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Abstract

Background Continuity of care is crucial for improving health outcomes, yet its relationship with patient-physician ethnic
concordance remains understudied, particularly in ethnic minority populations. This study provides the first evidence of this
relationship in Tibet, a region with unique ethnic dynamics.

Methods We conducted a retrospective cohort study analyzing 3,883,031 patient visits from 2021 to 2023 across three major
Tibetan cities. Using de-identified reimbursement claims data, we categorized patient-physician interactions into four groups
based on patient-physican ethnic concordance. The Bice-Boxerman Continuity of Care (COC) index was used to quantify
care continuity.

Results Ethnic concordance between patients and physicians positively influenced care continuity (coefficient=0.0114;
95% CI1 0.0100 to 0.0128). Han patient-physician pairs demonstrated the highest continuity (COC=0.7765). Tibetan patients
experienced lower continuity overall, particularly when treated by Han physicians (COC=0.7192). However, Tibetan
patient-physician pairs showed improved continuity compared to Tibetan-Han pairs, highlighting the positive effect of eth-
nic concordance.

Conclusions This first study in Tibet reveals that while patient-physician ethnic concordance is associated with improved
care continuity, significant disparities persist for Tibetan patients. These findings emphasize the need for culturally compe-
tent healthcare policies, support for traditional medicine, improved healthcare access, and targeted interventions for minority
groups. The results have potential implications for healthcare delivery in ethnically diverse regions worldwide, as they may
help bridge gaps in care continuity, enhance health equity for ethnic minorities in demographically diverse nation.
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Introduction

Continuity of care, defined as a sustained relationship
between a patient and a specific healthcare provider or institu-
tion over time [ 1-3], is consistently associated with a range of
favorable outcomes, including reductions in mortality rates,
hospital admissions, condition-specific complications [4—6].
Consequently, the World Health Organization has highlighted
the strengthening of care continuity as a crucial element in
achieving patient-centered universal health coverage [7].
While previous research has consistently emphasized the
beneficial impact of continuity of care on healthcare out-
comes, the evidence regarding the determinants facilitating
its establishment remains fragmented [8—10]. Existing stud-
ies have primarily focused on structural and organizational
factors, including healthcare system policies, service deliv-
ery models, and accessibility [11-13], along with patient-
related characteristics such as demographics and disease
profiles [14, 15]. Increasingly, interpersonal dynamics
between patients and physicians have also been identified as
crucial to maintaining continuity of care [16]. High-quality
interpersonal interactions directly influence patient loyalty
and sustained engagement with healthcare providers [17].
Physicians who continuously accumulate comprehensive
knowledge about their patients’ backgrounds, medical his-
tories, and personal values can deliver more personalized
and effective care, forming the cornerstone of continuity
of care [18].Beyond acquired communication skills [19],
inherent sociocultural similarities or differences between
patients and providers may also substantially influence the
quality of their interactions. A few studies have examined
patient ethnicity in relation to continuity of care, reporting
that racial and ethnic minority patients tend to experience
lower continuity and more fragmented care than majority
groups in both US survey data and English general practice
records [20, 21]. This consideration is especially relevant
for examining continuity of care within ethnically diverse or
minority populations, as structural barriers to healthcare uti-
lization frequently intersect with sociocultural disparities.
In addition to a regular source of care, reports suggest that
interpersonal aspects of the patient—physician relationship
lead to additional variation in the quality of medical care
[22, 23]. One such interpersonal factor ethnic concordance
between patients and physician has increasingly attracted
scholarly attention, particularly for ethnically and culturally
diverse patient populations [22, 24, 25]. Existing studies
suggest that patient-physician ethnic concordance, defined
as the tendency for individuals sharing similar social and
cultural backgrounds [26]. This concordance may promote
continuity of care primarily through relational mechanisms,
including more effective communication, greater trust,
and improved alignment in understanding of health needs,
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behaviors, and expectations compared to interactions lacking
such sociocultural alignment [22, 27]. Moreover, additional
evidence indicates that improved continuity of care among
patients facing language barriers may help address healthcare
disparities and reduce hospital readmission rates [28]. Other
studies on language concordance and social background
alignment indicate that continuity of care could function as
a moderating or buffering factor in managing chronic condi-
tions, such as asthma and cardiovascular risk factors [29, 30].

In conclusion, although some studies suggest that eth-
nic concordance may enhance continuity of care and health
outcomes [24, 25], the magnitude and relative contribution
of concordance to continuity remain unclear, particularly
among minority populations [29]. Additionally, limitations in
research design, such as an over-reliance on cross-sectional
studies and limited sample sizes involving minority patients
and healthcare providers [24, 25, 29], further constrain the
clarity and generalizability of findings regarding the actual
impact of ethnic concordance on continuity of care.

We examine the impact of patient-physician ethnic con-
cordance on continuity of care, with a particular focus on the
Tibetan population in China. In China, ethnicity is an admin-
istratively defined category within the state’s official ethnic
classification system, which recognizes 56 ethnic groups (the
Han majority and 55 minority groups), including Tibetan. The
Tibetan population is primarily concentrated in Tibet, where
it comprises approximately 90% of residents; the remaining
population is roughly 8% Han and 2% other ethnic minority
groups. As Tibetans constitute the local majority and represent
an integral component of China’s cultural and demographic
diversity, ethnic minority status does not mechanically imply
lower social power within the local context. Nevertheless, eth-
nic differences may still shape healthcare experiences through
structural and interpersonal pathways, including linguistic
and cultural distance in clinical encounters and disparities in
health literacy [31, 32]. Recent significant investments by the
Chinese government in Tibetan regions have led to increased
interactions between Han and Tibetan populations, highlight-
ing the structural inequalities faced by ethnic minority groups
[33, 34]. In this context, the relationship between ethnic con-
cordance and continuity of care provides an opportunity to
analyze and address underlying inequities [35, 36]. This study
aims to address this gap by analyzing large-scale reimburse-
ment claims data, providing empirical evidence on the impact
of ethnic concordance on continuity of care, and to explore
how this relationship varies across different patient and pro-
vider factors. The findings offer critical insights for enhanc-
ing healthcare services for minority populations in nations
or regions characterized by demographic diversity, and con-
tribute to the development of policies that promote healthcare
equity, improve care continuity in multicultural settings glob-
ally, and ultimately achieve universal health coverage.
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Methods
Data Sources and Study Population

This study utilized de-identified reimbursement claims data from
the Urban Employee Basic Medical Insurance (UEBMI) and
Urban and Rural Residents Basic Medical Insurance (URRBMI)
programs, encompassing all beneficiaries across three major cit-
ies in the Tibet Autonomous Region, China. The dataset includes
anonymized patient demographic details, all outpatient and inpa-
tient reimbursement claims (not including data related to phar-
maceutical purchases at pharmacies), institutional identifiers,
and the names and unique identifiers of attending physicians,
spanning the period from January 2021 to December 2023.
UEBMI and URRBMI are the predominant national health
insurance schemes in China, collectively covering over 95% of
the population [37], thereby effectively encompassing nearly the
entire population of the three cities under study.

Initially, a total of 6,673,256 reimbursement claims were
identified, with each claim representing a single visit. We use
three exclusion criteria to construct our study sample (Fig. 1).
First, we excluded those who had fewer than 3 visits per year
because otherwise we cannot construct continuity of care
measures 1,338,346 claims were exclude (Tibetan 89.80%,
Han 8.33%, other 1.87%) [38, 39]. Second, we excluded
claims with missing physician information and missing
patient demographic information, to ensure we can measure
patient-physician ethnic concordance among the Han and
Tibetan ethnic groups. After applying these exclusion crite-
ria, the final analytic cohort consisted of 3,883,031 claims.

Fig. 1 Study population

Study Variables
Outcome Measures

We used the Bice-Boxerman Continuity of Care (COC)
index to quantify continuity of care within our study pop-
ulation (Supplement Table S1 for formula) [40, 41]. The
index ranges from O (indicating complete discontinuity) to 1
(representing optimal continuity). The COC index is a mea-
sure of care dispersion and density and reflects the extent to
which a patient’s medical visits during the year relate to a
distinct physician, therefore, we calculated the annual COC
index for each patient for the years 2021 to 2023 [39]. While
it is common practice to categorize measures of COC before
the analysis, we decided to keep them continuous to avoid
problems associated with the choice of arbitrary cut-points
or the categorization of variability within each group [42].
In addition, we conducted sensitivity analyses using the K
Index that measures the degree of dispersion, the Sequential
Continuity (SECON) index that measures the sequence of
care, the Usual Provider of Care (UPC) index and the Her-
findahl Index (HH) that measure visit density [6, 41, 43].
In this study, we adapted the COC index to focus on the
continuity of care at the institutional level rather than the
physician level, a decision driven by the unique character-
istics of healthcare delivery in China. China’s family physi-
cian system and tiered medical treatment structure remain
underdeveloped [44, 45]. As a result, Chinese patients
have significant flexibility in selecting healthcare provid-
ers, often prioritizing the reputation and service quality of

6,673,256 outpatient and inpatient visits from
Januray 2021 to December 2023

1,338,346 Excluded
Fewer than 3 visits per year

5,334,910 Included for continuity-
of-care calculation

1,451,879 Excluded
1,394,556 Missing physician
56,597 Other ethnicity
726 Missing sex

3,883,031 Final analytic sample
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institutions over individual physicians [46]. Unlike in some
western countries where the General Practitioner serve as
the first contact system, Chinese patients typically do not
establish long-term, fixed relationships with individual phy-
sicians [47-49]. Furthermore, China’s current healthcare
model emphasizes multidisciplinary collaboration, enabling
institutions to offer a broader spectrum of medical services
that individual physicians may not be able to provide com-
prehensively [50, 51]. In this context, continuity of care
extends beyond the responsibility of a single physician to
encompass a team of healthcare professionals [52]. Conse-
quently, measuring continuity at the institutional level can
reflects the patient’s healthcare experience more accurately
within this system.

Independent Variable

The primary independent variables in this study were patient
ethnicity, physician ethnicity, and their interaction. Patient
ethnicity was directly identified from personal information
contained within the reimbursement claims data. Physician
ethnicity was determined based on physician names, utiliz-
ing the methodology referenced by Sun et al. [53]. Names
classified as Tibetan were coded as Tibetan, whereas all
remaining names were coded as Han. Based on these clas-
sifications, the independent variables were categorized into
four groups: Han physicians-patients pairs, Tibetan physi-
cians-Han patients pairs, Han physicians-Tibetan patients
pairs, and Tibetan physicians-patients pairs. Because the
Han population constitutes the nationally majority (non-
minority) ethnic group in China, Han physician—patient
pairs were selected as the reference category.

Covariates

The covariates included patient age, sex, type of visit type
(outpatient/inpatient), civil servant status, insurance type
(UEBMI/URRBMI), total medical fees, number of vis-
its, hospital level, household registration type, number of
diseases, location of care, and hospital location. All this
information is at patient or patient-visit level, not at the
physician level. Civil servants may be eligible for addi-
tional medical subsidies and other supplementary benefits
beyond basic insurance in China’s multi-tier medical secu-
rity system [54], which can reduce financial barriers and
shape healthcare utilization patterns and provider choice.
Hospital level in China follows a tiered system, consisting
of primary, secondary, and tertiary hospitals, each serv-
ing distinct roles. Primary hospitals are community-based
healthcare centers or township hospitals. Secondary hos-
pitals are district or county-level facilities, while tertiary
hospitals, located in larger cities, provide specialized care
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for complex conditions. The number of diseases diagnosed
can partially reflect health status [55, 56]. Location of care
refers to whether a patient seeks cross-regional care, classi-
fied into three categories: Local Care, Intra-Province Care,
and Cross-Province Care. These categories indicate whether
the hospital a patient was admitted to is within the same
region where the patient enrolled in health insurance (nor-
mally at the city level), within the same province but outside
the local area, or outside the insured province.

Statistical Analyses

All statistical analyses were performed using R, version
4.4.2 (R Foundation for Statistical Computing). We esti-
mated an ordinary least squares (OLS) with fixed-effects
model to examine the relationship between the continuity
of care outcome and both patient ethnicity and physician
ethnicity as well as their interaction. The models included
patient covariates as mentioned above, and patient, year,
and hospital fixed effects. The model specification is:

COC;; = B¢+ B {EthP; + 8 ,EthD; ; + § 5 (EthP; x EthD; ;)

+ X0 faity Hok e (D
! . .
Where X ij,¢ 18 a vector of covariates. The terms « 4, v,

and Jj denote patient, year, and hospital fixed effects,
respectively, and ¢ ; ; ; is the error term. We calculated 95%
CIs for all estimated coefficients and considered 2-sided
P<0.05 as statistically significant.

In addition, we conducted subgroup analyses, stratifying
by the demographic and institutional factors (patient age,
age, sex, visit type, civil servant status, insurance type, total
medical fees, number of visits, household registration, num-
ber of diseases, hospital location, location of care and hos-
pital level) to investigate heterogeneous effects.

Sensitivity Analyses

We conducted sensitivity analyses from five perspectives:
alternative outcome measures, alternative independent vari-
ables, alternative sample specifications, alternative model
specifications, and a lagged model.

First, to assess the robustness of our findings, we con-
ducted supplementary analyses using physician-level
continuity measures. To address potential measurement
bias, we also replaced our primary COC indicator with
other commonly used indices (e.g., HH, UPC, SECON,
and K index) and tested binary and categorical logistic
models with varying COC cutoffs [57, 58]. Next, we
modified independent variables by applying methods
such as LASSO-based variable selection, excluding fixed
effects, and log-transforming skewed variables (e.g.,
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medical fees). For sample specifications, we additionally
adopted an unconditional estimation strategy by retaining
patients with fewer than three annual visits and assigning
their continuity-of-care index (COC) a value of 0 before
re-estimating the regression models. We also considered
alternative categorizations of ethnic groups, performed
PSM, and restricted analyses to data from 2022 to 2023
to minimize possible inaccuracies in the initial year. We
also examined different model structures by using Tobit
regression, quantile regression, and models with clus-
tered standard errors to account for potential censoring,
distributional heterogeneity, and within-group correla-
tion. Lastly, to explore possible temporal relationships,
we estimated a lagged model linking predictors at time
t — 1 to outcomes at time t. Unless indicated otherwise,
all sensitivity models included the same covariates and
maintained fixed effects for year, patient, and institution.
Statistical significance was determined with 2-sided tests
at a threshold of P < 0.05. All analyses were performed
using R (version 4.4.2).

Results
Cohort Characteristics

Descriptive data on the study cohort are presented in
Table 1 and Supplement Table S2. Among 3,883,031 visits,
42.3% (n=642,925) were with Han physicians and 57.7%
(n=2,240,106) with Tibetan physicians. In terms of patient eth-
nicity, 14.6% (n=567,216) of the visits involved Han patients,
while 85.4% (n=3,315,815) involved Tibetan patients. When
examining the four patient-physician ethnicity groups, Tibetan
patient-physician pairs constituted the largest subgroup with
2,139,436 (55.10%) visits. In terms of continuity, the mean
COC index across all visits was 0.60 (SD=0.30). The Tibetan
patient-physician pairs exhibited the highest continuity, with a
mean COC index of 0.64 (SD=0.30).

Main Results from Fixed-Effects Model Analysis and
Disparities in Different Patient-Physician Ethnicity
Groups

Table 2 and Supplement Table S3 in the present estimates
derived from the fixed-effects model. The regression
analysis reveals that the coefficient for Tibetan physician
is -0.0090 (95% CI, -0.0104 to -0.0077; P<0.001), sug-
gesting that, for Han patients, continuity of care provided
by Tibetan physicians is slightly lower than that provided
by Han physicians. The coefficient for Tibetan patient is
-0.0573 (95% CI, -0.0600 to -0.0545; P<0.001), indicating
that continuity of care for Tibetan patients is significantly

lower compared to Han patients. A particularly noteworthy
finding is the coefficient for the interaction term between
physician and patient ethnicity, which is 0.0114 (95% CI,
0.0100 to 0.0128; P<0.001). This suggests that when both
the physician and the patient are Tibetan, continuity of care
improves slightly, highlighting a positive effect of ethnic
concordance on continuity of care.

To further examine the effect of different patient-phy-
sician ethnicity groups on the continuity of care, we con-
ducted a comparative analysis and ranking of the effect sizes
for the four groups. Accordingly, for the reference group
(Han physician-patient pairs, EthP=0, EthD=0) ,the COC
is 0.7765 (the intercept reported in Supplement Table S3).
For Tibetan-Han pairs (EthP=1, EthD=0), the predicted
COC decreases to 0.7675 (0.7765—0.0090 x 1 —0.0573 x0
+0.0114 x0). In contrast, for Han-Tibetan pairs (EthP=0,
EthD=1), the COC further drops to 0.7192 (0.7765—0.009
0x0-0.0573x14+0.0114 x0). Finally, for a Tibetan physi-
cian—patient pairs, the COC is 0.7216 (0.7765—0.0090 x 1
—0.0573x1+0.0114x1).

Heterogeneity in in Different Patient-Physician
Ethnicity Groups

Our subgroup analyses revealed that patient-physician
ethnic concordance significantly enhanced continuity of
care across most subgroups, although the strength and
significance of this relationship varied depending on spe-
cific demographic and institutional factors (online Sup-
plement Table S4-12). Specifically, ethnic concordance
significantly improved continuity of care for both pediatric
patients (0.0090; P<0.001) and adults (coefficient: 0.0101;
P<0.001). However, this effect was not statistically signifi-
cant among elderly patients (coefficient: —0.0074; P>0.05),
and for both pediatric (coefficient: —0.0058; P<0.1)and
elderly Han patients (coefficient: 0.0077; P<0.1), continuity
was similar between Tibetan and Han physicians. In terms
of hospital location, the beneficial effect of concordance
was pronounced in urban hospitals (coefficient: 0.0111;
P<0.001) but was not significant in rural hospitals (coef-
ficient: 0.0126; P<0.1). Furthermore, the location of care
influenced outcomes, with ethnic concordance improving
continuity of care for patients receiving treatment locally
(coefficient: 0.0068; P<0.001) and those seeking care
within the same province (coefficient: 0.0072; P<0.001).
Conversely, no significant effect was observed for patients
traveling across provinces (coefficient: 0.0136; P>0.05).

Results from Sensitivity Analyses

The sensitivity analysis confirmed the robustness of our
main findings, with consistent results across different
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Table 1 Demographic characteristics and continuity of care

Characteristic No. (%) of visits
Overall Han physician- Tibetan physician-  Han physician- Tibetan physi-
(n=3,883,031) Han patient Han patient Tibetan Patient cian- Tibetan
(n=466,5406) (n=100,670) (n=1,176,379) patient
(n=2,139,436)
cocC
Mean (SD) 0.60 (0.30) 0.55(0.29) 0.58 (0.30) 0.54 (0.30) 0.64 (0.30)
Median (IQR) 0.52 (0.33-1.00) 0.49 (0.33-1.00) 0.50 (0.33-1.00) 0.47 (0.31-1.00) 0.60 (0.37-1.00)
Gender (ref: Female)
Male 1,706,955 (44.0) 255,504 (54.8) 54,388 (54.0) 494,384 (42.0) 902,679 (42.2)
Age
Mean (SD) 44.6 (17.8) 41.6 (12.6) 35.6 (12.5) 445 (17.7) 45.7 (18.8)
Median (IQR) 44 (32-58) 41 (32-51) 33 (2842) 43 (32-58) 46 (32-60)
Visit type(ref: Inpatient)
Outpatient 3,679,636 (94.8) 453,771 (97.3) 99,210 (98.5) 1,079,343 (91.8) 2,047,312 (95.7)

Civil servant status
Civil servant
Insurance type(ref: UEBMI)
URRBMI
Total medical fees, ¥
Mean (SD)
Median (IQR)

Number of visits
Mean (SD)
Median (IQR)
Hospital level(ref: Tertiary)
Secondary
Primary or below

Household registration type(ref:

Rural)
Urban
Number of diseases
Mean (SD)
Median (IQR)
Location of care
(ref: Local care)
Cross-province care
Intra-province care
Hospital location(ref: Rural)
Urban

815,141 (21.0)
1,909,577 (49.2)

812.7 (9201.9)
126 (43.0-362.0)

11.84 (12.5)
8 (5-14)

863,900 (22.2)
1,293,526 (33.3)

1,886,424 (48.6)
3.6 (2.9)
3(2-5)

331,722 (8.5)

1,782,791 (45.9)

3,331,639 (85.8)

233,956 (50.1)
15,552 (3.3)

602.4 (3326.3)
158.6 (54.5-390.0)

17.5 (17.4)
12 (6-22)

49,025 (10.5)
137,410 (29.5)

441,884 (94.7)
5.5(4.2)
4(3-7)
258,780 (55.5)

111,173 (23.8)

462,044 (99.0)

38,701 (38.4)
5,310 (5.3)

405.3 (2225.9)
127.9 (45.0-353.3

11.2 (11.6)
8 (5-13)

22,340 (22.2)
19,978 (19.8)

84,927 (84.4)
3.5(2.7)
3(2-4)

838 (0.8)

51,762 (51.4)

95,946 (95.3)

288,854 (24.6)
471,847 (40.1)

1,401.7 (10,641.1)
216.4 (81.9-601.6)

11.9 (12.5)
8 (5-14)

143,340 (12.2)
447911 (38.1)

660,854 (56.2)
3.7(2.8)
3(2-5)
71,806 (6.1)

754,708 (64.2)

1,123,398 (95.5)

253,630 (11.9)
1,416,868 (66.2)
554.0 (9,407.5)
88.00
(31.2-256.8)

10.6 (10.8)
8 (5-13)

649,195 (30.3)
688,227 (32.2)

698,759 (32.7)
3.1(2.5)

2 (1-4)

298 (<0.1)

865,148 (40.4)

1,650,251 (77.1)

SD, Standard Deviation; /QR, Interquartile Range. Notes: except for physician ethnicity, all other information is at patient or patient-visit level,

not at the physician level

outcome measures, variables, and model specifications
(Table 3, Supplement Table S14 and Fig. S3). In particu-
lar, when we re-estimated the models using a dichotomized
continuity outcome (COC>0.5), Tibetan physician—patient
pairs showed higher continuity, with the odds of achiev-
ing a COC greater than 0.5 increasing by a factor of 1.15
(OR=1.15). Across specifications, the negative association
between Tibetan ethnicity and continuity of care, and the
positive interaction effect of patient-physician ethnic con-
cordance, remained stable across various adjustments.
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Discussion
Main Findings

Using large-scale reimbursement claims data from ethnic
minority regions, we provide novel empirical evidence
on the impact of patient-physician ethnic concordance on
continuity of care. Given that we observed substantial vari-
ability in COC across patients, patient—physician ethnic
concordance may have a greater influence on continuity of
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Table 2 Coefficients from adjusted fixed-effects models : overall and subgroup analyses

Model

Coefficient (95% CI)

Physician ethnicity
(Tibetan vs. Han)

Patient ethnicity
(Tibetan vs. Han)

Interaction

Overall

Sex
Male
Female

Age
<18
18<Age<65
>65

Visit type
Outpatient
Inpatient

Civil servant status
Non—civil servant
Civil servant

Insurance type
UEBMI
URRBMI

Hospital level
Tertiary
Secondary
Primary or below

Household registration

Urban
Rural

Hospital location
Urban
Rural

Location of care
Local care
Intra-province care
Cross-province care

sk

~0.0090 (~0.0104 to —0.0077)
—0.0091 (-0.0110 to —0.0071)"""
—0.0086 (—0.0106 to —0.0067)""
—0.0058 (~0.0118 to 0.0002)
—0.0074 (~0.0089 to —0.0060)
0.0077 (-0.0011 to 0.0166)

sk

sk

—0.0093 (-0.0107 to —0.0079)
—0.0300 (-0.0431 to —0.0169)

sk

sk

~0.0088 (~0.0105 to —0.0070)
—0.0034 (—0.0057 to —0.0011)™

—0.0062 (—0.0077 to —0.0047)"**
~0.0100 (—0.0165 to —0.0035)™"

—0.0054 (=0.0072 to —0.0036)""
~0.0077 (-0.0117 to —0.0037)
~0.0148 (~0.0180 to —0.0117)

sokox

ok

sk

~0.0080 (~0.0119 to —0.0045)
—0.0082 (—0.0097 to —0.0069)"*"
—0.0083 (—0.0097 to —0.0069)""
—0.0187 (-0.0355 to —0.0019)"
—0.0069 (—0.0091 to —0.0047)"""
—0.0038 (=0.0059 to —0.0018)
0.0035 (~0.0043 t0 0.0112)

sk

ek

—0.0573 (~0.0600 to —0.0545)
—0.0621 (—0.0660 to —0.0581)"""
—0.0524 (—0.0564 to —0.0485)"""
—0.0218 (—0.0359 to —0.0077)""

—0.0634 (—0.0663 to —0.0605)""
—0.0920 (-0.1078 to —0.0761)

sekox

sk

—0.0579 (-0.0607 to —0.0551)
—0.0888 (-0.0964 to —0.0812)

sk

sk

—0.0512 (-0.0547 to —0.0477)
—0.0780 (-0.0822 to —0.0738)

sokox

sk

—0.0753 (-0.0781 to —0.0724)
—0.0474 (-0.0579 to —0.0370)

sk

sekok

—0.0740 (-0.0772 to —0.0709)
—0.0256 (-0.0316 to —0.0196)
—0.0523 (-0.0561 to —0.0484)

sokox

ok

sk

—0.0708 (-0.0737 to —0.0678)
—0.0237 (-0.0324 to —0.0149)

sk

sokox

~0.0644 (~0.0672 to —0.0616)
—0.0118 (—0.0314 to 0.0078)

—0.0398 (—0.0440 to —0.0356)"""
—0.0468 (~0.0503 to —0.0432)
—0.1340 (~0.1395 to —0.1285)

sekok

sokox

seokok

0.0114 (0.0100 to 0.0128)

0.0116 (0.0097 to 0.0136)"™"
0.0108 (0.0088 to 0.0128)™"

0.0090 (0.0029 to 0.0152)""
0.0101 (0.0086 to 0.0115)"™*
—0.0074 (<0.0163 to 0.0015)
0.0114 (0.0099 to 0.0128)"""
0.0387 (0.0255 to 0.0519)

sekok

sk

0.0106 (0.0088 to 0.0124)
0.0068 (0.0044 to 0.0091)

sokox

sk

0.0088 (0.0072 to 0.0103)
0.0111 (0.0046 to 0.0177)"*
0.0102 (0.0083 to 0.0120)™"
0.0086 (0.0045 to 0.0127)
0.0083 (0.0051 t0 0.0115)

sokox

ook

seokok

0.0112 (0.0096 to 0.0128)
0.0095 (0.0057 to 0.0132)™"
0.0111 (0.0097 to 0.0126)"""
0.0126 (~0.0042 to 0.0295)

0.0068 (0.0045 to 0.0091)™"
0.0072 (0.0051 to 0.0093)
0.0136 (—0.0048 to 0.0320)

sk

CI, Confidence interval. *means p values <0.05. **means p values <0.005. ***means p values <0.001. Notes: This table presents the overall
regression results and subgroup analyses. All coefficients were derived from fixed-effects models with patient, year, and institution as fixed
effects, controlling for sex, age, visit type, civil servant status, insurance type, total medical fees, number of visits, hospital level, household
registration type, number of diseases, location of care, and hospital location

care in regions where multiple ethnic groups live in close
proximity.

Comparison with Previous Findings

Compared to prior research, our findings support studies
conducted in multicultural countries such as the United
States, where ethnic concordance has been shown to
improve patient satisfaction and health outcomes [23, 59,
60]. Our study goes a step further by exploring the impact
of ethnic concordance on care continuity, which may serve
as an intermediary pathway between ethnic concordance
and health outcomes. This association is consistent with
evidence that improved communication, reduced misun-
derstandings, and increased trust between patients and

physicians, all of which contribute to greater patient compli-
ance and, ultimately, enhanced continuity of care [61-63].
This positive effect remains consistent even when different
methods of measuring continuity are used in sensitivity
analyses.

We found that among the four patient-physician ethnic-
ity groups, the highest continuity is Han physician-patient
pairs. Although Tibetan physician—patient pairs showed
the highest unadjusted continuity, this advantage attenu-
ated after adjustment for utilization intensity, disease bur-
den, and access-related factors, with Tibetan concordant
pairs exhibiting lower continuity than Han—Han pairs.
This pattern is consistent with the possibility that structural
constraints in service organization and access, beyond inter-
personal concordance, contribute to lower continuity among

@ Springer
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Table 3 Results from sensitivity analyses

Model

Coefficient (95% CI)

Physician ethnicity
(Tibetan vs. Han)

Patient ethnicity
(Tibetan vs. Han)

Interaction

Alternative outcome measures
COC (Doctor-level)
Logistic COC (Cutoff=0.5)*
Logistic COC (Median=0.52)*
Logistic COC (Mean=0.60)*
HH
UPC
SECON
K index
Alternative independent variables
Lasso variable selection®
No fixed effects®
Log transformation?
Alternative samples
Unconditional estimation
Expanded ethnic groups®
PSM sample’
2022-2023 only
Alternative model specifications
Tobit regression®
Quantile regression
Clustered standard errors"
Causal inference specification
Lagged model

sk

-0.0042 (-0.0058 to -0.0026)
0.6658 (0.6524 t0 0.6795)"""
0.6599 (0.6466 to 0.6735)"""
0.6630 (0.6495 to 0.6768)"*"
-0.0082 (-0.0093 to -0.0070)
-0.0070 (-0.0080 to -0.0060)
-0.0056 (-0.0067 to -0.0044)
-0.0038 (-0.0048 to -0.0028)

ek
sk
sekok

sokox

Hokok

-0.0103 (-0.0118 to -0.0089)
-0.0455 (-0.0475 to -0.0435)
-0.0056 (-0.0067 to -0.0044)

ek

sk

-0.0070 (-0.0088 to -0.0052)"

-0.0038 (-0.0048 to -0.0028)"*
-0.0081 (-0.0092 to -0.0069)
-0.0070 (-0.0080 to -0.0060)

sk

sk

sokox

-0.0589 (-0.0614 to -0.0561)
-0.0552 (-0.0593 to -0.0511)"""
-0.0454 (-0.0503 to -0.0405)"""

sk

-0.0564(-0.0613 to -0.0515)

ke

-0.0204 (-0.0212 to -0.0196)
0.8188 (0.8164 to 0.8213)"""
0.8201 (0.8177 to 0.8226)
0.8152 (0.8127 to 0.8177)
-0.0520 (-0.0542 to -0.0498)
-0.0441 (-0.0461 to -0.0421)
-0.0455 (-0.0479 to -0.0431)
-0.0315 (-0.0335 to -0.0295)""

Hokok
ok k.

koK
ook

ok

Hokok

-0.0612 (-0.0639 to -0.0585)
-0.0975 (-0.0987 to -0.0964)
-0.0455 (-0.0478 t0 -0.0431)

Hokeok

ke

-0.0231(-0.0260 to -0.0202)¢

-0.0315 (-0.0335 to -0.0295)"*
-0.0519 (-0.0541 to -0.0497)
-0.0441 (-0.0461 to -0.0421)

Hokok

ke

sk

-0.1240 (-0.1256 to -0.1224)
-0.1054 (-0.1066 to -0.1042)"""
-0.0975 (-0.1012 to -0.0938)"™"

ke

-0.0271 (-0.0279 to -0.0263)

sk

0.0020 (0.0016 to 0.0024)
1.1503 (1.1442 to 1.1564)
1.1545 (1.1484 to 1.1607)
1.1495 (1.1433 to 1.1557)
0.0097 (0.0085 to 0.0109)
0.0083 (0.0073 to 0.0093)
0.0087 (0.0075 to 0.0099)
0.0063 (0.0053 to 0.0073)

ok
ook
ok
Hokok
ok
ok

sokox

Hokok

0.0128 (1.0114 to 0.0142)
0.0688 (0.0667 to 0.0709)
0.0087 (0.0075 to 0.0099)

ek

sk

0.0114 (0.0096 to 0.0132)¢

0.0063 (0.0053 to 0.0073)"*"
0.0097 (0.0085 to 0.0109)
0.0083 (0.0073 to 0.0093)

sk

sk

sokox

0.0887 (0.0858 to 0.0916)
0.0903 (0.0876 to 0.0930)
0.0688 (0.0637 to 0.0739)

ok

sk

sk

0.0071 (0.0057 to 0.0085)

CI, Confidence interval." means p values <0.05. “‘means p values <0.005. “““means p values <0.001. Notes: This table presents the overall regres-
sion results and subgroup analyses. All coefficients were derived from fixed-effects models with patient,year, and institution as fixed effects,
controlling for sex, age, visit type, civil servant status, insurance type, total medical fees, number of visits, hospital level, household registration

type, number of diseases, location of care, and hospital location
20OR (95%CI)

"Using LASSO regression via the glmnet package (with the 'lambda.min' parameter), the "Location of care" variable was excluded and the

model was re-estimated
“Using ordinary least squares analysis
4Total medical fees were log-transformed for analysis

¢Other ethnic groups were treated as Han culture for analysis

fPSM was conducted using the Matchlt package with nearest neighbor matching (caliper = 0.2)

£Tobit regression with censoring from 0 to 1

"Clustered standard errors by patient ID

Tibetan patients. Interestingly, continuity declines slightly
when Tibetan physicians treat Han patients, and the low-
est continuity is observed in Han physician—Tibetan patient
pairs. This pattern may partly reflect Tibetan patients’ pref-
erence for traditional medicine, while also underscoring
the challenges that substantial cultural and linguistic dif-
ferences can pose for sustaining continuity of care. One
plausible explanation is that Tibetan physicians may, on
average, have higher educational attainment and greater
proficiency in Mandarin, which can reduce communication
barriers and mitigate the potential adverse effects of ethnic
discordance. By contrast, Han physicians often do not speak
Tibetan, and the cultural distance and language barriers

@ Springer

between Han physicians and Tibetan patients may therefore
be more pronounced [64]. However, with the growing prev-
alence of Mandarin, Tibetan physicians may find it easier to
acquire Mandarin proficiency, whereas Han physicians may
face greater difficulty in learning Tibetan. This asymmetry
underscores the importance of strengthening physicians’
cultural competence, not only to enhance basic commu-
nication ability, but also to attend to cultural nuances that
can help mitigate communication barriers associated with
ethnic discordance and improve physicians’ capacity to
engage effectively with patients from diverse ethnic back-
grounds [65—-67]. Additionally, socio-economic differences,
geographic distances, and the medical system’s inadequate
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attention to the special needs of minority populations (such
as the demand for traditional medicine) might also exacerbate
this decline in continuity [68, 69]. These findings echo similar
challenges faced by many nations characterized by rich cul-
tural diversity. According to surveys, 80% of the population in
many Asian and African countries use traditional medicine for
primary healthcare [70]. The continuity of care under systems
where traditional medicine coexists with modern healthcare
warrants further investigation.

The positive effect of patient-physician ethnic concordance
on continuity of care was consistently observed across various
subgroups, suggesting that cultural understanding and shared
language can transcend demographic and institutional factors
such as sex, age, insurance type, and hospital level, highlight-
ing the generalizability of these findings. However, in certain
subgroups, the positive effect of ethnic concordance on conti-
nuity was not significant, a pattern also seen in previous stud-
ies [25, 71], where the influence of ethnic concordance varies
depending on context. In this study, ethnic concordance did not
significantly impact continuity in subgroups such as pediatric
and elderly Han patients, patients in urban hospitals, and those
seeking care across provinces. This may be due to the unique
healthcare needs of children and elderly patients. For children,
acute care visits often prevent the development of long-term
patient-physician relationships, particularly given the under-
developed family physician system in China [72]. For elderly
patients, continuity is more likely to be based on long-stand-
ing familiarity and trust, rather than ethnic concordance, as
they typically require extensive chronic disease management
[73]. Additionally, rural hospitals often face challenges such
as limited medical resources and access to specialized care
[74], which can diminish the influence of ethnic concordance
on continuity. For patients traveling across provinces, seeking
care outside their local area is often associated with the pursuit
of higher-level medical services, and due to the high costs and
infrequency of such visits, ethnic concordance does not sig-
nificantly impact continuity in these cases [75, 76].

Despite the benefits of ethnic concordance, Tibetan
patients experience consistently lower continuity of care
compared to Han patients, highlighting ongoing healthcare
inequities in ethnic minority regions [77]. Additionally, the
insufficient integration of traditional Tibetan medicine into
the healthcare system leads to fragmented care [78]. Over
the past 30 years of the Chinese healthcare system’s paired
assistance program [79], the increased presence of Han phy-
sicians in Tibet has strengthened the physician workforce
and improved service quality. However, it has also created
challenges in understanding Tibetan cultural practices and
language [80], resulting in suboptimal patient interactions,
lower treatment adherence and care continuity. Addressing
these disparities requires an integrated approach. Specifi-
cally, traditional Tibetan medicine should be incorporated into

national health systems. In addition, Han physicians need to
receive enhanced cultural competence training that empha-
sizes cultural awareness, an in-depth understanding of cultural
differences, effective communication, and genuine engage-
ment with Tibetan practices [68, 81]. Finally, improving
access to and the quality of care in ethnic minority regions is
essential to ensure equitable care coverage for all populations.

Strengths and Limitations

In summary, this study has several key strengths. First, by
using large-scale, longitudinal reimbursement claims data,
it overcomes the biases associated with cross-sectional sur-
vey data, such as recall bias, and better establishes causality
[82]. Second, it fills a significant gap in the literature by
providing first evidence on patient-physician ethnic concor-
dance in the context of China’s multicultural environment
[83, 84]. Third, the comprehensive use of reimbursement
claims data allows for a more accurate reflection of every
patient visit across the entire population, enhancing the reli-
ability of the findings compared to studies based solely on
institutional data [25].

Despite offering valuable insights, this study has several
limitations. First, the determination of physician ethnicity
was based on their names, which may lead to misclassifi-
cation, particularly with common names shared across eth-
nic groups. For example, ethnic diversity within physicians
identified as Han may have been overlooked, as some may
belong to other ethnicities but do not have names that reflect
their ethnic background. However, this issue is unlikely to
impact the overall findings, as it would only result in higher
predicted values for the Han physician-patient pairs, and
the proportion of other ethnic minorities in Tibet is mini-
mal, constituting only 2% of the population. Second, our
data is limited to three major cities and does not encompass
all Tibetan-concentrated areas. Nevertheless, the three cit-
ies included in the study hold significant positions in terms
of population distribution, economic development, cultural
heritage, and religious influence within Tibet, and thus pro-
vide a reasonable level of representativeness. Finally, since
claims data primarily provides patient-level demographic
characteristics, there is a lack of detailed physician-level
information in this study, and data from patients not using
insurance was not included.

Conclusions

This study highlights the important role of ethnic con-
cordance between patients and physicians in improving
continuity of care, particularly for ethnic minority popula-
tions in multicultural contexts. While ethnic concordance
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significantly enhances continuity, the benefits are not evenly
distributed across all subgroups, with Tibetan patients expe-
riencing systemic healthcare challenges that result in lower
continuity compared to Han patients. Despite improvements
in care quality through ethnic concordance, broader struc-
tural factors such as insufficient integration of traditional
medicine, geographic isolation, and cultural barriers persist
and contribute to ongoing disparities. This research under-
scores the need for targeted interventions, including better
cultural competence training for healthcare providers and
more inclusive healthcare policies for traditional medicine, to
bridge the gaps in care continuity and enhance health equity
for ethnic minorities in demographically diverse nations.
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