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Background: Language concordance between Latinx patients and their clinicians has been shown to
affect health outcomes. In addition, there is evidence that consistent continuity of care (COC) can
improve health care outcomes. The relationship between language concordance and COC and their
association with health equity in chronic disease is less clear. Our aim was to study the moderating
effect of clinician and patient language concordance on the association between COC and asthma care
quality in Latinx children.

Methods: We utilized an electronic health record dataset from a multistate network of community
health centers to compare influenza vaccinations and inhaled steroid prescriptions, by ethnicity and
language concordance groups overall and stratified by COC.

Results: We analyzed electronic health records for children with asthma (n = 38,442) age 3 to 17 years
with ≥2 office visits between 2005 to 2017. Overall, 64% of children had low COC (defined as COC< 0.5)
while 21% had high COC (defined as >0.75). All Latinx children had higher rates and odds of receiving
influenza vaccination compared with non-Hispanic White children. In addition, Spanish-preferring Latinx
children had higher rates and odds of being prescribed inhaled steroids while English-preferring Latinx
children had lower odds (OR=0.85 95%CI=0.73,0.98) compared with non-Hispanic White children.

Conclusion: Overall, Latinx children regardless of COC category or language concordance were more
likely to receive the influenza vaccine. English-preferring Latinx children with persistent asthma received fewer
inhaled steroid prescriptions compared with non-Hispanic White children. Panel chart review and seeing a
practice partner might be one way to combat these inequities. ( J Am Board Fam Med 2023;00:000–000.)
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Introduction
Language concordance in clinical visits (defined as
a patient having an appointment their assigned

primary care clinician who was highly proficient in
the patient’s preferred language, eg, the same lan-
guage spoken between patients and their clinicians),
has been shown to improve patient-clinician com-
munication and access to care1. This is important
for children of Spanish-speaking parents who are
known to have lower levels of communication with
their clinician and lower levels of access to care
compared with non-Hispanic White children with
English-speaking parents.2 Language barriers also
may contribute to poorer asthma management and
knowledge among Latinx children.3 Latinx have
more asthma exacerbations than non-Hispanic
White patients, and Latinx are twice as likely to
visit the emergency department for asthma as com-
pared with non-Hispanic Whites.4–6 Asthma is a
disease amenable to primary care intervention and
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management because much asthma care is adminis-
tered in the primary care setting7, but there is still
uncertainty concerning all the care factors that may
influence this management.

Continuity of care (COC) is a foundational
element of primary care and has demonstrated
associations with a range of patient outcomes.
Among adults, those with higher continuity have
lower health care costs, fewer hospitalizations and
emergency department visits, and greater patient sat-
isfaction.6,8–10 Among adolescents, higher continuity
was found to be associated with decreased hospitali-
zation and emergency department visits,11 and chil-
dren with a more consistent health care team in
infancy have higher care quality and lower costs in
early childhood than children with lower continu-
ity.12 The same study found an association between
children with low continuity and risk of developing
asthma.5

Still unknown is the relationship of language
concordance and COC with health equity in Latinx
patients, especially among chronic disease-specific
utilization measures in primary care. This knowl-
edge void prevents health systems from optimally
deploying and training their workforce to most
effectively care for children with asthma or any
chronic disease.

To address this specific gap, we seek to better
understand the association between patient-cli-
nician language concordance and COC with 2
important asthma care guidelines-receipt of
influenza immunization and inhaled corticoste-
roid prescriptions. We hypothesized that when
stratifying by differing levels of continuity, patient
and clinician language concordance would be asso-
ciated with increased odds of influenza vaccination
in Latinx children with asthma and language dis-
cordance would be associated with lower odds of
inhaled steroid prescription in Latinx children with
persistent asthma. Understanding such complex
multi-level relationships and interactions between
predictors of health outcomes in Latinx children
with asthma will allow us to better consider strat-
egies and interventions that will improve the health
of these children.

Methods
Data Source

We analyzed data from the Accelerating Data
Value across a National Community Health Center

(ADVANCE) Network, a Patient Centered
Research Outcomes Network Clinical Research
Network.13 It contains electronic health record
(EHR) data from a network of community health
centers (CHCs) in the United States; our dataset
included data from 475 CHCs in 15 states.

Study Population

Our study population consisted of children 3 to
17 years old with ≥2 face-to-face primary care am-
bulatory visits to a study clinic from 1/1/2005-12/
31/2017. All were either Non-Hispanic White or
Latinx children with an asthma diagnosis in the
EHR. Asthma diagnoses included an International
Classification of Disease (ICD)-9 code of 493* or
ICD-10 code of J45* as an encounter or problem
list diagnosis during the study period. We con-
ducted a secondary analysis that included only with
children with persistent asthma and a minimum of
1 year in the study. Patients with cystic fibrosis
were excluded from the study.

Dependent Variables

For the analysis using the full study population of
children with asthma, the dependent variables were
(1) a binary variable denoting if the child received
an influenza vaccine ever in the study period, and
(2) yearly rates of influenza vaccine.14,15 For the
analysis of children with persistent asthma, our de-
pendent variables were (1) a binary indicator denot-
ing whether or not the child ever had an inhaled
steroid prescription ordered within the study pe-
riod, and (2) the yearly rates of prescribed inhaled
steroids, as defined by number of prescriptions/
refills on chart.16,17

Independent Variables

For the full study population of children with
asthma, the main independent variable was patient
and clinician language concordance. Patient-pre-
ferred language comes from a discrete language
field in the EHR. For clinicians, there is a field in
the EHR indicating if the clinician speaks Spanish.
Clinicians included were MDs, DOs, NPs, PAs and
Naturopaths seeing patients at a primary care visit.
Patient-clinician language concordance groups
were categorized into 4 mutually exclusive groups:
(1) non-Hispanic Whites, (2) English-preferring
Latinx, (3) Spanish-preferring Latinx with a non-
Spanish-speaking clinician, and (4) Spanish-prefer-
ring Latinx with a Spanish-speaking clinician.
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While we use the term Latinx as it is often pre-
ferred by the patients in our sample, the actual vari-
able collected in the EHR is “Hispanic” and “non-
Hispanic.”

For the analysis subset to children with persis-
tent asthma, low sample size limited our ability to
construct patient-clinician language concordance
groups as above. Instead, the main independent
variable in the analysis limited to children with per-
sistent asthma was patient language and ethnicity.
This was categorized into 3 groups: (1) non-
Hispanic Whites, (2) English-preferring Latinx,
and (3) Spanish-preferring Latinx.

Continuity of Care Variable

To evaluate the moderating role of continuity of
care on the association between patient-clinician
language concordance and all study outcomes, we
estimated patient and clinician COC using the
Bice-Boxerman18. The Bice-Boxerman COC index
is scored on a scale from 0 to 1, with higher scores
indicating greater continuity.11 To aid in interpret-
ability, we categorized the continuity scores into 0–
0.5 (low), 0.5-0.75 (medium) and 0.75–1.0 (high)
and used these categories to stratify analyses for
both our primary and secondary outcomes.

Covariates

For all analyses, we adjusted for patient-level char-
acteristics such as age in years at first clinic visit (3
to 5, 6 to 10, 11 to 17), sex (female or male), if the
child ever had an albuterol prescription ordered in
the study period (yes/no), number of visits per year
(<2, 2 to 5, 6 to 10, >10), family income as a per-
cent of the federal poverty level (always ≥138%,
above and below 138%, always <138%, never docu-
mented). In analyses subset to those with persistent
asthma, we also included if they ever received the
influenza vaccine in the study period (yes/no).

Statistical Analysis

We conducted descriptive analyses of the overall
sample and by patient-language concordance
groups to examine our sample characteristics. Next,
we conducted generalized estimating equations
(GEE) logistic and GEE Poisson regression models
adjusted for the above stated covariates. We fitted
models with a compound symmetry correlation
structure and empirical sandwich variance estimator
to estimate adjusted odds ratios (ORs), adjusted rate
ratios (RRs) and their corresponding 95%

confidence intervals, accounting for clustering of
individuals within CHCs. To evaluate the potential
moderating role of COC, we performed similar
GEE models described above on both of our study
samples (children with asthma and children with
persistent asthma) overall and stratified by the
COC categories (low, medium, and high). Two-
sided statistical significance was set at P< .05, and
analyses were conducted using Rstudio version
4.2.1. This study was approved by the Oregon
Health & Science University Institutional Review
Board.

Results
Our study population consisted of 38,442 chil-
dren with asthma (Table 1). Most children were
male and either Spanish-preferring Latinx with
non-Spanish-speaking clinicians or non-Hispanic
Whites between ages 3 and 5 during their first
visit. The majority of children had a low Bice-
Boxerman COC index. Our secondary analysis,
children with persistent asthma, included 5691
children (Appendix). Trends in this sample were
similar to our larger group.

Table 2 and Figures 1 and 2 display the
adjusted odds ratios and adjusted rate ratios of
receiving the influenza vaccination during the
study period among the full sample along with
their corresponding 95% confidence intervals.
Overall, all Latinx children, regardless of patient-
clinician language concordance, had higher odds
and rates of receiving the influenza vaccine com-
pared with non-Hispanic Whites. Latinx children
in each continuity category also had higher odds
of receiving the influenza vaccine compared with
non-Hispanic White children. All Latinx children
in the high continuity category had higher rates of
the influenza vaccine compared with non-Hispanic
White children and those children in the low and
middle continuity groups trended higher.

Figures 3 and 4 display the adjusted odds ratios
and adjusted rate ratios of being prescribed inhaled
steroids among patients with persistent asthma.
Overall, Spanish-preferring Latinx children had
higher odds and rates of prescription (OR [95%CI]:
1.33 [1.15,1.53], RR [95%CI]: 1.19 [1.07,1.32])
compared with non-Hispanic White children
while English-preferring Latinx children had lower
odds (OR [95%CI]: 0.85 [0.73,0.98]). In addition,
English-preferring Latinx children with persistent
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asthma in the high COC groups have lower
odds and rates of prescription (OR [95%CI]:
0.48 [0.35,0.66], RR [95%CI]: 0.54 [0.41,0.71])
(Table 2).

Discussion
This large, nation-wide study of Latinx children
with asthma, conducted in 475 community health cen-
ters is the first in our knowledge to examine the asso-
ciation of language concordance and COC on care
quality indicators in Latinx children with asthma. We
found that Latinx children with asthma have higher
odds of receiving the influenza vaccination compared
with non-Hispanic White children regardless of

clinician-patient language concordance or COC cate-
gory. In addition, the odds and rates of an inhaled ste-
roid prescription decreased with higher continuity
among English-preferring Latinx children with
persistent asthma in community health centers.
This article adds to the literature about patient-
clinician language concordance in the context of
preventive and management services for minority
populations. Our study population displayed simi-
lar trends found in other articles19 with Latinx
children with asthma receiving the influenza vac-
cine more often than non-Hispanic White chil-
dren.20,21 Latinx patients have been shown to have
higher rates of influenza associated hospitalizations
than non-Hispanic Whites,22 so this phenomenon

Table 1. Population Characteristics of Children with Any Asthma Diagnosis Overall and by Ethnicity/Language

Concordance Groups

Overall
Non-Hispanic

White
English-

Preferring Latinx

Spanish-Preferring Latinx
with a non-Spanish-speak-

ing Clinician

Spanish-Preferring
Latinx with a

Spanish-speaking
Clinician

N 38,442 12,406 11,316 13,437 1283
Age at first encounter
3 to 5 18,799 (48.9) 5264 (42.4) 5319 (47.0) 7535 (56.1) 681 (53.1)
6 to 10 13,019 (33.9) 4409 (35.5) 3920 (34.6) 4278 (31.8) 412 (32.1)
11 to 17 6624 (17.2) 2733 (22.0) 2077 (18.4) 1624 (12.1) 190 (14.8)

Sex
Female 16,720 (43.5) 5565 (44.9) 4947 (43.7) 5673 (42.2) 535 (41.7)
Male 21,722 (56.5) 6841 (55.1) 6369 (56.3) 7764 (57.8) 748 (58.3)

Number of visits/year
<2 14,454 (37.6) 5164 (41.6) 4458 (39.4) 4320 (32.2) 512 (39.9)
2 to 5 17,610 (45.8) 5283 (42.6) 5114 (45.2) 6626 (49.3) 587 (45.8)
6 to 10 4905 (12.8) 1452 (11.7) 1350 (11.9) 1959 (14.6) 144 (11.2)
>10 1473 (3.8) 507 (4.1) 394 (3.5) 532 (4.0) 40 (3.1)

Income as a percent of FPL
Always ≥138% 2666 (6.9) 1262 (10.2) 779 (6.9) 592 (4.4) 33 (2.6)
Above and Below 4143 (10.8) 1519 (12.2) 864 (7.6) 1506 (11.2) 254 (19.8)
Always <138% 25,253 (65.7) 7232 (58.3) 7490 (66.2) 9748 (72.5) 783 (61.0)
Never Documented 6380 (16.6) 2393 (19.3) 2183 (19.3) 1591 (11.8) 213 (16.6)

Asthma ever on Problem List
No 8697 (22.6) 2933 (23.6) 2437 (21.5) 2936 (21.9) 391 (30.5)
Yes 29,745 (77.4) 9473 (76.4) 8879 (78.5) 10,501 (78.1) 892 (69.5)

Albuterol ever prescribed
Yes 32038 (83.3) 9965 (80.3) 9141 (80.8) 11720 (87.2) 1212 (94.5)
No 6404 (16.7) 2441 (19.7) 2175 (19.2) 1717 (12.8) 71 (5.5)

Bice Boxerman COC Index
Low: 0-0.5 24,765 (64.4) 8269 (66.7) 6708 (59.3) 8767 (65.2) 1020 (79.5)
Medium: 0.5-0.75 5446 (14.2) 1623 (13.1) 1621 (14.3) 2049 (15.2) 153 (11.9)
High: >=0.75 8232 (21.4) 2514 (20.3) 2987 (26.4) 2621 (15.2) 110 (8.6)

Abbreviations: COC = continuity of care; FPL = federal poverty level.
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(higher utilization of vaccines by Latinx patients)
may be a response to a common health threat to the
community, a high value for this type of preventive
care, or a particular effectiveness of CHCs in deliver-
ing this care to this community. Clinicians need to
be aware of these possible phenomena so they can
encourage all patients, regardless of ethnicity, to
receive the influenza vaccine. Considering that at
present, services in some communities may not
always account for characteristics of the clinician-
patient relationship, including language concordance
between clinician and patient, this could be a target
area to consider when designing community-based

care delivery systems that are better able to address
health inequities.

Our results from the secondary analysis show
that in the low and medium continuity groups,
Spanish-preferring Latinx children are more likely
to be prescribed inhaled steroids. English-prefer-
ring Latinx children with high continuity are less
likely to be prescribed inhaled steroids compared
with non-Hispanic White children. A cohort study
from Quebec found continuity of care was not sig-
nificantly associated with asthma-related emer-
gency department visits for children, but they did
not look specifically at patient language and

Table 2. Adjusted Odds and Rate Ratios of Receipt of Influenza Vaccine and Inhaled Steroid Prescriptions

Children with Any Asthma (n = 38,442), odds ratios of receiving the influenza vaccine, OR (95% CI)

Overall COC 0-0.5 COC 0.5-0.75 COC 0.75-1

Non-Hispanic White Ref Ref Ref Ref
English-preferring Latinxs 1.43 (1.35,1.50) 1.51 (1.41,1.62) 1.53 (1.33,1.76) 1.30 (1.16,1.45)
Spanish-preferring Latinxs with a non-Spanish-speaking
clinician

2.55 (2.42,2.69) 2.66 (2.49,2.84) 2.67 (2.31, 3.08) 2.28 (2.03,2.56)

Spanish-preferring Latinxs with a Spanish-speaking
clinician

3.22 (2.82,3.68) 3.16 (2.71,3.68) 3.96 (2.62,6.00) 2.21 (1.50,3.26)

Children with Persistent Asthma (n = 5691), odds ratios of prescribed inhaled steroids, OR (95% CI)

Overall COC 0-0.5 COC 0.5-0.75 COC 0.75-1

Non-Hispanic White Ref Ref Ref Ref
English-preferring Latinx 0.85 (0.73,0.98) 1.06 (0.88,1.27) 1.24 (0.84,1.83) 0.48 (0.35,0.66)
Spanish-preferring Latinx 1.33 (1.15,1.53) 1.30 (1.09,1.54) 1.82 (1.56,2.62) 1.07 (0.77,1.49)

Children with Any Asthma (n = 38,442), rate ratios of receiving influenza vaccine, RR (95% CI)

Overall COC 0-0.5 COC 0.5-0.75 COC 0.75-1

Non-Hispanic White Ref Ref Ref Ref
English Speaking Latinxs 1.10 (1.02,1.20) 1.17 (1.06,1.29) 1.11 (0.90,1.37) 1.00 (0.83,1.20)
Spanish-preferring Latinxs with a non-Spanish-speaking
clinician

1.41 (1.31,1.52) 1.42 (1.30,1.55) 1.51 (1.26,1.82) 1.32 (1.09,1.6)

Spanish-preferring Latinxs with a Spanish-speaking
clinician

1.57 (1.37,1.80) 1.62 (1.39,1.88) 1.47 (0.95,2.25) 1.18 (0.67,2.09)

Children with Persistent Asthma (n = 5691), rate ratios of prescribed inhaled steroids, RR (95% CI)

Overall COC 0-0.5 COC 0.5-0.75 COC 0.75-1

Non-Hispanic White Ref Ref Ref Ref
English-preferring Latinx 0.95 (0.85,1.07) 1.11 (0.96,1.23) 1.13 (0.82,1.56) 0.54 (0.41,0.71)
Spanish-preferring Latinx 1.19 (1.07,1.32) 1.20 (1.06,1.35) 1.53 (1.14,2.05) 0.88 (0.69,1.13)

Abbreviations: COC, consistent continuity of care; OR, odds ratio; RR, risk ratio; CI, confidence interval; GEE, generalized estimat-
ing equations.
Note: GEE logistic regression model adjusted for age, sex, number of visits per year, asthma ever on problem list, income as a per-
cent of the federal poverty level, albuterol prescription ever for the influenza vaccine outcome.
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ethnicity.23 This may mean that when it comes to
some quality measures, another “set of eyes” may
help (ie, seeing a practice partner or panel chart
review by a team or committee) for quality assurance
in chronic disease management, and these measures
may be an important supplemental quality practice,
even in a setting of high continuity. These findings
also suggest that English-preferring Latinx children

may be even more of a vulnerable group when it
comes to appropriate care utilization because they
are not receiving equitable and adequate care.
Language-concordant education and suitable action
plans are valued and desired by Spanish-preferring
Latinxs.24 According to our data, Spanish-preferring
Latinx children with persistent asthma tend to have
higher odds of inhaled steroid prescription than non-

Figure 1. Odds ratios of ever receiving an influenza vaccination for all children with asthma (reference group is

non-Hispanic white patients). Abbreviation: GEE, generalized estimating equations.

Figure 2. Rate ratios of ever receiving an influenza vaccination for all children with asthma (Reference group is

non-Hispanic white patients). Abbreviation: GEE, generalized estimating equations.
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Hispanic White children in the low and medium
COC groups, meaning that Language-concordance
education and actions plans could be working for
this group of children. These types of resources
may also be valued by English-preferring Latinx
children with high continuity and should not be
overlooked.

Limitations
Our findings may not be generalizable to all chil-
dren with asthma because the data come entirely
from CHCs, which serve primarily individuals with
lower socio-economic status, however, many chil-
dren in the US do receive asthma care at CHCs,
which makes them a relevant setting for this

Figure 3. Odds ratios of ever being prescribed inhaled steroids for children with persistent asthma (reference

group is non-Hispanic white patients). Abbreviation: GEE, generalized estimating equations.

Figure 4. Rate ratios of ever being prescribed inhaled steroids for children with persistent asthma (reference

group is non-Hispanic white patients). Abbreviation: GEE, generalized estimating equations.

doi: 10.3122/jabfm.2022.220379R1 Quality of Care for Latinx Children with Asthma 7
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research. Due to sample size issues, we were
unable to create the same ethnicity/language
concordance groups in our secondary more re-
stricted analysis as our larger sample. In addi-
tion, our dataset does not contain prescription
fill data, so while we are able to determine
whether inhaled steroids were ordered by clini-
cians, we do not know if they were filled and/or
used. Future research using pharmacy data may
be able to examine whether medication use or
adherence is related to COC. Lastly, we were
unable to incorporate parent(s) language in our
analysis which may influence study findings and
this is an area of future research.

Conclusion
Overall Latinx children with asthma, regardless of
individual or clinician language, are more likely to
receive the influenza vaccine compared with non-
Hispanic White children with asthma. English-pre-
ferring Latinx children with high continuity and
persistent asthma are less likely to be prescribed
inhaled steroids than non-Hispanic White children
with high continuity. This indicates that regular
panel/chart review may be an important component
for ensuring these children have adequate care.
English-preferring Latinx children with high conti-
nuity might benefit by having an action plan and hav-
ing a better understanding of their disease. These
findings are important to consider when designing a
community-based care system to help find solutions
for inequities in children with asthma.

This work was conducted with the Accelerating Data Value Across
a National Community Health Center Network (ADVANCE)
Clinical Research Network (CRN). ADVANCE is a CRN in
PCORnet®, the National Patient Centered Outcomes Research
Network. ADVANCE is led by OCHIN in partnership with
Health Choice Network, Fenway Health, and Oregon Health &
Science University. ADVANCE’s participation in PCORnet® is
funded through the Patient-Centered Outcomes Research Institute
(PCORI), contract number RI-OCHIN-01-MC.

To see this article online, please go to: http://jabfm.org/content/
00/00/000.full.
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Appendix

Population Characteristics of Children with Persistent Asthma by Ethnicity and Language.

Total
Non-Hispanic

White
English-Preferring

Latinx
Spanish-Preferring

Latinx

N 5691 1626 1837 2228
Age
3 to 5 2967 (52.1) 760 (46.7) 930 (50.6) 1277 (57.3)
6 to 10 1847 (32.5) 526 (32.3) 621 (33.8) 700 (31.4)
11 to 17 877 (15.4) 340 (20.9) 286 (15.6) 251 (11.3)

Sex
Female 2359 (41.5) 684 (42.1) 792 (43.1) 883 (39.6)
Male 3332 (58.5) 942 (57.9) 1045 (56.9) 1345 (60.4)

Visits per year
<2 782 (13.7) 293 (18.0) 281 (15.3) 208 (9.3)
2 to 5 2272 (39.9) 692 (42.6) 772 (42.0) 808 (36.3)
5 to 10 1743 (30.6) 442 (27.2) 529 (28.8) 772 (34.6)
>10 894 (15.7) 199 (12.2) 255 (13.9) 440 (19.7)

Income as a percent of FPL
Sometimes Above 138% 935 (16.4) 343 (21.1) 255 (13.9) 337 (15.2)
Always Below 138% 3926 (69.0) 1014 (62.4) 1287 (70.1) 1625 (72.9)
Never Documented 830 (14.6) 269 (16.5) 295 (16.1) 266 (11.9)

Asthma ever on PL*
Yes 550 (9.7) 1456 (89.5) 1662 (90.5) 2023 (90.8)
No 5141 (90.3) 170 (10.5) 175 (9.5) 205 (9.2)

Albuterol Prescription ever
Yes 4428 (77.8) 1170 (72.0) 1343 (73.1) 1915 (86.0)
No 1263 (22.2) 456 (28.0) 494 (26.9) 313 (14.0)

Influenza Vaccination ever
Yes 3495 (61.4) 817 (50.2) 1071 (58.3) 1607 (72.1)
No 2196 (38.6) 809 (49.8) 766 (41.7) 621 (27.9)

Bice Boxerman COC Index
0-0.5 (Low) 3531 (62.0) 1062 (65.3) 1004 (54.7) 1465 (65.8)
0.5-0.75 (Medium) 1300 (22.8) 355 (21.8) 560 (30.5) 385 (17.3)
>=0.75 (High) 860 (15.1) 209 (12.9) 273 (14.9) 378 (17.0)

Abbreviations: COC = continuity of care; FPL = Federal poverty level.
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