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Abstract 

Objective:  To describe how longitudinal continuity of care (COC) is measured using claims-based data and to review 
its association with healthcare use and costs.

Research design:  Rapid review of the literature.

Methods:  We searched Medline (PubMed), EMBASE and Cochrane Central, manually checked the references of 
included studies, and hand-searched websites for potentially additional eligible studies.

Results:  We included 46 studies conducted in North America, East Asia and Europe, which used 14 COC indicators. 
Most reported studies (39/46) showed that higher COC was associated with lower healthcare use and costs. Most 
studies (37/46) adjusted for possible time bias and discussed causality between the outcomes and COC, or at least 
acknowledged the lack of it as a limitation.

Conclusions:  Whereas a wide range of indicators is used to measure COC in claims-based data, associations between 
COC and healthcare use and costs were consistent, showing lower healthcare use and costs with higher COC. Results 
were observed in various population groups from multiple countries and settings. Further research is needed to make 
stronger causal claims.
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Introduction
Continuity of care (COC) is considered a quality indica-
tor and a cornerstone in primary care [1–3]. COC is a 
multidimensional concept with several core elements - 
repeated and regular visits to a health professional sus-
tained over time (i.e. longitudinal care); a relationship 
of trust and responsibility between patients and health 

professionals; and cooperation and communication 
of relevant information between providers within and 
between care settings [4, 5]. In practice, three broad sets 
of dimensions are used: informational, interpersonal, and 
longitudinal continuity of care [6–8]. Informational con-
tinuity reflects the availability (storage and access) and 
the way of transmission (verbal, electronic, written) and 
sharing of clinical information to providers involved in 
the patient pathway [6, 9, 10]; systems enhancing infor-
mational continuity (e.g., Electronic Medical Record, 
EMR) deserve more attention and may serve to coun-
terbalance the effect of interruptions in continuity of 
care in some circumstances [9, 11, 12]. Interpersonal 
continuity reflects the quality of personal relationships 
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between patients and providers. It often focuses on con-
cepts such as personal trust and responsibility [6, 8, 13, 
14]. Finally, longitudinal continuity - the focus of this 
study, is a quantitative assessment of the continuity of 
individual care trajectories over time. It is typically meas-
ured using indices that reflect the concentration (higher 
proportion of visits to a specific doctor among other doc-
tors imply higher COC), dispersion (higher overall num-
ber of doctors visited imply lower COC), density (more 
frequent sharing of patients among providers implies 
higher COC), or sequence of doctor visits (whether the 
same doctor is visited from one time to the next) [15, 16]. 
Such indicators may reflect the fragmentation of care 
trajectories, which may be potentially associated with 
poor coordination, duplication of low-value services, or 
polypharmacy [17]. In fact, poor COC was found to be 
negatively associated with a range of patient outcomes 
including patient satisfaction, avoidable hospitalizations, 
readmissions, mortality, or increased healthcare costs [8, 
18–23]. These negative outcomes affect patients, particu-
larly those with multiple chronic diseases since several 
healthcare providers are usually involved in their care 
[18, 22, 24–26]. By contrast, we presume that better con-
tinuity can lead to fewer unnecessary repeated diagnostic 
tests and adverse drug interactions. It might also lead to 
higher outpatient costs (more regular doctor visits), but 
lower inpatient costs (fewer hospital admissions), thus 
resulting in lower overall costs. Consequently, focusing 
on the effect of COC on healthcare utilization and costs 
may provide important insights into the potential contri-
bution of COC into healthcare efficiency improvement 
and unnecessary utilization reduction.

The measurement of COC indices requires rich longi-
tudinal data on individual interactions with healthcare 
providers, which is often problematic to acquire in coun-
tries without national registries. Therefore, we consid-
ered claims-based data as a good opportunity to study 
longitudinal COC as they are routinely collected on a 
large-scale, are relatively easy to access, and provide the 
advantages of capturing the patient trajectories and costs 
across different providers over time. Such data are mainly 
collected for billing and reimbursement purposes with an 
implicit financial incentive that ensures their regular and 
comprehensive collection and management.

Several studies have been performed on COC, its 
measurement and association with health outcomes [4, 
5, 7, 14, 22, 27–29], accounting for a single dimension of 
COC (e.g., longitudinal) or broader dimensions. None of 
these studies narrowed the focus on two important com-
ponents fostering COC for health system effectiveness: 
the effect on healthcare utilization and costs, and the use 
of claims data allowing rich and long-term observations 
(including administrative databases that are comparable 

to claims data used for provider billing). Despite differ-
ences in the structure and content of administrative data-
bases across countries, several of these databases can be 
used to measure aspects of COC.

The aim of this paper is to review various indicators of 
longitudinal COC used in claims data, and the evidence 
on their associations with healthcare use and costs. We 
will also assess methodological quality of the studies and 
express recommendations for future studies.

Materials and methods
We conducted a rapid review [30] of the published peer-
reviewed literature, due to time and resources available 
considerations, knowing that systematic reviews are very 
resource-intensive. We adhered to PRISMA guidelines 
as closely as possible and consulted with other literature 
[31, 32] (protocol registered on PROSPERO [33]), while 
any derogations and potential biases are reported in the 
discussion section.

Literature and information search
We searched Medline (Pubmed), EMBASE, and 
Cochrane Central from inception up to April 1, 2019 
(updated in December 2020). The search strategy 
(Appendix 1) comprised Medical Subject Heading Terms 
(MeSH) (e.g., "Continuity of Patient Care" [Mesh]), free 
text words (e.g., "claims data" [tiab]), Boolean terms (e.g., 
AND, OR) and truncations (e.g., measur*) where neces-
sary. Beside electronic searches, we manually searched 
references lists of identified studies, and used the google 
search engine as well as the google scholar platform to 
identify additional eligible studies.

Eligibility of studies
First, primary studies were included if the study author(s) 
measured continuity of care (COC) and used claims-
based data or administrative data for billing purposes. 
Per protocol, self-reported questionnaires and surveys 
as well as editorials, conference papers, letters and non-
English papers, were excluded. Additionally, we excluded 
systematic reviews at the first stage but screened them at 
a later stage to identify primary studies or potential COC 
indicators. At the final stage, we excluded the studies not 
investigating associations between COC, healthcare use 
and/or costs.

Data items
Our review included primary studies that used COC 
indicators in the published literature using claims-
based data. Out of various possible outcomes, includ-
ing medication adherence, quality of care, disease/
episode incidence, number of chronic conditions and 
mortality, we focused on healthcare use and costs as 
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dependent variables. Any measure of healthcare use 
was accepted, such as visits to emergency departments 
(ED), hospital admissions and re-admissions, likelihood 
of hospitalization (general or disease-specific), or avoid-
able/preventable hospitalizations (e.g., hospitalization 
for ambulatory care-sensitive condition  -  ACSC). Any 
measure of healthcare costs was accepted, such as total, 
inpatient, outpatient care costs, or disease-specific costs. 
From the included studies, we extracted the following 
data: study identification information, study design, aim/
purpose, source of claims-based data, type of population/
setting, sample size, follow-up, COC indicators or indi-
ces, period of COC measurements (discrete or over the 
whole period of follow-up), types of outcomes associated 
with COC and main findings. One reviewer (MA) was 
involved in the search and initial selection of the included 
studies while three reviewers (MA, AN, CP) partici-
pated in data extraction and took final decisions on the 
inclusion/exclusion of eligible studies. We used https://​
rayyan.​qcri.​org website for the process of study selec-
tion  [34]. Discrepancies were resolved upon discussions 
and consensus.

Risk of bias (quality) assessment
The quality of the studies and risk of bias were evalu-
ated using the Newcastle-Ottawa Scale (NOS) for all 
included studies [35]. We used the NOS for cohort stud-
ies and the adapted version of NOS for cross-sectional 
studies [36]. As the issue of causality is not explicitly cov-
ered by NOS, we checked whether causality and related 
biases have been formally considered in the study design 
or acknowledged as study limitations. There is a poten-
tial risk of time bias when the COC measurement period 
does not precede the outcomes measurement period. In 
this case, it is unclear whether a change in COC changed 
the outcomes, or vice versa (reverse causality). In addi-
tion, attributing changes in outcomes to changes in COC 
is challenging due to potential omitted variable bias.

Data analysis
We reported the median of sample sizes of the included 
studies and reported direction and statistical significance 
of the associations (e.g., odds ratio (OR), hazard ratio 
(HR), beta-coefficients) between COC and healthcare use 
and costs. Additionally, we categorized the measures of 
COC based on the concepts they represented (e.g., den-
sity, dispersion) and on the frequency of their use in the 
primary studies. We also considered the timing of COC 
measurement, as COC measured in discrete consecu-
tive periods (e.g., yearly) may not reflect the same type of 
continuity as measured over the full observation period 
(e.g., 2 or 4 years).

Results
Literature search yield
Our electronic and hand searches identified 1,593 poten-
tially relevant studies after removal of duplicates. We 
excluded 1,383 records based on title/abstract screening. 
After that, we searched for full texts for the remaining 
records and manually added potentially eligible studies 
from the references of retrieved full texts. More studies 
(N =  12) were excluded due to unavailability of the full 
texts. Overall, 223 full-text studies were screened against 
our inclusion criteria, 177 of them were excluded for 
different reasons, finally arriving at 46 primary studies 
(Figure 1).

Types of study designs, populations and settings
All studies except six [20, 37–41] were retrospective 
cohorts; most were conducted in East Asia (n=23) and 
North America (n=20) (Table  1). The sample size of 
included studies ranged from  252 to  3,276,635 subjects 
with a median of 18,113. The vast majority of the stud-
ies targeted adults (n=39). Whereas 14 reported on 
patients with diabetes mellitus, 11 reported on patients 
with chronic obstructive pulmonary disease (COPD) or 
asthma, five on heart failure patients, three on hyperten-
sive patients, and the remaining studies were conducted 
on other patient groups or the general population. All 
studies were assessed as medium to high quality with 
all studies showing a rating higher than 6/9 (for cohort 
studies) and 7/10 (for cross-sectional). Also, all studies 
investigated associations, adjusting for a wide range of 
covariates, getting at least one score (out of two maxi-
mum) for comparability. Out of 46 studies, causality 
issues were discussed in 18 studies, while only two stud-
ies [42, 43] made claims of a causal effect of COC on the 
outcomes. Furthermore, 19 studies acknowledged or 
accounted for time bias only (related to causality issue), 
which is a necessary but not sufficient condition for mak-
ing claims of causality, while nine studies never addressed 
adjustment for time bias or discussed causality issue.

Characteristics of the COC measures
Overall, 14 different measures of COC were applied to 
claims data in the primary studies investigating associa-
tions between COC, healthcare use and costs. Among 
those, 12 were indices (i.e. composite measures accu-
mulating information from various individual items) 
(Table  2), and two measures were non-index (Majority-
of-Care Rule and Predominant Provider), used more as a 
reflection for provider attribution [20, 40, 68].

The Bice & Boxerman Continuity Of Care Index 
(COCI), reflecting both density and dispersion, was the 
most commonly applied indicator, with 35 studies out 

https://rayyan.qcri.org
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of 46 using it. Among density measures, the Usual Pro-
vider of Care (UPC) index was the most commonly used 
and was included in 14 studies. The Modified Modified 
Continuity Index (MMCI), a dispersion measure of COC, 
was included in five studies. The Sequential Continuity of 
Care index (SECON), the only sequential measure, was 
used in five studies. COC was measured during different 
measurement periods: most studies (N=19) measured 
COC on a single year, 13 studies measured over multi-
ple years during follow-up, and the rest of the studies had 
other measurement period strategies (Table 1).

Outcomes associated with COC
Most studies reported on multiple outcomes (Table  3). 
Thus, out of 46 studies, the majority of studies (N=29) 
reported on all-cause and disease-specific hospitaliza-
tions or ED visits (N=19), and 14 studies investigated the 
association between COC and costs.

COC groups were determined in each individual 
study based on a numerical threshold of COC indices 
determined by the authors (e.g., 0.5, 0.75, <1) or based 
on the quartiles/terciles of COC measurement indices. 
Among the studies reporting the relationship between 
COC groups and odds of hospitalizations, ORs varied 
from 1.15 (sample of psychiatric children) [71] to 2.72 
[49] (sample of children with asthma) for lower COC 
groups versus high COC groups, and from 0.07 [61] 
(sample of diabetes mellitus (DM) patients with heart 
failure) to 0.95 [18] (sample of COPD and DM older 
patients) for higher or perfect COC groups versus low 
COC groups. Among the studies reporting the rela-
tionship between COC and the odds of ED visits, ORs 
varied from 1.14 [71] (psychiatric children) to 2.25 [55] 
(sample of older patients with asthma) for lower COC 
and from 0.10 [61] (sample of DM patients with heart 
failure) to 0.94 [18] (sample of patients with chronic 

Fig. 1  Flow chart for search result
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heart failure) for higher or perfect COC. Four stud-
ies out of eight focusing on avoidable hospitalization 
or ACSC reported the ORs, which varied from 1.12 
[65] (short-term diabetes-related) to 2.29 [64] (COPD-
related) for lower COC (compared to higher COC). 
From the studies reporting associations with costs, 
three reported monetary values in US dollars, whereby 
higher COC was associated with $1656 [77]-$4045 
[43] lower total medical costs.

Whereas all studies but seven reported that higher 
COC was significantly associated with a reduction in 
healthcare use and costs, five studies found that not 
all tested associations were significant [42, 63, 68, 
73, 75]. Specifically, the following associations did 
not reach significance: low COC group in short-term 
with risk of avoidable hospitalization (OR=1.59, CI: 
0.91–2.76) [63]; high COC with all-cause hospitali-
zations (OR  =  0.83, CI: 0.67–1.01) [68]; high COC 
with ED visits (OR=2.6, CI:  -0.2–5.4) [73]; high COC 
with general practitioner (GP) measured using COCI 
(OR=0.953, CI: 0.884–1.029) and UPC (OR=0.940, CI: 
0.849–1.040), in contrast to SECON, with risk of hos-
pitalizations; high COC with ACSC hospitalizations 
(β=-0.2, CI: -2.1–1.8) [42]. Moreover, one study found 
unexpected direction of association for a secondary 
outcome [43], whereby higher COC increased costs 
by $402 for medical long-term care and by $764 for 
social long-term care. Finally, one study found mixed 
evidence on the associations for both tested outcomes 
(risk of hospitalization and costs), depending on the 
choice of COC index and type of consultations [44].

Due to substantial heterogeneity of COC and 
healthcare use measurements and statistical methods 
applied, it appeared infeasible to pool the studies to 
produce an estimate of effect size. Details of statistical 
metrics of individual studies are available in Table 1.

Discussion
Currently, several existing reviews focus on various 
aspects of COC [4, 6, 14, 78], existing COC measures 
[7, 8, 79, 80] and associations between COC and vari-
ous health outcomes [21–23, 81]. Our review is the first 
to narrow down the focus to a specific list of longitudi-
nal COC measures, used only with claims-based data to 
examine the relationship between longitudinal COC and 
specific outcomes: healthcare utilization and costs. We 
identified 46 primary studies conducted mainly in North 
America and East Asia that considered 14 COC indica-
tors applied to claims-based data. Of those indicators, 
the COCI and UPC index, representing the concepts of 
dispersion and density, respectively, were the most com-
monly used indices. Our results also show that higher 
COC was frequently associated with decreased health-
care costs and utilization.

The UPC index is relatively easy to calculate and inter-
pret, which might explain the frequency of its use. How-
ever, this measure does neither take into account the 
number of providers seen, nor the distribution of visits to 
other providers, posing a challenge for chronic patients 
who need specialty care from “several” providers other 
than the “usual” one. COCI, in contrast, considers the 
aforementioned aspects, but is more cumbersome to 
compute and overly sensitive to increasing number of 
providers, which leads to likely flawed conclusions about 
COC for patients with chronic conditions.

In fact, the main issue of currently existing COC indices 
applied in claims data is their inability to fully capture the 
multidimensional construct of COC. Longitudinal con-
tinuity is usually used in claims-based studies to exhibit 
interpersonal continuity, as it was assumed that recorded 
repeated contacts between a patient and care provider 
already represented a reliant and stable relationship [23]. 
As all the studies in the review relied on claims data, they 

Table 3  Associations between outcomes and COC in the studies

Some studies reported on multiple outcomes, whereby one study found mixed results for two outcomes: all-cause hospitalizations and costs [44]

Outcomes Total number of studies Number of studies observing significant 
improvement in outcomes associated with 
improved COC

Costs 14 [18, 20, 37, 41, 43–45, 47, 53–55, 57, 66, 77] 12 [18, 20, 37, 41, 45, 47, 53–55, 57, 66, 77]

All-cause and disease-specific hospitalizations 29 [18, 20, 27, 37, 38, 41, 42, 44–46, 48–51, 53–55, 
57, 59–62, 67–69, 71, 73, 75, 76]

26 [18, 20, 27, 37, 38, 41, 45, 46, 48–51, 53–55, 57, 
59–62, 67, 69, 71, 73, 75, 76]

Avoidable hospitalizations and ACSC 9 [20, 27, 42, 63–65, 68, 70, 73] 7 [20, 27, 64, 65, 68, 70, 73]

ED use 19 [18, 20, 27, 39, 40, 45–47, 51–53, 55, 56, 58, 59, 
61, 62, 71, 73]

18 [18, 20, 27, 39, 40, 45–47, 51–53, 55, 56, 58, 59, 
61, 62, 71]

Hospital readmissions 3 [66, 72, 74] 3 [66, 72, 74]

Outpatient visits use 1 [26] 1 [26]
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focused on longitudinal dimension of continuity, while 
being unable to potentially integrate other dimensions 
of COC (e.g., interpersonal or informational). This leaves 
the gaps in assessing the effect of information or inter-
personal continuity on health outcomes. It can be argued 
that information continuity is likely to be improved more 
easily than longitudinal continuity from operational 
perspective, by the implementation of information sys-
tems that make patient information more available to 
all health care providers [20]. Therefore, future studies 
should try find ways of incorporating broader aspects of 
COC, such as information exchange, management struc-
ture, or interpersonal relations. Moreover, the mentioned 
above indices do not capture the appropriateness of care, 
which is important for accurate interpretation of COC 
and assessment of the need for better COC, especially 
for patients with chronic conditions [82]. Whereas it may 
be appropriate to only visit a family doctor and no spe-
cialists, chronic care may often imply appropriately vis-
iting several providers, which could result in low COC 
measures.

Measuring the impact of continuity on healthcare 
outcomes and costs is rising in the literature [83], albeit 
the standing aforementioned limitations. In the present 
review, all studies clearly defined the COC measures and 
used claims based administrative data to report on the 
associations between healthcare use and costs. Higher 
COC was associated with lower costs or healthcare use in 
any age group with a specific disease or within the general 
population, despite using various measures of COC and 
different settings in, but not limited to, countries (e.g., 
Korea, Taiwan, Norway, and USA) with national health-
care systems and universal coverage. Moreover, all but 
seven studies included in this review found this associa-
tion significant for all tested outcomes. Specifically, in the 
five studies investigating associations with multiple out-
comes, the partial results did not reach significance for 
distinct types of secondary outcomes [42, 63, 68, 73, 75]. 
One study investigating the causal effect of COC on costs 
found that higher COC was associated with higher non-
institutional cost, but the effect was counterbalanced by 
lower institutional care cost, resulting in lower total cost 
[43]. Finally, one Swiss study investigating associations 
between COC, hospitalizations and costs among cancer 
patients found highly mixed results, whereby the type 
of COC index used and the type of consultation highly 
influenced the results [44]. It needs to be emphasized 
that the results of the aforementioned studies diverted 
only partially from the general findings, which suggested 
overall robust associations between COC and health-
care use and costs. Thus, our review shed light on an 
emerging consensus in terms of the direction of associa-
tions between COC and outcomes that were commonly 

identified in claims-based studies on healthcare use and 
cost. These findings emphasize the need to foster COC 
and to develop continuity-improving strategies, which 
may be potentially considered for future research: gate-
keeping or managed care healthcare models, financing 
mechanisms for healthcare providers, data sharing and 
incentives for care coordination and professional collabo-
ration [12, 18, 48, 72, 84–86].

Strengths and limitations of the present study
Our study has two main strengths. First, we focused on 
claims data that are relatively easily accessible and rou-
tinely collected on a large scale by public and private 
entities in many healthcare systems. One key advantage 
of claims-based data is that in most instances the unit of 
observation is the enrolled individual and not the pro-
vider, so they are more efficient at capturing the journey 
of patients across providers, whereas provider-based 
administrative data (e.g., Hospital Episodes Statistics in 
the UK) do not allow for its own the study of continu-
ity. Second, we comprehensively presented the currently 
used COC indicators in the published literature, and shed 
light on the existing studies showing impact of COC on 
healthcare use and costs in various patients’ and country 
settings.

Nevertheless, we acknowledge two main limitations 
in our study. First, the fact that we performed a rapid 
systematic review, whereby some steps or components 
of systematic review may be simplified; in our case, it 
concerned the selection, data extraction and verifica-
tion phases, which were not performed by two review-
ers at all stages. For transparency of our approach, we 
published our protocol in PROSPERO [33]. Second, the 
fact that our study may be prone to biases and short-
comings of claims-based data studies. For instance, we 
did not have details of clinical information, diagnosis 
details, or use of over-the-counter medications that 
were not covered/collected by the insurance system, 
which makes the estimation of associations between 
COC measures and healthcare costs and use less accu-
rate. It is important to emphasize that the way the 
providers are reimbursed impacts data collection: in 
fee-for-service systems, patient-physician interac-
tions are observed whenever patients see their medi-
cal doctors, but in global budgets systems, we might 
not see these interactions, or underestimate them. 
Additionally, causality, associated time-bias and omit-
ted variables bias apply to all the evidence presented in 
this review. Most of the studies either acknowledged 
inability to correct for these issues in the limitations, 
or adjusted their design and analysis by introducing 
a lag for the measurement of COC and outcomes, or 
including time-dependent variable in COC modeling. 
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However, accounting for time-bias is not sufficient to 
make claims of causal inference, which requires dedi-
cated study design and modeling techniques. Finally, 
most of the indices were measured in the short-term 
(1-2 years), while applying a longer observation period 
could be appropriate to assess whether sustained high 
COC is associated with health outcomes, especially 
since the richness of claims data allows for measure-
ments in the long-term.

Conclusions
Despite a variety of currently used COC indicators, 
it remains difficult to find a measure that fully cap-
tures the multidimensionality of continuity. Although 
all used measures have drawbacks and challenges for 
estimating COC in chronic patients, our study on the 
association of COC with health outcomes shows that 
higher COC is associated with lower healthcare costs 
and use, which holds true for various countries with 
distinct healthcare systems. These results highlight the 
need of an effective healthcare delivery system pro-
moting COC, as it is an important factor in managing 
diseases to reach more favorable health outcomes with 
lower healthcare expenses. As COC is a multifaceted 
construct, policy makers should obtain evidence not 
only on the longitudinal COC, covered in the current 
review, but also informational (e.g., electronic health 
records promotion and effective management) and 
interpersonal COC (established patient-provider rela-
tionships). Future studies should incorporate multiple 
aspects of COC to cover a broader picture, by making 
use of patient satisfaction surveys or healthcare path-
ways information, and cover the causality issue that was 
found to be problematic in many of the reviewed stud-
ies, and apply a design allowing for causal inference.
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