence participation to cervical cancer screening: a 

retrospective register-based study of 1.3 million women in Norway. 
Prev Med. 2017;94:31–9. https:// doi. org/ 10. 1016/j. ypmed. 2016. 11. 018. 
published Online First: 25 November 2016.

 61. Feng X, Sambamoorthi U, Wiener RC. Dental workforce availability 
and dental services utilization in Appalachia: a geospatial analysis. 
Commun Dent Oral Epidemiol. 2017;45(2):145–52 <Go to ISI>://
WOS:000397405900005.

 62. Fujita M, Sato Y, Nagashima K, et al. Impact of geographic accessibility 
on utilization of the annual health check-ups by income level in Japan: 
a multilevel analysis. PLoS One. 2017;12(5):e0177091 <Go to ISI>://
WOS:000401314000043.

 63. Héquet D, Rouzier R. Determinants of geographic inequalities in 
HPV vaccination in the most populated region of France. PLoS One 
2017;12(3).  https:// www. scopus. com/ inward/ record. uri? eid=2- s2.0- 
85014 33444 3& doi= 10. 1371% 2fjou rnal. pone. 01729 06& partn erID= 40& 
md5= 5111d 037a8 06d41 2dc62 26c64 4402a 5f   .

 64. Jewett PI, Gangnon RE, Elkin E, et al. Geographic access to mam-
mography facilities and frequency of mammography screening. Ann 
Epidemiol. 2018;28(2):65-71e2. https:// doi. org/ 10. 1016/j. annep idem. 
2017. 11. 012. published Online First: 7 December 2017.

 65. Yoon H, Jang Y, Choi K, et al. Preventive dental care utilization in Asian 
americans in Austin, Texas: does neighborhood matter? Int J Environ 
Res Public Health. 2018;15(10):2261 ://WOS:000448818100203.

 66. Wright DM, O’Reilly D, Azuara-Blanco A, et al. Impact of car trans-
port availability and drive time on eye examination uptake among 
adults aged ≥ 60 years: A record linkage study. Br J Ophthalmol. 
2019;103(6):730–6 https:// www. scopus. com/ inward/ record. uri? eid=2- 
s2.0- 85067 31209 9& doi= 10. 1136% 2fbjo phtha lmol- 2018- 31220 1& partn 
erID= 40& md5= 36797 e84b5 49b33 c3dff ed471 90ab9 e8.

 67. Patel K, Gishe J, Liu JG, et al. Factors influencing recommended cancer 
screening in low-income African american women in Tennessee. 
J Racial Ethnic Health Disparities. 2020;7(1):129–36 <Go to ISI>://
WOS:000514321400001.

 68. Kirby JB, Kaneda T. Neighborhood socioeconomic disadvantage and 
access to health care. J Health Soc Behav. 2005;46(1):15–31.

 69. Kirby JB, Kaneda T. Access to health care: does neighborhood residen-
tial instability matter? J Health Soc Behav. 2006;47(2):142–55.

 70. Giorda C, Petrelli A, Gnavi R. The impact of second-level specialized care 
on hospitalization in persons with diabetes: a multilevel population-
based study. Diabet Med. 2006;23(4):377–83.

 71. Ionescu-Ittu R, McCusker J, Ciampi A, et al. Continuity of primary care 
and emergency department utilization among elderly people. CMAJ. 
2007;177(11):1362–8.

 72. Harris DE, Aboueissa AM, Hartley D. Myocardial infarction and heart 
failure hospitalization rates in Maine, USA - variability along the urban-
rural continuum. Rural Remote Health. 2008;8(2):980 <Go to ISI>://
WOS:000207801000018.

 73. Penfold RB, Chisolm DJ, Nwomeh BC, et al. Geographic disparities in 
the risk of perforated appendicitis among children in Ohio: 2001–2003. 
Int J Health Geogr. 2008;7:56. https:// doi. org/ 10. 1186/ 1476- 072X-7- 56. 
published Online First: 4 November 2008.

 74. Chen L-W, Zhang W, Sun J, et al. The magnitude, variation, and determi-
nants of rural hospital resource utilization associated with hospitaliza-
tions due to ambulatory care sensitive conditions. J Public Health 
Manag Pract. 2009;15(3):216–22.

 75. Knudson A, Casey M, Burlew M, et al. Disparities in pediatric asthma 
hospitalizations. J Public Health Manag Pract. 2009;15(3):232–7.

 76. Concannon TW, Griffith JL, Kent DM, et al. Elapsed time in emergency 
medical services for patients with cardiac complaints: are some patients 
at greater risk for delay? Circ Cardiovasc Qual Outcomes. 2009;2(1):9–15. 
https:// doi. org/ 10. 1161/ CIRCO UTCOM ES. 108. 813741. published Online 
First: 13 January 2009.

 77. Rosato R, Sacerdote C, Pagano E, et al. Appropriateness of early breast 
cancer management in relation to patient and hospital characteristics: 
a population based study in Northern Italy. Breast Cancer Res Treat. 
2009;117(2):349–56. https:// doi. org/ 10. 1007/ s10549- 008- 0252-6. pub-
lished Online First: 3 December 2008.

 78. Margolis DJ, Hoffstad O, Nafash J, et al. Location, location, location: 
geographic clustering of lower-extremity amputation among medicare 
beneficiaries with diabetes. Diabetes Care. 2011;34(11):2363–7. https:// 
doi. org/ 10. 2337/ dc11- 0807. published Online First: 20 September 2011.

https://doi.org/10.1007/s10552-009-9295-1
https://doi.org/10.1089/jwh.2010.2168
https://doi.org/10.1017/S0950268810003109
https://doi.org/10.1017/S0950268810003109
https://doi.org/10.1089/jwh.2013.4668
https://doi.org/10.1186/s12942-015-0020-x
https://doi.org/10.1016/j.ypmed.2016.11.018
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85014334443&doi=10.1371%2fjournal.pone.0172906&partnerID=40&md5=5111d037a806d412dc6226c644402a5f
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85014334443&doi=10.1371%2fjournal.pone.0172906&partnerID=40&md5=5111d037a806d412dc6226c644402a5f
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85014334443&doi=10.1371%2fjournal.pone.0172906&partnerID=40&md5=5111d037a806d412dc6226c644402a5f
https://doi.org/10.1016/j.annepidem.2017.11.012
https://doi.org/10.1016/j.annepidem.2017.11.012
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85067312099&doi=10.1136%2fbjophthalmol-2018-312201&partnerID=40&md5=36797e84b549b33c3dffed47190ab9e8
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85067312099&doi=10.1136%2fbjophthalmol-2018-312201&partnerID=40&md5=36797e84b549b33c3dffed47190ab9e8
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85067312099&doi=10.1136%2fbjophthalmol-2018-312201&partnerID=40&md5=36797e84b549b33c3dffed47190ab9e8
https://doi.org/10.1186/1476-072X-7-56
https://doi.org/10.1161/CIRCOUTCOMES.108.813741
https://doi.org/10.1007/s10549-008-0252-6
https://doi.org/10.2337/dc11-0807
https://doi.org/10.2337/dc11-0807


Page 22 of 25Bammert et al. International Journal for Equity in Health           (2024) 23:37 

 79. Magán P, Alberquilla A, Otero A, et al. Hospitalizations for ambulatory 
care sensitive conditions and quality of primary care: their relation 
with socioeconomic and health care variables in the Madrid regional 
health service (Spain). Med Care. 2011;49(1):17–23.

 80. Pracht EE, Orban BL, Comins MM, et al. The relative effectiveness of 
managed care penetration and the healthcare safety net in reducing 
avoidable hospitalizations. J Healthc Qual. 2011;33(4):42–51 quiz 
51 – 3.

 81. Hsia RY, Asch SM, Weiss RE, et al. Hospital determinants of emer-
gency department left without being seen rates. Ann Emerg Med. 
2011;58(1):24-32e3. https:// doi. org/ 10. 1016/j. annem ergmed. 2011. 01. 
009. published Online First: 21 February 2011

 82. Grillo F, Vallee J, Chauvin P. Inequalities in cervical cancer screening 
for women with or without a regular consulting in primary care for 
gynaecological health, in Paris, France. Prev Med. 2012;54(3):259–65.

 83. Borda-Olivas A, Fernández-Navarro P, Otero-García L, et al. Rurality 
and avoidable hospitalization in a Spanish region with high popula-
tion dispersion. Eur J Public Health. 2013;23(6):946–51. https:// doi. 
org/ 10. 1093/ eurpub/ cks163.published Online First: 26 November 
2012.

 84. Butler DC, Thurecht L, Brown L, et al. Social exclusion, deprivation and 
child health: a spatial analysis of ambulatory care sensitive conditions in 
children aged 0–4 years in Victoria, Australia. Soc Sci Med. 2013;94:9–
16 <Go to ISI>://WOS:000323809300002.

 85. Cavalieri M. Geographical variation of unmet medical needs in 
Italy: a multivariate logistic regression analysis. Int J Health Geogr. 
2013;12:27 <Go to ISI>://WOS:000319429100001.

 86. Harrington DW, Wilson K, Rosenberg M, et al. Access granted! Barriers 
endure: determinants of difficulties accessing specialist care when 
required in Ontario, Canada. BMC Health Serv Res. 2013;13:146 Go to 
ISI ://WOS:000318312500001.

 87. Rudge GM, Mohammed MA, Fillingham SC, et al. The combined 
influence of distance and neighbourhood deprivation on emergency 
department attendance in a large english population: a retrospec-
tive database study. Plos One. 2013;8(7):e67943 <Go to ISI>://
WOS:000322064300012.

 88. Tao L, Liu J, Xiao B. Effects of geodemographic profiles on healthcare 
service utilization: a case study on cardiac care in Ontario, Canada. BMC 
Health Serv Res. 2013;13:239. https:// doi. org/ 10. 1186/ 1472- 6963- 13- 
239. published Online First: 1 July 2013.

 89. Willems S, Peersman W, de Maeyer P, et al. The impact of neighborhood 
deprivation on patients’ unscheduled out-of-hours healthcare seeking 
behavior: a cross-sectional study. BMC Fam Pract. 2013;14:136 <Go to 
ISI>://WOS:000324518800001.

 90. Mathison DJ, Chamberlain JM, Cowan NM, et al. Primary care 
spatial density and nonurgent emergency department utilization: 
a new methodology for evaluating access to care. Acad Pediatr. 
2013;13(3):278–85. https:// doi. org/ 10. 1016/j. acap. 2013. 02. 006. pub-
lished Online First: 14 February 2013.

 91. Blain AP, Thomas MF, Shirley MD, et al. Spatial variation in the risk of 
hospitalization with childhood pneumonia and empyema in the North 
of England. Epidemiol Infect. 2014;142(2):388–98.

 92. Basu J, Mobley LR, Thumula V. The small area predictors of ambulatory 
care sensitive hospitalizations: a comparison of changes over time. Soc 
Work Public Health. 2014;29(2):176–88.

 93. Kottwitz A. Mode of birth and social inequalities in health: the effect of 
maternal education and access to hospital care on cesarean delivery. 
Health Place. 2014;27:9–21. https:// doi. org/ 10. 1016/j. healt hplace. 2014. 
01. 005. published Online First: 24 January 2014.

 94. Hunold KM, Richmond NL, Waller AE, et al. Primary care availability and 
emergency department use by older adults: a population-based analy-
sis. J Am Geriatr Soc. 2014;62(9):1699–706. https:// doi. org/ 10. 1111/ jgs. 
12984. published Online First: 14 August 2014.

 95. White J, Gutacker N, Jacobs R, et al. Hospital admissions for severe 
mental illness in England: changes in equity of utilisation at the small 
area level between 2006 and 2010. Soc Sci Med. 2014;120:243–51. 
https:// doi. org/ 10. 1016/j. socsc imed. 2014. 09. 036. published Online First: 
28 September 2014.

 96. Herrin J, St Andre J, Kenward K, et al. Community factors and hospital 
readmission rates. Health Serv Res. 2015;50(1):20–39. https:// doi. org/ 10. 
1111/ 1475- 6773. 12177. published Online First: 9 April 2014.

 97. Mercier G, Georgescu V, Bousquet J. Geographic Variation in potentially 
avoidable hospitalizations in France. Health Aff. 2015;34(5):836–43 <Go 
to ISI>://WOS:000357508600016.

 98. Slaunwhite AK. The role of gender and income in predicting bar-
riers to mental health care in Canada. Commun Ment Health J. 
2015;51(5):621–7.

 99. Fisher-Owens SA, Soobader MJ, Gansky SA, et al. Geography matters: 
state-level variation in children’s oral health care access and oral health 
status. Public Health. 2016;134:54–63.

 100. Lee DC, Doran KM, Polsky D, et al. Geographic variation in the demand 
for emergency care: a local population-level analysis. Healthc (Amst). 
2016;4(2):98–103. https:// doi. org/ 10. 1016/j. hjdsi. 2015. 05. 003. published 
Online First: 11 June 2015.

 101. Fusco M, Buja A, Piergentili P, et al. Individual and hospital-related 
determinants of potentially inappropriate admissions emerging from 
administrative records. Health Policy. 2016;120(11):1304–12. https:// doi. 
org/ 10. 1016/j. healt hpol. 2016. 09. 015. published Online First: 24 Septem-
ber 2016.

 102. Sheringham J, Asaria M, Barratt H, et al. Are some areas more equal than 
others? Socioeconomic inequality in potentially avoidable emergency 
hospital admissions within English local authority areas. J Health Serv 
Res Policy. 2017;22(2):83–90. https:// doi. org/ 10. 1177/ 13558 19616 
679198. published Online First: 15 November 2016.

 103. Chalmers NI. Racial Disparities in Emergency Department Utilization for 
Dental/Oral health-related conditions in Maryland. Front Public Health. 
2017;5:164 <Go to ISI>://WOS:000408639300001.

 104. Lines LM, Rosen AB, Ash AS. Enhancing administrative data to predict 
emergency department utilization: the role of neighborhood sociode-
mographics. J Health Care Poor Underserved. 2017;28(4):1487–508.

 105. Noah AJ. Immigrant enclaves and inadequate prenatal care among 
Mexican-origin mothers. Am J Health Behav. 2017;41(5):642–51.

 106. Alcala E, Cisneros R, Capitman JA. Health care access, concentrated pov-
erty, and pediatric asthma hospital care use in California’s San Joaquin 
Valley: a multilevel approach. J Asthma. 2018;55(11):1253–61 <Go to 
ISI>://WOS:000458675000011.

 107. Fishman J, McLafferty S, Galanter W. Does spatial access to primary care 
affect emergency department utilization for nonemergent conditions? 
Health Serv Res. 2018;53(1):489–508. https:// doi. org/ 10. 1111/ 1475- 
6773. 12617. published Online First: 17 November 2016.

 108. Schmidt EM, Behar S, Barrera A, et al. Potentially preventable medical 
hospitalizations and emergency department visits by the behavioral 
health population. J Behav Health Serv Res. 2018;45(3):370–88.

 109. Collins IM, Lum C, Versace VL. Influence of socioeconomic factors and 
distance to radiotherapy on breast-conserving surgery rates for early 
breast cancer in regional Australia; implications of change. Asia Pac J 
Clin Oncol. 2018;14(5):e224-230. https:// doi. org/ 10. 1111/ ajco. 12828. 
published Online First: 21 November 2017.

 110. Maeda E, Ishihara O, Tomio J, et al. Cesarean section rates and local 
resources for perinatal care in Japan: a nationwide ecological study 
using the national database of health insurance claims. J Obstet 
Gynaecol Res. 2018;44(2):208–16. https:// doi. org/ 10. 1111/ jog. 13518. 
published Online First: 2 November 2017.

 111. Carmeiro CS. Hospitalisation of ambulatory care sensitive conditions 
and access to primary care in Portugal. Public Health. 2018;165:117–
24 <Go to ISI>://WOS:000454153300017.

 112. Delgadillo J, Farnfield A, North A. Social inequalities in the demand, 
supply and utilisation of psychological treatment. Counselling Psy-
chother Res. 2018;18(2):114–21 <Go to ISI>://WOS:000430491100003.

 113. Lavoie JG, Ward A, Wong ST, et al. Hospitalization for mental health 
related ambulatory care sensitive conditions: what are the trends for 
First Nations in British Columbia? Int J Equity Health. 2018;17(1):156.

 114. Or Z, Penneau A. A multilevel analysis of the determinants of 
emergency care visits by the elderly in France. Health Policy. 
2018;122(8):908–14 <Go to ISI>://WOS:000442063600012.

 115. Stracci F, Bianconi F, Lupi C, et al. Spatial barriers impact upon appropri-
ate delivery of radiotherapy in breast cancer patients. Cancer Med. 
2018;7(2):370–9 <Go to ISI>://WOS:000424713800010.

 116. Gartner DR, Doll KM, Hummer RA, et al. Contemporary geographic vari-
ation and sociodemographic correlates of hysterectomy rates among 
reproductive-age women. South Med J. 2018;111(10):585–90.

https://doi.org/10.1016/j.annemergmed.2011.01.009
https://doi.org/10.1016/j.annemergmed.2011.01.009
https://doi.org/10.1093/eurpub/cks163
https://doi.org/10.1093/eurpub/cks163
https://doi.org/10.1186/1472-6963-13-239
https://doi.org/10.1186/1472-6963-13-239
https://doi.org/10.1016/j.acap.2013.02.006
https://doi.org/10.1016/j.healthplace.2014.01.005
https://doi.org/10.1016/j.healthplace.2014.01.005
https://doi.org/10.1111/jgs.12984
https://doi.org/10.1111/jgs.12984
https://doi.org/10.1016/j.socscimed.2014.09.036
https://doi.org/10.1111/1475-6773.12177
https://doi.org/10.1111/1475-6773.12177
https://doi.org/10.1016/j.hjdsi.2015.05.003
https://doi.org/10.1016/j.healthpol.2016.09.015
https://doi.org/10.1016/j.healthpol.2016.09.015
https://doi.org/10.1177/1355819616679198
https://doi.org/10.1177/1355819616679198
https://doi.org/10.1111/1475-6773.12617
https://doi.org/10.1111/1475-6773.12617
https://doi.org/10.1111/ajco.12828
https://doi.org/10.1111/jog.13518


Page 23 of 25Bammert et al. International Journal for Equity in Health           (2024) 23:37  

 117. Daly MR, Mellor JM, Millones M. Do avoidable hospitalization rates 
among older adults differ by Geographic Access to Primary Care 
Physicians? Health Serv Res. 2018;53(Suppl 1):3245–64. https:// doi. 
org/ 10. 1111/ 1475- 6773. 12736. published Online First: 28 June 2017.

 118. Shoff C, Caines K, Pines JM. Geographic variation in predictors of ED 
admission rates in U.S. Medicare fee-for-service beneficiaries. Am J 
Emerg Med. 2019;37(6):1078–84. https:// doi. org/ 10. 1016/j. ajem. 2018. 
08. 060. published Online First: 24 August 2018.

 119. Ranade A, Young GJ, Griffith J, et al. Determinants of emergency 
department utilization for non-traumatic dental conditions in 
Massachusetts. J Public Health Dent. 2019;79(1):71–8 <Go to ISI>://
WOS:000461862700009.

 120. Roy B, Riley C, Herrin J, et al. Associations between community 
well-being and hospitalisation rates: results from a cross-sectional 
study within six US states. BMJ Open. 2019;9(11):e030017 ://
WOS:000512774800107.

 121. Jayasekera J, Onukwugha E, Cadham C, et al. Epidemiological deter-
minants of advanced prostate Cancer in Elderly men in the United 
States. Clin Med Insights Oncol. 2019;13:1179554919855116. https:// 
doi. org/ 10. 1177/ 11795 54919 855116. published Online First: 26 June 
2019.

 122. Coyle R, Feher M, Jones S, et al. Variation in the diagnosis and control 
of hypertension is not explained by conventional variables: cross-
sectional database study in English general practice. PLoS One. 
2019;14(1):e0210657. https:// doi. org/ 10. 1371/ journ al. pone. 02106 57. 
published Online First: 10 January 2019.

 123. Okuyama K, Akai K, Kijima T, et al. Effect of geographic accessibil-
ity to primary care on treatment status of hypertension. PLoS One. 
2019;14(3):e0213098. https:// doi. org/ 10. 1371/ journ al. pone. 02130 98. 
published Online First: 4 March 2019.

 124. Renner A-T. Inefficiencies in a healthcare system with a regulatory 
split of power: a spatial panel data analysis of avoidable hospitalisa-
tions in Austria. Eur J Health Econ. 2020;21(1):85–104. https:// doi. org/ 
10. 1007/ s10198- 019- 01113-7. published Online First: 9 September 
2019.

 125. Carruth AK, Browning S, Reed DB, et al. The impact of farm lifestyle and 
health characteristics: cervical cancer screening among southern farm-
women. Nurs Res. 2006;55(2):121–7.

 126. Maheswaran R, Payne N, Meechan D, et al. Socioeconomic deprivation, 
travel distance, and renal replacement therapy in the Trent Region, 
United Kingdom 2000: an ecological study. J Epidemiol Community 
Health. 2003;57(7):523–4.

 127. Woods CR, Arcury TA, Powers JM, et al. Determinants of health care use 
by children in rural western North Carolina: results from the Mountain 
Accessibility Project. Pediatrics. 2003;112(2):e143-152.

 128. Vanasse A, Dagenais P, Niyonsenga T, et al. Bone mineral density meas-
urement and osteoporosis treatment after a fragility fracture in older 
adults: regional variation and determinants of use in Quebec. BMC 
Musculoskelet Disord. 2005;6:33 ://WOS:000231268000001.

 129. Chaix B, Merlo J, Chauvin P. Comparison of a spatial approach with the 
multilevel approach for investigating place effects on health: the exam-
ple of healthcare utilisation in France. J Epidemiol Community Health. 
2005;59(6):517–26.

 130. Field KS, Briggs DJ. Socio-economic and locational determinants of 
accessibility and utilization of primary health-care. Health Soc Care 
Commun. 2001;9(5):294–308.

 131. Cadarette SM, Gignac MAM, Jaglal SB, et al. Access to osteoporosis 
treatment is critically linked to access to dual-energy x-ray absorptiom-
etry testing. Med Care. 2007;45(9):896–901.

 132. Judge A, Welton NJ, Sandhu J, et al. Geographical variation in the 
provision of elective primary hip and knee replacement: the role of 
socio-demographic, hospital and distance variables. J Public Health 
(Oxf ). 2009;31(3):413–22.

 133. Magner D, Mirocha J, Gewertz BL. Regional variation in the utilization of 
carotid endarterectomy. J Vasc Surg. 2009;49(4):893–901 <Go to ISI>://
WOS:000264757700022.

 134. Gage H, Storey L, McDowell C, et al. Integrated care: utilisation of 
complementary and alternative medicine within a conventional cancer 
treatment centre. Complement Ther Med. 2009;17(2):84–91. https:// doi. 
org/ 10. 1016/j. ctim. 2008. 09. 001. published Online First: 11 November 
2008.

 135. Tonner C, Trupin L, Yazdany J, et al. Role of community and individual 
characteristics in physician visits for persons with systemic lupus ery-
thematosus. Arthritis Care Res. 2010;62(6):888–95.

 136. Diaz-Granados N, Georgiades K, Boyle MH. Regional and individual 
influences on use of mental health services in Canada. Can J Psychiatry. 
2010;55(1):9–20.

 137. Barner JC, Bohman TM, Brown CM, et al. Use of complementary and 
alternative medicine for treatment among African-Americans: a 
multivariate analysis. Res Social Administrative Pharm. 2010;6(3):196–
208 <Go to ISI>://WOS:000208738900004.

 138. Rubin KH, Abrahamsen B, Hermann AP, et al. Prevalence of risk factors 
for fractures and use of DXA scanning in Danish women. A regional 
population-based study. Osteoporos Int. 2011;22(5):1401–9.

 139. Bronstein JM, Ounpraseuth S, Jonkman J, et al. Improving perinatal 
regionalization for preterm deliveries in a Medicaid covered population: 
initial impact of the Arkansas ANGELS intervention. Health Serv Res. 
2011;46(4):1082–103.

 140. Haroon SMM, Barbosa GP, Saunders PJ. The determinants of health-
seeking behaviour during the A/H1N1 influenza pandemic: an ecologi-
cal study. J Public Health (Oxf ). 2011;33(4):503–10. https:// doi. org/ 10. 
1093/ pubmed/ fdr029. published Online First: 2 April 2011.

 141. Telleen S, Kim YOR, Chavez N, et al. Access to oral health services for 
urban low-income latino children: social ecological influences. J Public 
Health Dent. 2012;72(1):8–18 <Go to ISI>://WOS:000301336600002.

 142. Judge A, Caskey FJ, Welton NJ, et al. Inequalities in rates of renal 
replacement therapy in England: does it matter who you are or where 
you live? Nephrol Dial Transpl. 2012;27(4):1598–607. https:// doi. org/ 10. 
1093/ ndt/ gfr466. published Online First: 30 August 2011.

 143. Ryvicker M, Gallo WT, Fahs MC. Environmental factors associated 
with primary care access among urban older adults. Soc Sci Med. 
2012;75(5):914–21. https:// doi. org/ 10. 1016/j. socsc imed. 2012. 04. 029. 
published Online First: 23 May 2012.

 144. Goswami ND, Gadkowski LB, Piedrahita C, et al. Predictors of latent 
tuberculosis treatment initiation and completion at a U.S. public health 
clinic: a prospective cohort study. BMC Public Health. 2012;12: 468. 
https:// doi. org/ 10. 1186/ 1471- 2458- 12- 468. published Online First: 21 
June 2012.

 145. Harrington DW, Wilson K, Bell S, et al. Realizing neighbourhood poten-
tial? The role of the availability of health care services on contact with a 
primary care physician. Health Place. 2012;18(4):814–23. https:// doi. org/ 
10. 1016/j. healt hplace. 2012. 03. 011. published Online First: 2 April 2012.

 146. Archibald ME, Putnam Rankin C. A spatial analysis of community 
disadvantage and access to healthcare services in the U.S. Soc Sci Med. 
2013;90:11–23.

 147. Cook BL, Doksum T, Chen CN, et al. The role of provider supply and 
organization in reducing racial/ethnic disparities in mental health care 
in the U.S. Soc Sci Med. 2013;84:102–9.

 148. Schäfer T, Pritzkuleit R, Jeszenszky C, et al. Trends and geographical 
variation of primary hip and knee joint replacement in Germany. Osteo-
arthr Cartil. 2013;21(2):279–88 <Go to ISI>://WOS:000314668800004.

 149. Bocquier A, Cortaredona S, Verdoux H, et al. Social inequalities in new 
antidepressant treatment: a study at the individual and neighborhood 
levels. Ann Epidemiol. 2013;23(3):99–105. https:// doi. org/ 10. 1016/j. 
annep idem. 2012. 12. 008. published Online First: 10 January 2013.

 150. Lemstra ME, Alsabbagh W, Rajakumar RJ, et al. Neighbourhood income 
and cardiac rehabilitation access as determinants of nonattendance 
and noncompletion. Can J Cardiol. 2013;29(12):1599–603.

 151. Neri L, Gallieni M, Rocca Rey LA, et al. Inequalities in transplant 
waiting list activation across Italian dialysis centers. Am J Nephrol. 
2013;37(6):575–85. https:// doi. org/ 10. 1159/ 00035 1334. published 
Online First: 7 June 2013.

 152. Yasaitis LC, Bynum JPW, Skinner JS. Association between Physician 
Supply, local practice norms, and Outpatient visit Rates. Med Care. 
2013;51(6):524–31 <Go to ISI>://WOS:000319045800009.

 153. Hadlock S, Rabeneck L, Paszat LF, et al. Open-access colonoscopy 
on Ontario: associated factors and quality. Can J Gastroenterol. 
2013;27(6):341–6.

 154. Kopetsch T, Schmitz H. Regional variation in the utilisation of ambula-
tory services in Germany. Health Econ. 2014;23(12):1481–92 :<Go to 
ISI>://WOS:000344745300006.

https://doi.org/10.1111/1475-6773.12736
https://doi.org/10.1111/1475-6773.12736
https://doi.org/10.1016/j.ajem.2018.08.060
https://doi.org/10.1016/j.ajem.2018.08.060
https://doi.org/10.1177/1179554919855116
https://doi.org/10.1177/1179554919855116
https://doi.org/10.1371/journal.pone.0210657
https://doi.org/10.1371/journal.pone.0213098
https://doi.org/10.1007/s10198-019-01113-7
https://doi.org/10.1007/s10198-019-01113-7
https://doi.org/10.1016/j.ctim.2008.09.001
https://doi.org/10.1016/j.ctim.2008.09.001
https://doi.org/10.1093/pubmed/fdr029
https://doi.org/10.1093/pubmed/fdr029
https://doi.org/10.1093/ndt/gfr466
https://doi.org/10.1093/ndt/gfr466
https://doi.org/10.1016/j.socscimed.2012.04.029
https://doi.org/10.1186/1471-2458-12-468
https://doi.org/10.1016/j.healthplace.2012.03.011
https://doi.org/10.1016/j.healthplace.2012.03.011
https://doi.org/10.1016/j.annepidem.2012.12.008
https://doi.org/10.1016/j.annepidem.2012.12.008
https://doi.org/10.1159/000351334


Page 24 of 25Bammert et al. International Journal for Equity in Health           (2024) 23:37 

 155. Chamberlain LJ, Pineda N, Winestone L, et al. Increased utilization of 
pediatric specialty care: a population study of pediatric oncology inpa-
tients in California. J Pediatr Hematol Oncol. 2014;36(2):99–107 <Go to 
ISI>://WOS:000332087400013.

 156. Huang LC, Ma Y, Ngo JV, et al. What factors influence minority use 
of National Cancer Institute-designated cancer centers? Cancer. 
2014;120(3):399–407.

 157. Ozegowski S, Sundmacher L. Understanding the gap between need 
and utilization in outpatient care-the effect of supply-side determinants 
on regional inequities. Health Policy. 2014;114(1):54–63 <Go to ISI>://
WOS:000329770100007.

 158. Widdifield J, Paterson JM, Bernatsky S, et al. Access to rheumatolo-
gists among patients with newly diagnosed rheumatoid arthri-
tis in a Canadian universal public healthcare system. Bmj Ope. 
2014;4(1):e003888 <Go to ISI>://WOS:000337363700006.

 159. Alruwaily AF, Dauw CA, Bierlein MJ, et al. Geographic variation in 
the quality of secondary prevention for nephrolithiasis. Urology. 
2015;86(3):454–8.

 160. Annequin M, Weill A, Thomas F, et al. Environmental and individual 
characteristics associated with depressive disorders and mental 
health care use. Ann Epidemiol. 2015;25(8):605–12 <Go to ISI>://
WOS:000356564900009.

 161. Badley EM, Canizares M, Gunz AC, et al. Visits to rheumatologists for 
arthritis: the role of access to primary care physicians, geographic avail-
ability of rheumatologists, and Socioeconomic Status. Arthritis Care Res. 
2015;67(2):230–9 <Go to ISI>://WOS:000348998000009.

 162. Pasnišinová S, Beneš J, Němec P, et al. Geographic variation in the 
access to heart transplantation in the Czech Republic. Cor Vasa. 
2016;58(4):e396–402.

 163. Chew DP, MacIsaac AI, Lefkovits J, et al. Variation in coronary angiog-
raphy rates in Australia: correlations with socio-demographic, health 
service and disease burden indices. Med J Aust. 2016;205(3):114–20.

 164. Doumouras AG, Saleh F, Gmora S, et al. Regional variations in the 
public delivery of bariatric surgery an evaluation of the center of 
excellence model. Ann Surg. 2016;263(2):306–11 <Go to ISI>://
WOS:000370200100018.

 165. Okafor PN, Stobaugh DJ, Song L, et al. Socioeconomic inequalities 
in the utilization of colorectal stents for the treatment of malignant 
bowel obstruction. Dig Dis Sci. 2016;61(6):1669–76 <Go to ISI>://
WOS:000376587600035.

 166. Alvarez E, Chamberlain LJ, Aftandilian C, et al. Pediatric oncology dis-
charges with febrile neutropenia: variation in location of care. J Pediatr 
Hematol Oncol. 2017;39(1):e1–7.

 167. Kelly B, Mason D, Petherick ES, et al. Maternal health inequalities and GP 
provision: investigating variation in consultation rates for women in the 
born in Bradford cohort. J Public Health (Oxf ). 2017;39(2):e48–55.

 168. Doumouras AG, Saleh F, Sharma AM, et al. Geographic and socioeco-
nomic factors affecting delivery of bariatric surgery across high- and 
low-utilization healthcare systems. Br J Surg. 2017;104(7):891–7 <Go to 
ISI>://WOS:000402756600013.

 169. Finley EP, Mader M, Bollinger MJ, et al. Characteristics Associated with 
utilization of VA and Non-VA Care among Iraq and Afghanistan Veterans 
with post-traumatic stress disorder. Mil Med. 2017;182(11):E1892-
1903 <Go to ISI>://WOS:000423317600015.

 170. Jabo B, Morgan JW, Martinez ME et al. Sociodemographic disparities 
in chemotherapy and hematopoietic cell transplantation utiliza-
tion among adult acute lymphoblastic and acute myeloid leukemia 
patients. Plos One 2017;12(4).  https:// www. scopus. com/ inward/ record. 
uri? eid=2- s2.0- 85017 09390 7& doi= 10. 1371% 2fjou rnal. pone. 01747 60& 
partn erID= 40& md5= 38015 f94ba 0f 8de37 c6cf5 63fa5 c4c66.

 171. Rommel A, Kroll LE. Individual and regional determinants for 
physical therapy utilization in Germany: multilevel analysis of 
national survey data. Phys Ther. 2017;97(5):512–23 <Go to ISI>://
WOS:000403584400003.

 172. Ruhnke GW, Manning WG, Rubin DT, et al. The drivers of discretion-
ary utilization: clinical history versus physician supply. Acad Med. 
2017;92(5):703–8 <Go to ISI>://WOS:000401145100046.

 173. Cook BL, Zuvekas SH, Chen J, et al. Assessing the individual, neighbor-
hood, and policy predictors of disparities in mental health care. Med 
Care Res Rev. 2017;74(4):404–30. https:// doi. org/ 10. 1177/ 10775 58716 
646898. published Online First: 4 May 2016.

 174. Abbas S, Ihle P, Adler JB, et al. Predictors of non-drug psychiatric/
psychotherapeutic treatment in children and adolescents with mental 
or behavioural disorders. Eur Child Adolesc Psychiatry. 2017;26(4):433–
44 <Go to ISI>://WOS:000398820500006.

 175. Walsh J, Links A, Boss E, et al. Ankyloglossia and lingual frenotomy: 
national trends in Inpatient diagnosis and management in the United 
States, 1997–2012. Otolaryngol Head Neck Surg. 2017;156(4):735–40. 
https:// doi. org/ 10. 1177/ 01945 99817 690135. published Online First: 7 
February 2017.

 176. Greiner GG, Schwettmann L, Goebel J, et al. Primary care in Germany: 
access and utilisation - a cross-sectional study with data from the Ger-
man Socio-Economic Panel (SOEP). Bmj Open. 2018;8(10):e021036 ://
WOS:000454739500041.

 177. Johansson N, Jakobsson N, Svensson M. Regional variation in health 
care utilization in Sweden - the importance of demand-side factors. 
BMC Health Serv Res. 2018;18:403 ://WOS:000434085000004.

 178. Viana M, Borges A, Araújo C, et al. Inequalities in access to cardiac 
rehabilitation after an acute coronary syndrome: the EPiHeart cohort. 
BMJ Open. 2018;8(1):e018934. https:// doi. org/ 10. 1136/ bmjop en- 2017- 
018934. published Online First: 3 January 2018.

 179. Régis C, Le J, Chauvet M-P, et al. Variations in the breast reconstruction 
rate in France: a nationwide study of 19,466 patients based on the 
French medico-administrative database. Breast. 2018;42:74–80. https:// 
doi. org/ 10. 1016/j. breast. 2018. 07. 009. published Online First: 6 August 
2018.

 180. van der Goes DN, Ney JP, Garrison LP. Determinants of special-
ist physician ambulatory visits: a neurology example. J Med Econ. 
2019;22(8):830–9 <Go to ISI>://WOS:000472401100001.

 181. Shah AA, Zuberi M, Cornwell E, et al. Gaps in access to comprehensive 
rehabilitation following traumatic injuries in children: a nationwide 
examination. J Pediatr Surg. 2019;54(11):2369–74. https:// doi. org/ 10. 
1016/j. jpeds urg. 2019. 06. 001. published Online First: 10 June 2019.

 182. Sineshaw HM, Sahar L, Osarogiagbon RU, et al. County-level variations 
in receipt of surgery for early-stage non-small cell lung cancer in the 
United States. Chest. 2020;157(1):212–22. https:// doi. org/ 10. 1016/j. 
chest. 2019. 09. 016. published Online First: 5 December 2019.

 183. Arcury TA, Gesler WM, Preisser JS, et al. The effects of geography 
and spatial behavior on health care utilization among the residents 
of a rural region. Health Serv Res. 2005;40(1):135–55 <Go to ISI>://
WOS:000226743700009.

 184. Sorensen TH, Olsen KR, Vedsted P. Association between general practice 
referral rates and patients’ socioeconomic status and access to special-
ised health care a population-based nationwide study. Health Policy. 
2009;92(2):180–6.

 185. Petrelli A, Picariello R, Costa G. Toward a needs based mechanism for 
capitation purposes in Italy: the role of socioeconomic level in explain-
ing differences in the use of health services. Int J Health Care Finance 
Econ. 2010;10(1):29–42. https:// doi. org/ 10. 1007/ s10754- 009- 9069-z. 
published Online First: 14 June 2009.

 186. Guttmann A, Shipman SA, Lam K, et al. Primary care physician supply 
and children’s health care use, access, and outcomes: findings from 
Canada. Pediatrics. 2010;125(6):1119–26. https:// doi. org/ 10. 1542/ peds. 
2009- 2821. published Online First: 24 May 2010.

 187. Zulian G, Donisi V, Secco G, et al. How are caseload and service utilisa-
tion of psychiatric services influenced by distance? A geographical 
approach to the study of community-based mental health services. 
Soc Psychiatry Psychiatr Epidemiol. 2011;46(9):881–91 <Go to ISI>://
WOS:000293949100010.

 188. Sacerdote C, Baldi I, Bertetto O, et al. Hospital factors and patient char-
acteristics in the treatment of colorectal cancer: a population based 
study. BMC Public Health. 2012;12(1):775. https:// doi. org/ 10. 1186/ 1471- 
2458- 12- 775. published Online First: 12 September 2012.

 189. Bielefeldt K. Regional differences in healthcare delivery for gastropare-
sis. Dig Dis Sci. 2013;58(10):2789–98. https:// doi. org/ 10. 1007/ s10620- 
013- 2643-8. published Online First: 24 March 2013.

 190. Weeks WB, Jardin M, Dufour J-C, et al. Geographic variation in admis-
sions for knee replacement, hip replacement, and hip fracture in 
France: evidence of supplier-induced demand in for-profit and not-for-
profit hospitals. Med Care. 2014;52(10):909–17.

 191. Eibich P, Ziebarth NR. Analyzing regional variation in health care utiliza-
tion using (rich) household microdata. Health Policy. 2014;114(1):41–53. 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-85017093907&doi=10.1371%2fjournal.pone.0174760&partnerID=40&md5=38015f94ba0f8de37c6cf563fa5c4c66
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85017093907&doi=10.1371%2fjournal.pone.0174760&partnerID=40&md5=38015f94ba0f8de37c6cf563fa5c4c66
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85017093907&doi=10.1371%2fjournal.pone.0174760&partnerID=40&md5=38015f94ba0f8de37c6cf563fa5c4c66
https://doi.org/10.1177/1077558716646898
https://doi.org/10.1177/1077558716646898
https://doi.org/10.1177/0194599817690135
https://doi.org/10.1136/bmjopen-2017-018934
https://doi.org/10.1136/bmjopen-2017-018934
https://doi.org/10.1016/j.breast.2018.07.009
https://doi.org/10.1016/j.breast.2018.07.009
https://doi.org/10.1016/j.jpedsurg.2019.06.001
https://doi.org/10.1016/j.jpedsurg.2019.06.001
https://doi.org/10.1016/j.chest.2019.09.016
https://doi.org/10.1016/j.chest.2019.09.016
https://doi.org/10.1007/s10754-009-9069-z
https://doi.org/10.1542/peds.2009-2821
https://doi.org/10.1542/peds.2009-2821
https://doi.org/10.1186/1471-2458-12-775
https://doi.org/10.1186/1471-2458-12-775
https://doi.org/10.1007/s10620-013-2643-8
https://doi.org/10.1007/s10620-013-2643-8


Page 25 of 25Bammert et al. International Journal for Equity in Health           (2024) 23:37  

https:// doi. org/ 10. 1016/j. healt hpol. 2013. 04. 015. published Online First: 
23 May 2013.

 192. Gusmano MK, Weisz D, Rodwin VG, et al. Disparities in access to health 
care in three French regions. Health Policy. 2014;114(1):31–40. https:// 
doi. org/ 10. 1016/j. healt hpol. 2013. 07. 011. published Online First: 5 
August 2013.

 193. Arnaout A, Catley C, Booth CM, et al. Use of preoperative magnetic 
resonance imaging for breast cancer: a Canadian population-based 
study. JAMA Oncol. 2015;1(9):1238–50.

 194. Posthumus AG, Borsboom GJ, Poeran J, et al. Geographical, ethnic 
and socio-economic differences in utilization of obstetric care in the 
Netherlands. PLoS One. 2016;11(6):e0156621. https:// doi. org/ 10. 1371/ 
journ al. pone. 01566 21. published Online First: 23 June 2016.

 195. Rowe C, Santos G-M, Vittinghoff E, et al. Neighborhood-level and spatial 
characteristics associated with lay naloxone reversal events and opioid 
overdose deaths. J Urban Health. 2016;93(1):117–30.

 196. Klitkou ST, Iversen T, Stensvold HJ, et al. Use of hospital-based health 
care services among children aged 1 through 9 years who were 
born very preterm - a population-based study. BMC Health Serv Res. 
2017;17(1):571. https:// doi. org/ 10. 1186/ s12913- 017- 2498-3. published 
Online First: 17 August 2017.

 197. Packness A, Waldorff FB, Christensen RD, et al. Impact of socioeco-
nomic position and distance on mental health care utilization: a 
nationwide Danish follow-up study. Soc Psychiatry Psychiatr Epidemiol. 
2017;52(11):1405–13. https:// doi. org/ 10. 1007/ s00127- 017- 1437-2. 
published Online First: 28 August 2017.

 198. Hart JT. The inverse care law. Lancet. 1971;1(7696):405–12 https:// www. 
scien cedir ect. com/ scien ce/ artic le/ pii/ S0140 67367 19241 0X.

 199. Joung IM, van der Meer JB, Mackenbach JP. Marital status and health 
care utilization. Int J Epidemiol. 1995;24(3):569–75.

 200. Pandey KR, Yang F, Cagney KA, et al. The impact of marital status on 
health care utilization among Medicare beneficiaries. Med (Baltim). 
2019;98(12): e14871.

 201. Lee S-Y, Kim C-W, Kang J-H, et al. Unmet healthcare needs depending 
on employment status. Health Policy. 2015;119(7):899–906. https:// doi. 
org/ 10. 1016/j. healt hpol. 2014. 09. 007. published Online First: 28 Septem-
ber 2014.

 202. Macassa G, Hiswåls A-S, Ahmadi N, et al. Employment status and 
health care utilization in a context of economic recession: results of a 
population based survey in East Central Sweden. Sci J Public Health. 
2014;2014(6):610–6.

 203. Choi JW, Choi Y, Lee T-H, et al. Employment status and unmet dental 
care needs in South Korea: a population-based panel study. BMJ Open. 
2019;9(3):e022436. https:// doi. org/ 10. 1136/ bmjop en- 2018- 022436. 
published Online First: 30 March 2019.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1016/j.healthpol.2013.04.015
https://doi.org/10.1016/j.healthpol.2013.07.011
https://doi.org/10.1016/j.healthpol.2013.07.011
https://doi.org/10.1371/journal.pone.0156621
https://doi.org/10.1371/journal.pone.0156621
https://doi.org/10.1186/s12913-017-2498-3
https://doi.org/10.1007/s00127-017-1437-2
https://www.sciencedirect.com/science/article/pii/S014067367192410X
https://www.sciencedirect.com/science/article/pii/S014067367192410X
https://doi.org/10.1016/j.healthpol.2014.09.007
https://doi.org/10.1016/j.healthpol.2014.09.007
https://doi.org/10.1136/bmjopen-2018-022436

	The role of mesolevel characteristics of the health care system and socioeconomic factors on health care use – results of a scoping review
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Inclusion criteria
	Participants
	Outcomes
	Expositions of interest
	Study types

	Search strategy
	Study selection process
	Data extraction
	Data synthesis
	Patient and public involvement

	Results
	Search and selection of included studies
	Characteristics of included studies
	Results of the included studies
	Results of studies reporting interaction effects

	Discussion
	Summary
	Limitations

	Conclusions
	Acknowledgements
	References


