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Abstract
Continuity of care is a fundamental principle and core characteristic of gen-
eral practice. High-quality continuity of care contributes to improved patient
satisfaction and reduced mortality. Accurate assessment of continuity of care
is a prerequisite for enhancing its quality. Quantitative assessment indicators
for continuity of care, by reflecting its level of quality, can guide healthcare
professionals in improving continuity of care and assist healthcare institution
administrators in refining management strategies, thereby providing optimal
services for patients. Therefore, quantitative assessment of continuity of care is
both highly necessary and crucial. However, domestic research introducing the
concepts and applications of quantitative assessment indicators for continuity
of care remains limited. This article therefore summarizes domestic and inter-
national literature, presents a categorized introduction of common quantitative
assessment indicators for continuity of care, and outlines their applications to
specific diseases and populations. Additionally, it analyzes the limitations of
existing indicators and potential directions for future improvement, aiming to
provide a theoretical basis for domestic researchers when selecting and applying
these indicators.
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Abstract

Continuity of care represents the fundamental principle and core characteristic
of general practice. High levels of continuity of care contribute to improved pa-
tient satisfaction and reduced mortality rates. Accurate assessment of continuity
of care is essential for enhancing its quality, as quantitative assessment indexes
can guide healthcare providers in improving service delivery and assist health-
care administrators in refining governance measures, thereby optimizing patient
outcomes. Despite its necessity and critical importance, domestic research on
the conceptual framework and application of quantitative assessment indexes
for continuity of care remains limited. This review synthesizes domestic and
international literature to systematically introduce common quantitative assess-
ment indexes categorized by type, summarize their applications across diseases
and populations, and analyze existing limitations and potential improvement
directions, aiming to provide a theoretical foundation for domestic researchers
in selecting and applying these indicators.

Keywords: Continuity of patient care; General practice; Quantitative evalua-
tion; Index; Review

Introduction
Continuity of care constitutes the core feature of general practice. The World
Health Organization defines it as a series of discrete healthcare services that
are consistent and coherent over time and aligned with patients’health needs
and preferences, achieved through interdisciplinary and cross-level collaboration
between general practitioners and specialists. This definition underscores the
critical role of continuity of care in meeting patient needs and achieving favor-
able clinical outcomes. Multiple studies support this conceptualization, demon-
strating that low continuity of care correlates with decreased patient compliance
and satisfaction, as well as increased rates of hospital readmission and mortality.
Consequently, improving continuity of care represents a key strategy for enhanc-
ing patient outcomes, and accurate measurement—particularly through quanti-
tative indicators—is essential. These indicators provide intuitive reflections of
continuity levels, enabling precise guidance for healthcare providers to improve
service quality and clinical outcomes, while equipping administrators with tools
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to monitor population health and refine governance strategies. Recent stud-
ies have affirmed the practical utility of quantitative indicators, yet domestic
research employing these measures remains scarce, largely due to insufficient lit-
erature introducing these indexes and their applications. This review addresses
this gap by tracing the evolution of quantitative assessment indexes for continu-
ity of care, reconstructing their practical applications in general practice, and
providing a theoretical basis for future research and clinical implementation.

1 Literature Search Methods
1.1 Data Sources

We searched PubMed Core Collection and CNKI (China National Knowledge
Infrastructure) using the subject terms “continuity of care,”“primary health
care,”and “measurement/index.”The search period extended from database
inception to April 2023.

PubMed Core Database search strategy:

#1: ((((((Continuity of Patient Care[MeSH Terms]) OR (Care Continuity, Patient[Title/Abstract])) OR (Patient Care Continuity[Title/Abstract])) OR (Care Continuity[Title/Abstract])))
#2: ((((((Primary Health Care[MeSH Terms]) OR (Health Care, Primary[Title/Abstract])) OR (Primary Healthcare[Title/Abstract])) OR (Healthcare, Primary[Title/Abstract])) OR (Primary Care[Title/Abstract])) OR (Care, Primary[Title/Abstract]))
#3: (((((((Weights and Measures[MeSH Terms]) OR (Measures[Title/Abstract] AND Weights[Title/Abstract])) OR (Weights[Title/Abstract])) OR (Measures[Title/Abstract])) OR (Measure[Title/Abstract])) OR (Scales[Title/Abstract])) OR (Quantitative Evaluation[Title/Abstract])) OR (Evaluation, Quantitative[Title/Abstract])) OR (Evaluations, Quantitative[Title/Abstract])) OR (Quantitative Evaluations[Title/Abstract])
#4: (((((Index[Title/Abstract]) OR (Indices[Title/Abstract])) OR (Indicator[Title/Abstract])) OR (Indicators[Title/Abstract])) OR (Metric[Title/Abstract])) OR (Metrics[Title/Abstract])
#5: #1 AND #2 AND #3 AND #4

CNKI search strategy:

#1: 连 续 性 照 顾 (in title/abstract/keywords) OR 连 续 性 服 务 (in title/abstract/keywords)
#2: 测 量 (in title/abstract/keywords) OR 指 标 (in title/abstract/keywords)
#3: #1 AND #2

1.2 Inclusion and Exclusion Criteria

Inclusion criteria: (1) Literature published in English or Chinese; (2) Studies
assessing continuity of care.
Exclusion criteria: Literature discussing only qualitative assessment of conti-
nuity of care.

2 Classification and Quantitative Assessment of Continuity
of Care
In 2003, Jee et al. conducted a multidisciplinary review identifying three dimen-
sions of continuity of care: relational continuity (the ongoing therapeutic rela-
tionship between patients and providers), informational continuity (the transfer
and utilization of patient medical history), and management continuity (collab-
oration among providers to ensure coordinated service delivery). Optimal out-
comes require high performance across all three dimensions, whereas deficiencies
in any dimension can produce adverse consequences. Consequently, comprehen-
sive measurement of continuity of care is crucial for improving clinical outcomes.
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Researchers have developed over 15 quantitative assessment indexes, which can
be categorized into five types based on their characteristics: density, dispersion,
sequence, duration, and subjective evaluation. All indexes range from [0,1], with
values closer to 1 indicating higher continuity of care. This review focuses on
the three most commonly used categories.

2.1 Density Indicators

Usual Provider of Care (UPC): Proposed by Smedby et al., UPC measures
the proportion of visits to the most frequently seen provider, serving as an
indicator of informational continuity. The formula is: UPC = max(n�)/N, where
N represents the patient’s total number of visits and n� represents visits to the
i-th provider. UPC can measure continuity at both individual and family levels
due to its additive property—family-level UPC is calculated by summing visits
across all family members before computation.

UPC’s primary advantage lies in its intuitive reflection of the density of patient-
provider interactions. However, it has significant limitations: UPC captures
immediate rather than longitudinal continuity patterns, cannot identify fluctu-
ations in visit frequency over time, and fails to detect provider changes.

2.2 Dispersion Indicators

2.2.1 Herfindahl-Hirschman Index (HH) Originally an economic measure
of market concentration, HH was adapted by Bice and Boxerman for continuity
of care assessment. The formula is: HH = Σ�(n�/N)2, where M represents the
total number of providers/institutions visited, N is the total number of visits,
and n� is visits to the i-th provider/institution.

Compared to UPC, HH demonstrates greater sensitivity to provider switching
behavior. Its economic origins also enable analysis of relationships between
market competition and hospitalization rates, where high HH values indicate
dominant hospitals or reduced market competition.

2.2.2 Bice-Boxerman Continuity of Care Index (COCI) COCI evolved
from HH, representing a modification of Rae and Taylor’s fragmentation in-
dex. It measures informational continuity using the formula: COCI = (Σ�n�2 -
N)/(N(N-1)), where M is the total number of providers, N is total visits, and n�
is visits to the i-th provider.

As a dispersion indicator, COCI uniquely reflects both visit dispersion and con-
centration, enabling comparison of continuity levels between patients with iden-
tical N but different M values. However, COCI is heavily influenced by N: when
a patient visits two providers equally, COCI equals 0.333 for N=4, 0.474 for
N=20, and approaches the theoretical value of 0.5 as N increases. Consequently,
COCI is unsuitable for patients with few visits.
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2.2.3 Modified Continuity Index (MCI) and Modified Modified Con-
tinuity Index (MMCI) The formulas are: MCI = 1 - M/(N + 0.1) and
MMCI = [1 - M/(N + 0.1)]/[1 - 1/(N + 0.1)], where M is the total number of
providers and N is total visits. MMCI was developed by Magill et al. to address
limitations of UPC, COCI, and MCI, though practical differences between MCI
and MMCI are minimal.

Longitudinal studies demonstrate that MCI and MMCI better reflect true conti-
nuity levels. Nicolet et al. analyzed 240,000 Swiss residents and found that after
four years, only MCI and MMCI increased compared to baseline, while UPC,
HH, and COCI decreased, suggesting these modified indexes more accurately
capture continuity improvement over time.

2.3 Sequence Indicators

Sequential Continuity Index (SECON): Developed by Steinwachs, SECON
measures informational continuity by assessing visit sequence patterns: SECON
= Σ���2 S�/(N-1), where N is total visits and S� = 1 if consecutive visits involve
the same provider, otherwise S� = 0.

SECON identifies temporal patterns in provider switching but requires sequen-
tial coding that makes computation cumbersome, limiting its use to short-term
continuity assessment. Additionally, SECON cannot distinguish between al-
ternating visits between two providers (ABABAB⋯) and progressive provider
changes (ABCDEF⋯), as both yield SECON = 0 despite the former representing
higher continuity.

3 Application Areas of Quantitative Assessment Indexes
Continuity of care is fundamental to primary healthcare and community prac-
tice. Quantitative assessment indexes are applied to all community residents
and common diseases to optimize population health management and deliver
appropriate continuity of care.

3.1 Application in Specific Diseases

Community health centers predominantly manage hypertension (20.29%), type
2 diabetes (11.98%), metabolic disorders (8.43%), episodic conditions (7.47%),
and acute upper respiratory infections (6.09%). Applying these indexes to mea-
sure continuity for these conditions optimizes community health management
and enables timely intervention against adverse outcomes.

3.1.1 Hypertension A retrospective case study found that hypertensive pa-
tients receiving care from general practitioners with higher continuity levels
achieved better blood pressure control (HR = 4.36), with control status posi-
tively correlating with continuity levels (P < 0.001). Poor blood pressure con-
trol leads to decreased quality of life, increased medical costs, and multi-organ
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damage. Ye et al. demonstrated that higher continuity significantly improved
health-related quality of life in hypertensive patients (P < 0.05), while Liang et
al. found that each 0.1-point increase in continuity indexes reduced healthcare
expenditures by 151–228 RMB (P < 0.001).

3.1.2 Type 2 Diabetes As a chronic disease requiring long-term manage-
ment, type 2 diabetes often involves treatment errors, particularly insulin misuse
due to non-adherence. Improving continuity of care enhances treatment adher-
ence, making quantitative assessment valuable for monitoring and managing
patient compliance. A cohort study of China’s family doctor system found that
diabetic patients with assigned family doctors showed significantly higher UPC,
COCI, and SECON values (increases of 0.016, 0.019, and 0.018 respectively, P
< 0.01), which improved adherence and facilitated effective community-based
diabetes management. Hansen et al. additionally found that patients with UPC
= 1 had significantly lower outpatient visit rates (OR = 0.53).

3.1.3 Other Conditions Beyond hypertension and diabetes, community-
managed conditions such as dyslipidemia, stroke, and chronic obstructive pul-
monary disease (COPD) impose substantial economic and psychological burdens
due to high incidence, mortality, and disability rates. Real-world evidence in-
dicates that dyslipidemia patients with COCI > 0.8 had lower atherosclerotic
cardiovascular disease risk (HR = 1.09). Yang et al. found that stroke patients
with MMCI between 0.86–0.99 had lower one-year mortality risk compared to
those with MMCI ≤ 0.75 (HR = 0.56). Tranmer et al. demonstrated that COPD
patients with lower COCI had higher one-month readmission rates (OR = 2.44).

3.2 Application in Specific Populations

Continuity of care represents a unique advantage of general practice, emphasiz-
ing lifelong service from birth to death. Beyond disease-specific care, it encom-
passes life-stage care including prenatal, infant/child development, and elderly
chronic disease management. As women, children, and elderly individuals con-
stitute primary service populations in community health centers, applying these
indexes enhances health management and preventive services.

3.2.1 Maternal Population Growing societal attention to maternal health
has increased research using quantitative indexes to monitor prenatal care qual-
ity, coverage, and adequacy, particularly in low- and middle-income countries.
Since most maternal complications during delivery are unpredictable, high conti-
nuity during prenatal care is essential. A specialized indicator, Place of Deliv-
ery Continuity (PDC), calculates the proportion of prenatal visits occurring
at the delivery institution. Higher PDC values (closer to 1) indicate lower prob-
ability of changing healthcare facilities during prenatal care, reflecting higher
continuity. Dery et al. found PDC yielded the lowest values among five tested
indexes (MFPC, MMCI, COCI, SECON, PDC), making it most sensitive for
identifying gaps requiring intervention.
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3.2.2 Children A retrospective study of asthmatic children found those
with UPC > 0.7 had the lowest hospitalization rates (OR = 0.87). Arthur et
al. showed that each 0.1-point increase in COCI reduced the probability of $�$1
emergency department visits by 4% (OR = 0.96) among children with medical
complexity. However, children’s visit patterns differ significantly from adults:
most pediatric visits address acute rather than chronic conditions, and infants
under one year have frequent well-child visits that limit the utility of long-term
monitoring indexes. Consequently, these indexes are primarily applied to
children older than one year. Developing pediatric-specific indicators remains
an important future direction to expand applicability and accuracy.

3.2.3 Elderly Population Continuity indexes are particularly relevant for
elderly individuals requiring long-term care. Maarsingh et al. found that Dutch
elderly with HH values of 0–0.5 had higher mortality than those with HH =
1 (HR = 1.2). Similarly, a retrospective cohort study of veterans aged $�$65
showed that UPC and MMCI < 0.5 correlated with higher hospitalization rates
(OR = 1.04). These findings underscore the importance of enhancing continuity
for elderly patients to delay disease progression, prevent unnecessary hospital-
izations, and improve quality of life.

4 Limitations and Improvement Strategies
Despite widespread application across diseases, populations, and settings, quan-
titative assessment indexes face significant challenges. First, computational
complexity poses barriers: calculations are intricate, require difficult-to-obtain
longitudinal data, and are time-consuming. Future directions include developing
simpler quantitative indexes or adopting qualitative tools such as the Primary
Care Assessment Tool (PCAT) and Quality and Costs of Primary Care (QUAL-
ICOPC) survey instruments.

Second, representational adequacy remains problematic. Single indexes cannot
comprehensively capture continuity of care, while multiple indexes sometimes
yield inconsistent results. Although continuity of care models have been devel-
oped to guide comprehensive interventions, corresponding multidimensional or
composite measurement tools remain underdeveloped. Creating integrated as-
sessment systems that calculate composite continuity scores represents a promis-
ing future direction.

These limitations restrict practical application. Pereira et al.’s systematic re-
view found that only 14 of 43 studies examining continuity-mortality relation-
ships utilized quantitative indexes. Addressing these limitations and promoting
standardized measurement tools is essential for ensuring scientific evaluation of
continuity of care.

While current indexes serve multiple domains, they share common limitations.
The central challenge is developing effective, simple, and comprehensive mea-
surement tools. International research has progressed from theoretical frame-
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works to practical applications and optimization, whereas domestic research re-
mains largely theoretical. Chinese researchers should draw upon international
advances to develop culturally appropriate, comprehensive measurement sys-
tems for practical implementation.
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