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ABSTRACT
Introduction Country of birth/nativity information may 
be crucial to understanding health equity in Latino 
populations and is routinely called for in health services 
literature assessing cardiovascular disease and risk, but is 
not thought to co- occur with longitudinal, objective health 
information such as that found in electronic health records 
(EHRs).
Methods We used a multistate network of community 
health centres to describe the extent to which country 
of birth is recorded in EHRs in Latinos, and to describe 
demographic features and cardiovascular risk profiles by 
country of birth. We compared geographical/demographic/
clinical characteristics, from 2012 to 2020 (9 years of 
data), of 914 495 Latinos recorded as US- born, non- US- 
born and without a country of birth recorded. We also 
described the state in which these data were collected.
Results Country of birth was collected for 127 138 
Latinos in 782 clinics in 22 states. Compared with 
those with a country of birth recorded, Latinos without 
this record were more often uninsured and less often 
preferred Spanish. While covariate adjusted prevalence of 
heart disease and risk factors were similar between the 
three groups, when results were disaggregated to five 
specific Latin countries (Mexico, Guatemala, Dominican 
Republic, Cuba, El Salvador), significant variation was 
observed, especially in diabetes, hypertension and 
hyperlipidaemia.
Conclusions In a multistate network, thousands 
of non- US- born, US- born and patients without a 
country of birth recorded had differing demographic 
characteristics, but clinical variation was not observed 
until data was disaggregated into specific country 
of origin. State policies that enhance the safety of 
immigrant populations may enhance the collection of 
health equity related data. Rigorous and effective health 
equity research using Latino country of birth information 
paired with longitudinal healthcare information found in 
EHRs might have significant potential for aiding clinical 
and public health practice, but it depends on increased, 
widespread and accurate availability of this information, 
co- occurring with other robust demographic and clinical 
data nativity.

INTRODUCTION
The Latino population is the largest ethnic 
minority1 in the USA and is heterogeneous, 
especially with respect to birth country.2 
Country of birth is sometimes studied as an 
important health and healthcare factor in 
Latino patients in the USA,3 4 and may be 
associated with differences in disease prev-
alence, social disadvantage, immigration 
status and/or acculturation.5 6 Along these 
lines, there have been numerous calls in the 
health services literature for ‘data disaggrega-
tion’ when studying minority populations,7–9 
including Latinos,10 in order to better under-
stand health and healthcare inequity. Disag-
gregating country of birth among Latino 
patients is complex, however. Rigorous 
and effective health services research using 
Latino country of birth information might 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Survey- based research and national recommenda-
tions suggest that the birth country of Latino patients 
(the largest ethnic minority) in the USA should be 
collected and is associated with health outcomes.

 ⇒ Few if any real- world healthcare datasets contain 
this place of birth information. Therefore, real- world 
research, especially research over time verifying 
differential healthcare outcomes and/or utilisation, 
is lacking.

WHAT THIS STUDY ADDS
 ⇒ Thousands of Latino patients had place of birth col-
lected in a large network of hundreds of federally 
funded clinics.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY.

 ⇒ Clinics and health systems should prioritise the fur-
ther understanding of disaggregated data in Latinos 
to better the health outcomes of the largest ethnic 
minority in the USA.
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have significant potential for aiding clinical and public 
health practice, but it depends on widespread and accu-
rate availability of this information, co- occurring with 
other robust demographic and clinical data.7 11 Many 
commonly used sources of demographic information 
used in population- based research do not have robust 
race/ethnicity data,12–14 let alone country of birth infor-
mation in Latinos,15 16 making evaluation of country of 
birth and its impact on healthcare impossible in many 
circumstances. Long- term cohort studies on Hispanic/
Latino health (such as the Hispanic Community Health 
Study/Study of Latinos)17 18 may have country of origin 
data, but not detailed health system data.

Electronic health records (EHRs) are a burgeoning 
data source in public health and health services research 
in Latino populations, including in numerous Latino 
subpopulations19 20 and evaluations of quality of care in 
Latinos.20 21 To date, there are few examples of Latino 
country of birth reported in EHR. Community health 
centres (CHCs) disproportionately care for low- income 
Latino patients,22 and therefore, are an important setting 
in which to study the availability and utility of country 
of birth information in a clinical dataset. The OCHIN 
network of CHCs is one of the largest hosted linked EHR- 
based networks in the USA.23 Country of birth is reported 
in a proportion of Latino patients in the OCHIN network. 
Our objective was to describe the extent to which place of 
birth is recorded in EHRs for Latinos across a multistate 
network of CHCs. Furthermore, to better understand the 
clinical and public health utility of place- of birth informa-
tion, we aimed to describe the characteristics of Latino 
patients with and without a recorded place of birth as well 
as the clinics that collect place of birth information by 
comparing USA)- born, non- US- born and place- of- birth 
not recorded Latino patients in this network.

Cardiovascular disease is the biggest cause of mortality 
in the USA and continues to be the main driver of 
mortality in Latinos. Previous studies suggest that Latino 
individuals experience more frequent and more poorly 
controlled risk factors for cardiac events,24 and evidence 
suggests that cardiovascular risks and care may not be 
uniform across Latinos of varying national origins.25 
Therefore, we examined cardiovascular disease risk 
factors as a test case for the comparison of demographic, 
disease risk and care measures in US- born and non- US- 
born Latinos, and among Latinos where country of birth 
was not recorded.

METHODS
Data sources
We used EHRs from the OCHIN network, a hosted, 
linked multistate EHR network of CHCs across the USA. 
All study data, including country of birth, are collected 
in the routine course of clinical care in structured, pre- 
existing fields in OCHIN Epic (EHR software), and was 
not collected specifically for this study.

Population
Our study population consisted of 914 495 Latino 
patients (ages 9–79 years) who had at least one ambula-
tory or telemedicine visit between 1 January 2012 and 31 
January 2020, within an OCHIN clinic. All Latinos were 
included regardless of having country of birth informa-
tion recorded in the EHR.

Main independent variables
Our primary independent variable was a mutually exclu-
sive three- category grouping of the combination of 
ethnicity and nativity: Latinos with a recorded birthplace 
of the USA (ie, US- born), Latinos with a recorded birth-
place outside of the USA (ie, non- US- born) and Latinos 
without a place of birth recorded in the EHR. This birth-
place information was self- reported by patients and was 
extracted from a discrete variable field used/built for 
the purpose of recording country of birth. While we 
use ‘Latino’ in the majority of our discussion because 
it is often preferred in our study population, the actual 
ethnicity information collected by clinics is Hispanic and 
non- Hispanic, ‘Hispanic’ and “Latino” differ slightly in 
their definitions.26

Cardiovascular disease prevention outcomes
We described our three ethnicity/nativity groups by basic 
clinical features relevant to cardiovascular disease preven-
tion (visits per year, smoking status, obesity, hyperlipi-
daemia diagnosis and ever receipt of a lipid test, diabetes 
diagnosis and ever a haemoglobin a1c test, hyperten-
sion diagnosis, heart disease diagnosis). All diagnoses 
data come from the ‘problem list’ in the EHR; labs were 
resulted labs to the clinic. A patient’s most frequently 
visited clinic was used as the index clinic in this portion 
of the analysis.

Potential confounders
In descriptive and modelling analyses, we considered 
common patient- level demographics including sex, age 
at first visit, insurance status, income, race, preferred 
language, annual ambulatory visit rates and smoking 
status. While we account for clustering by a patient clinic 
(see “Statistical analysis”), we describe these potential 
confounders by clinic characteristics as well.

Statistical analysis
We described our patient characteristics by ethnicity/
nativity groups using means, SD, frequencies and percent-
ages. We also described patient characteristics by specific 
country of birth among non- US- born Latino patients. 
Next, we visually described through a histogram the 
number and per cent of Latino patients with a country of 
birth recorded by state. In addition, we described select 
characteristics of clinics (eg, total number of patients, 
total number of clinics, patient- panel characteristics) that 
collect this information and those that do not collect this 
information.

We then reported unadjusted and covariate- adjusted 
prevalences of International Classification of Disease 
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(ICD)- 9/10 coded heart disease, obesity, diabetes, hyper-
tension and hyperlipidaemia by our three ethnicity/
nativity groups. We also described the EHR reported 
demographic factors and ICD- 9/10 coded disease prev-
alence of patients with specific countries of birth among 
the non- US- born Latino patients in our sample. To esti-
mate covariate- adjusted prevalences for heart disease, 
obesity, diabetes, hypertension and hyperlipidaemia by 
three ethnicity/nativity groups, we used generalised esti-
mating equations (GEE) logistic regression that included 
indicators for ethnicity/nativity groups and the potential 
confounders listed above. We accounted for clustering on 
the patient’s most frequented clinic through the use of 
a robust sandwich variance estimator with exchangeable 
correlation structure.

Lastly, among a subset of non- US- born patients within 
five Latin countries with large sample sizes (Mexico, El 
Salvador, Guatemala, Dominican Republic, Cuba), we 
estimated unadjusted and adjusted prevalences of heart 
disease, obesity, diabetes, hypertension and hyperlip-
idaemia diagnoses using a similar GEE logistic model 
replacing the indicators for ethnicity/nativity groups with 
indicators for country of birth. We performed this anal-
ysis on the entire sample and in those age 18 and over. 
Analyses were performed in Stata V.15 and R V.1.1 and 
two- sided testing with set 5% type I error.

Patient and public involvement
Patients or the public were not involved in the design, 
or conduct, or reporting, or dissemination plans of our 
research.

RESULTS
Frequency of country of birth reported in the EHR
Descriptive statistics of our patient sample (N=914 495) 
are in table 1. Of the 914 495 Latino patients who met 
study criteria, 127 138 (13.9%) had a reported place of 
birth in the EHR. Of the 127 138 Latinos with a country 
of birth, 81 427 (64.0%) were non- US- born and 45 711 
(36%) were US- born.

Comparison of Latinos with and without a place of birth 
reported
Latino patients with record of their place of birth were 
less often uninsured, and more likely to prefer Spanish 
than patients without a country of birth reported 
(table 1). Fewer identified as black compared with those 
with a place of birth reported. Latino patients with a place 
of birth documentation had similar diagnoses prevalence 
(of diabetes, heart disease, hyperlipidaemia and hyper-
tension) to Latinos without a country of birth recorded, 
but had a lower prevalence of having a lipid test or haemo-
globin a1c in the study period.

Patient characteristics of US-born and non-US-born Latinos
Of Latinos with a country of birth recorded, non- US- 
born Latinos were more often always under 138% 

of the federal poverty level, more often uninsured, 
and more preferred Spanish than US- born Latinos 
(table 1). Non- US- born Latinos had a higher rate of 
clinic visits per year as well. They more frequently had 
documented diagnoses of diabetes, hyperlipidaemia 
and hypertension, and more often had at least one 
Hba1c and lipid test in the study period. Of note, 
the prevalence of these measures (eg, insurance, 
language, diabetes, hypertension, hyperlipidaemia, 
Hba1c, lipid screen) in the US- born and non- US- born 
Latino groups differed from the more general group-
ings (country of birth recorded or not). More non- US 
born Latinos spoke Spanish and had diabetes, hyper-
tension, and hyperlipidaemia diagnoses, as well as ever 
had a haemoglobin A1c or lipid test. Latinos without 
a place of birth recorded were more often uninsured.

The specific countries of birth of the non- US- born 
Latino patient group, with demographic informa-
tion and disease prevalence, are described in online 
supplemental appendix tables 1–6. Nineteen countries 
of birth outside of the USA were represented among 
non- US- born Latino patients with a country of birth 
recorded. The most frequently represented coun-
tries in this data were Mexico (44% of non- US- born 
Latinos), Guatemala (17%), El Salvador (13%) and 
the Dominican Republic (12%). Across several patient 
demographics (eg, sex, income), we observe varying 
distribution of those demographics by country of birth.

Clinic characteristics
While Latino patients in the OCHIN network spanned 
1811 clinics in 26 states, only 782 (43%) clinics across 
22 states recorded at least 1 patient’s country of birth. 
Despite country of birth being collected in clinics in 
22 states, greater than 98% of Latinos with a country 
of birth reported were seen at clinics in California, 
Massachusetts, Texas, Minnesota, Oregon, New Jersey, 
Wisconsin or Washington (figure 1).

Characteristics of clinics collecting or not collecting country 
of birth information
In comparing clinics in the OCHIN network who did 
or did not collect place of birth information, there 
were numerous demographic and basic utilisation 
similarities in Latino patients in each category of clinic 
(table 2). A few differences were that more Latino 
patients in clinics who did not collect place of birth 
information were uninsured, fewer preferred Spanish, 
more had >5 visits per year and fewer had one visit per 
year. Fewer Latino patients overall visited these clinics.

Covariate- adjusted prevalences of heart disease and 
cardiovascular disease risk factor diagnoses among the 
three major ethnicity/nativity groups are displayed in 
figure 2 and online supplemental appendix table 7. Of 
note, foreign- born Latinos had a lower adjusted prev-
alence of obesity than the other groups, but diagnosis 
prevalences of all conditions were similar.
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Table 1 Characteristics of Latino patients with at least one ambulatory visit at an OCHIN clinic in 2012–2020, by reported 
country of birth, N (column %)

Latino with country of birth reported
Latino without country 
of birth reported

US- born latino Non- US- born latino Overall Overall

Total 45 711 81 427 127 138 787 357

Sex

  Female 26 560 (58.1) 50 967 (62.6) 77 527 (61.0) 463 365 (58.9)

  Male 19 151 (41.9) 30 460 (37.4) 49 611 (39.0) 323 992 (41.1)

Age at first study visit

  9–12 6305 (13.8) 2012 (2.5) 8317 (6.5) 67 202 (8.5)

  13–17 6946 (15.2) 4510 (5.5) 11 456 (9.0) 86 854 (11.0)

  18–29 15 205 (33.3) 16 185 (19.9) 31 390 (24.7) 196 306 (24.9)

  30–49 11 241 (24.6) 36 814 (45.2) 48 055 (37.8) 281 896 (35.8)

  50–64 5157 (11.3) 17 580 (21.6) 22 737 (17.9) 119 657 (15.2)

  65 and over 857 (1.9) 4326 (5.3) 5183 (4.1) 35 442 (4.5)

Federal poverty level*

  Always ≥138% 2397 (5.2) 4176 (5.1) 6573 (5.2) 68 681 (8.7)

  Always <138% 23 721 (51.9) 62 592 (76.9) 86 313 (67.9) 497 596 (63.2)

  Above and below 138% 2648 (5.8) 8233 (10.1) 10 881 (8.6) 80 782 (10.3)

  Never reported 16 945 (37.1) 6426 (7.9) 23 371 (18.4) 140 298 (17.8)

Insurance§

  Never insured 3772 (8.3) 11 839 (14.5) 15 611 (12.3) 197 210 (25.0)

  Some private insurance 3496 (7.6) 7073 (8.7) 10 569 (8.3) 95 828 (12.2)

  Combined private and public 4825 (10.6) 13 955 (17.1) 18 780 (14.8) 54 034 (6.9)

  Some public insurance 33 618 (73.5) 48 560 (59.6) 82 178 (64.6) 440 285 (55.9)

Preferred language

  English 32 083 (70.2) 9232 (11.3) 41 315 (32.5) 320 939 (40.8)

  Spanish 13 628 (29.8) 72 195 (88.7) 85 823 (67.5) 466 418 (59.2)

Visits per year

  <1 14 511 (31.7) 18 607 (22.9) 33 118 (26.0) 237 254 (30.1)

  (1, 3) 16 662 (36.5) 26 067 (32.0) 42 729 (33.6) 255 670 (32.5)

  (3, 5) 6229 (13.6) 15 399 (18.9) 21 628 (17.0) 113 767 (14.4)

  5+ 8309 (18.2) 21 354 (26.2) 29 663 (23.3) 180 666 (22.9)

Black race 2823 (6.2) 5116 (6.3) 7939 (6.2) 20 885 (2.7)

Smoking status

  Never smoked 30 454 (66.6) 62 768 (77.1) 93 222 (73.3) 532 750 (67.7)

  Formerly smoked 3128 (6.8) 6308 (7.7) 9436 (7.4) 54 655 (6.9)

  Currently smokes 6787 (14.8) 6312 (7.8) 13 099 (10.3) 78 929 (10.0)

  Secondhand smoke exposure 348 (0.8) 500 (0.6) 848 (0.7) 8089 (1.0)

  Unknown 4994 (10.9) 5539 (6.8) 10 533 (8.3) 112 934 (14.3)

Obese ever†

  No 24 859 (54.4) 42 475 (52.2) 67 334 (53.0) 429 910 (54.6)

  Yes 20 852 (45.6) 38 952 (47.8) 59 804 (47.0) 357 447 (45.4)

Heart disease ever‡

  No 45 284 (99.1) 80 514 (98.9) 125 798 (98.9) 779 537 (99.0)

  Yes 427 (0.9) 913 (1.1) 1340 (1.1) 7820 (1.0)

Diabetes ever ‡

  No 42 294 (92.5) 69 384 (85.2) 111 678 (87.8) 706 636 (89.7)

  Yes 3417 (7.5) 12 043 (14.8) 15 460 (12.2) 80 721 (10.3)

Continued
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Covariate- adjusted disaggregated prevalences of 
heart disease and its risk factors are shown in figure 3 
and online supplemental appendix table 8 for the 
five Latin countries with the highest sample sizes. Of 
note, when this data are disaggregated into specific 
country of origin, there is increased variability in 

findings between countries, especially in hyperlip-
idaemia, hypertension and diabetes. In sensitivity 
analyses for the above outcomes including only 
adults (age 18 and over), the results did not appre-
ciably differ between the entire sample and the adult 
sample.

Latino with country of birth reported
Latino without country 
of birth reported

US- born latino Non- US- born latino Overall Overall

Hyperlipidaemia ever‡

  No 39 577 (86.6) 61 117 (75.1) 100 694 (79.2) 671 808 (85.3)

  Yes 6134 (13.4) 20 310 (24.9) 26 444 (20.8) 115 549 (14.7)

Hypertension ever‡

  No 40 453 (88.5) 65 920 (81.0) 106 373 (83.7) 681 650 (86.6)

  Yes 5258 (11.5) 15 507 (19.0) 20 765 (16.3) 105 707 (13.4)

HbA1c ever‡

  No 26 996 (59.1) 36 016 (44.2) 63 012 (49.6) 483 645 (61.4)

  Yes 18 715 (40.9) 45 411 (55.8) 64 126 (50.4) 303 712 (38.6)

Lipid screening ever‡

  No 24 166 (52.9) 35 796 (44.0) 59 962 (47.2) 463 855 (58.9)

  Yes 21 545 (47.1) 45 631 (56.0) 67 176 (52.8) 323 502 (41.1)

*Income information is collected annually; therefore, patients level may change over time.
†Obese results are extracted from adult and children BMI. An adult is considered obese if their BMIs have ever been greater than 30. A child is 
considered obese if their BMIs have ever been higher than 95th percentile BMI calculated using the ‘childsds’ package in R based on age, sex, 
weight and height.
‡A diagnosis is flagged whenever its result is non- missing and greater than zero.
§Insurance status is measured at each visit; ‘some’ indicates they had this insurance type at some proportion of their total visits and no other 
insurance types at other visits.
BMI, body mass index; HbA1c, glycosylated haemoglobin.

Table 1 Continued

Figure 1 Number and per cent of Latino patients with country of birth recorded by state (2012–2020). The denominator for 
each state included as Latinos who visited an OCHIN clinic during the study period in that state regardless of whether country 
of birth was recorded or not. AK, Alaska; CA, California; CO, Colorado; CT, Connecticut; FL; Florida; GA, Georgia; ID, Idaho; 
IN, Indiana; MA, Massachusetts; MN, Minnesota; MT, Montana; NC, North Carolina; NJ, New Jersey; NM, New Mexico; NV, 
Nevada; NY, New York; OH; Ohio; OR, Oregon; TX, Texas; UT, Utah; WA, Washington; WI, Wisconsin.
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DISCUSSION
We endeavoured to describe, in one of the largest multi-
state data networks serving low- income patients in the 
USA, the frequency and characteristics of Latino patients 
with country of birth information recorded, as compared 
with those without such information recorded, using 
cardiovascular disease risk factors/care as a clinical test 

case. Our goal was to more fully understand the potential 
clinical, policy and research implications of using EHRs 
to address calls for data disaggregation in health equity 
research.7–10

There were several evident themes in this analysis. First, 
place of birth was reported across hundreds of health 
systems and clinics in a network of CHCs. This reinforces 
the widely distributed capacity to collect this information 
across CHCs caring for thousands of Latino patients. 
CHCs are an environment uniquely suited to collect 
this information; previous work has shown that immi-
grant Latino populations engage care at CHCs and are 
comfortable disclosing sensitive information in this envi-
ronment.27–29 This environment, coupled with a robust, 
linked EHR may allow the pairing of country of birth data 
with longitudinal healthcare information that can be 
missing from national surveys to further improve health 
equity research. This expands on prior long- term cohort 
studies of risk factor prevalence30 31 by instead examining 
the real- world documentation of these risk factors in a 
multistate network.

While country of birth information is collected across 
numerous and varied health systems and clinics, the 
collection of this information is concentrated in several 
states. This increased collection may be associated with 
states with a high non- US- born population,32 although 
not in all cases. The collection of nativity data in Latino 
patients may not always be perceived to be safe, for fear 
that disclosure of nativity among undocumented immi-
grants may lead to discovery by federal authorities and 
eventual deportation. Specific state policies may make 
this disclosure of nativity (and therefore, possibly immi-
gration status) more or less risky.33 34 Indeed, the 8 states 
where most country of birth data were collected rank in 
the top 15 of immigrant- friendly policy states in some eval-
uations.35 Our analysis was not designed to formally eval-
uate this association, and unadjusted confounders (eg, 
number of clinics) between states make comparisons diffi-
cult. Further research should investigate this relationship. 
Because of safety concerns, one could hypothesise that 
clinics who never collect place of birth information do so 
because their Latino patients are more likely to be immi-
grants, and disclosure of this information may involve risk 
of discovery by authorities and deportation for those who 
may be undocumented. While clinics not collecting place 
of birth information did see more Latino patients who 
were never insured (which might be a proxy for immigra-
tion status),19 a substantial percentage of Latino patients 
who were never insured were seen at clinics who collected 
birth country information more frequently. Clinics never 
collecting place of birth information were less likely to 
see Spanish- preferring patients, which also has been an 
oft- used proxy for immigration- status or acculturation 
level. Therefore, these findings do not suggest a clear 
association between birthplace collection (or lack of it) 
and proxies for recent immigration.

Our description and analysis of individual patient char-
acteristics by US- born, non- US- born and not- recorded 

Table 2 Clinic characteristics of clinics who did and did 
not record a country of birth in the OCHIN electronic health 
record

Characteristic

Clinics who 
collect place of 
birth information

Clinics who 
do not collect 
place of birth 
information

Total no patients 769 196 145 299

Total no health systems 116* 121*

Mean patients per health 
system (SD)

6631 (10 784) 1201 (3920)

Total no clinics 782 1029

Mean patients per clinic (SD) 984 (1751) 141 (408)

Sex, N (column %)

  Female 457 067 (59.4) 83 825 (57.7)

  Male 312 129 (40.6) 61 474 (42.3)

Age at first study visit, N (column %)

  9–12 59 354 (7.7) 16 165 (11.1)

  13–17 77 348 (10.1) 20 962 (14.4)

  18–29 196 184 (25.5) 31 512 (21.7)

  30–49 282 280 (36.7) 47 671 (32.8)

  50–64 120 486 (15.7) 21 908 (15.1)

  65 and over 33 544 (4.4) 7081 (4.9)

Federal poverty level, N (column %)

  Always ≥138% 60 250 (7.8) 15 004 (10.3)

  Always <138% 486 544 (63.3) 97 365 (67.0)

  Above and below 138% 84 743 (11.0) 6920 (4.8)

  Never reported 137 659 (17.9) 26 010 (17.9)

Insurance, N (column %)

  Never insured 174 263 (22.7) 38 558 (26.5)

  Some private insurance 84 243 (11.0) 22 154 (15.2)

  Combined private and 
public

67 073 (8.7) 5741 (4.0)

  Some public insurance 443 617 (57.7) 78 846 (54.3)

Preferred language, N (column %)

  English 297 286 (38.6) 64 968 (44.7)

  Spanish 471 910 (61.4) 80 331 (55.3)

Visits per year, N (column %)

  <1 241 342 (31.4) 29 030 (20.0)

  (1, 3) 253 677 (33.0) 44 722 (30.8)

  (3, 5) 112 226 (14.6) 23 169 (15.9)

  5+ 161 951 (21.1) 48 378 (33.3)

Black race, N (column %) 26 677 (3.5) 2147 (1.5)

*There are 101 overlapping health systems between two columns.
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groups, compared with our disaggregated results, 
demonstrates why it should be a health equity research 
priority to understand this data more fully. Our analysis 
of heart disease and cardiovascular risk factor diagnosis 
in our three broad categories reveal very similar prev-
alences of diagnoses. However, when disaggregated, 
we observed wide variation in some conditions. Hyper-
tension prevalence ranged from 15% to 23%, hyper-
lipidaemia from 15% to 27% and diabetes varied from 
5% to 18%. This suggests that Latino populations may 
vary in their basic cardiovascular risk and/or care by 

specific country of origin, and combining them into a 
single broad category (or even smaller broad catego-
ries, like ‘non- US- born’) inappropriately combines a 
heterogeneous population that may have very different 
needs for prevention and treatment of heart disease 
and cardiovascular disease risk factors. Despite the chal-
lenges, health systems and researchers should continue 
to pursue safe ways to collect nativity information with 
co- occurring longitudinal, multilevel clinical data in 
order to better prevent and/or mitigate cardiovascular 
disease inequities.

Figure 2 Covariate- adjusted prevalence of heart disease and cardiovascular disease risk factor diagnosis, by ethnicity/nativity 
category. EHR, electronic health record.

Figure 3 Covariate- adjusted prevalence of heart disease and cardiovascular disease risk factor diagnosis prevalences, by 
Latin country of birth. EHR, electronic health record.
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Limitations
Country of birth information was present for a small 
subset of our total Latino population, which could 
produce greater variation in results. These findings and 
their implications could change with a larger sample. We 
were not able to consider time in the USA, generation 
after immigration or subgroups of US- born patients (eg, 
US- born Mexican Americans or US- born Cuban Ameri-
cans) which may play a significant role in the healthcare 
utilisation of this population. We did not analyse local or 
state policies or environments that may affect clinic work-
flow and practice in the collection of country of birth. 
CHCs are likely a unique environment for collecting 
sensitive information,28 and may not represent other clin-
ical environments.

Conclusion
In a multistate network of CHCs with a linked EHR, 
country of birth was collected in numerous Latino 
patients in many clinics and health systems, but not 
equally across all states in our network. Non- US- born, 
US- born and Latino patients without a place of birth 
reported had differing demographic and clinical charac-
teristics. State policies that enhance the safety of immi-
grant populations may enhance the collection of health 
equity related data. CHCs should strongly consider the 
collection of country of birth information, as the utilisa-
tion and risk factors of Latinos from specific countries 
of origin may differ, and population differences may 
not be observable when broader categories than specific 
country of origin are used. Rigorous and effective health 
equity research using Latino country of birth information 
paired with longitudinal healthcare information such as 
those found in EHRs might have significant potential for 
aiding clinical and public health practice. However, this 
depends on increased, widespread and accurate avail-
ability of this information, co- occurring with other robust 
demographic and clinical data nativity.
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APPENDIX 

Appendix Table 1. Recorded country of birth among non-US-born Latino patients, 

stratified by sex and language preference  

 
 Group, N (row % )  

 Sex Language preference Row total 

(column % ) Country Female Male English Spanish 

Total Non-US-born 50,704 (62.6%) 30,301 (37.4%) 8,953 (11.1%) 72,052 (88.9%) 81,005 (100%) 

Argentina 69 (52.3%) 63 (47.7%) 48 (36.4%) 84 (63.6%) 132 (0.2%) 

Bolivia 27 (61.4%) 17 (38.6%) 19 (43.2%) 25 (56.8%) 44 (0.05%) 
Brazil 93 (57.8%) 68 (42.2%) 142 (88.2%) 19 (11.8%) 161 (0.2%) 
Chile 72 (60.5%) 47 (39.5%) 49 (41.2%) 70 (58.8%) 119 (0.1%) 

Colombia 505 (65.8%) 263 (34.2%) 171 (22.3%) 597 (77.7%) 768 (0.9%) 
Costa Rica 68 (58.1%) 49 (41.9%) 49 (41.9%) 68 (58.1%) 117 (0.1%) 
Cuba 637 (33.6%) 1,260 (66.4%) 149 (7.9%) 1,748 (92.1%) 1,897 (2.3%) 

Dominican Republic 6,024 (60.5%) 3,937 (39.5%) 1,362 (13.7%) 8,599 (86.3%) 9,961 (12.3%) 
Ecuador 799 (54.8%) 660 (45.2%) 186 (12.7%) 1,273 (87.3%) 1,459 (1.8%) 

El Salvador 7,184 (67.1%) 3,515 (32.9%) 779 (7.3%) 9,920 (92.7%) 10,699 (13.2%) 
Guatemala 7,723 (55.1%) 6,294 (44.9%) 673 (4.8%) 13,344 (95.2%) 14,017 (17.3%) 
Honduras 3,299 (74.4%) 1,136 (25.6%) 322 (7.3%) 4,113 (92.7%) 4,435 (5.5%) 

Mexico 23,073 (65.2%) 12,342 (34.8%) 4,570 (12.9%) 30,845 (87.1%) 35,415 (43.7%) 
Nicaragua 341 (66.7%) 170 (33.3%) 75 (14.7%) 436 (85.3%) 511 (0.6%) 
Panama 48 (64.9%) 26 (35.1%) 31 (41.9%) 43 (58.1%) 74 (0.1%) 

Peru 362 (59.7%) 244 (40.3%) 149 (24.6%) 457 (75.4%) 606 (0.7%) 
Philippines 28 (65.1%) 15 (34.9%) 43 (100.0%) 0 (0.0%) 43 (0.05%) 

Spain 38 (61.3%) 24 (38.7%) 19 (30.6%) 43 (69.4%) 62 (0.1%) 
Venezuela 265 (64.3%) 147 (35.7%) 74 (18.0%) 338 (82.0%) 412 (0.5%) 
Othera 49 (67.1%) 24 (32.9%) 43 (58.9%) 30 (41.1%) 73 (0.1%) 
aOther countries with lower than 0.05% Non-US-born Latino include Belize, Paraguay, and 

Uruguay. These tables have 422 fewer patients than in Table 1 as we excluded low prevalence 
countries outside of the Americas. 
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Appendix Table 2. Recorded country of birth among non-US-born Latino patients, 

stratified by age at the first visit 

 

 Age at the first visit, N (row % ) 

Country 9-13 14-18 19-30 31-50 51-65 66-79 

Total Non-
US-born 1,999 (2.5%) 4,482 (5.5%) 16,071 (19.8%) 36,667 (45.3%) 17,495 (21.6%) 4,291 (5.3%) 

Argentina 1 (0.8%) 6 (4.5%) 21 (15.9%) 64 (48.5%) 33 (25.0%) 7 (5.3%) 
Bolivia 0 (0.0%) 1 (2.3%) 7 (15.9%) 16 (36.4%) 15 (34.1%) 5 (11.4%) 

Brazil 4 (2.5%) 5 (3.1%) 54 (33.5%) 80 (49.7%) 16 (9.9%) 2 (1.2%) 
Chile 0 (0.0%) 6 (5.0%) 14 (11.8%) 51 (42.9%) 34 (28.6%) 14 (11.8%) 

Colombia 28 (3.6%) 40 (5.2%) 161 (21.0%) 294 (38.3%) 186 (24.2%) 59 (7.7%) 
Costa Rica 3 (2.6%) 8 (6.8%) 15 (12.8%) 40 (34.2%) 34 (29.1%) 17 (14.5%) 
Cuba 53 (2.8%) 84 (4.4%) 515 (27.1%) 939 (49.5%) 257 (13.5%) 49 (2.6%) 

Dominican 
Republic 438 (4.4%) 685 (6.9%) 2,130 (21.4%) 3,487 (35.0%) 2,243 (22.5%) 978 (9.8%) 
Ecuador 34 (2.3%) 78 (5.3%) 368 (25.2%) 710 (48.7%) 207 (14.2%) 62 (4.2%) 

El Salvador 268 (2.5%) 623 (5.8%) 1,624 (15.2%) 4,019 (37.6%) 3,376 (31.6%) 789 (7.4%) 

Guatemala 385 (2.7%) 

1,434 

(10.2%) 3,887 (27.7%) 5,685 (40.6%) 2,175 (15.5%) 451 (3.2%) 
Honduras 249 (5.6%) 412 (9.3%) 1,293 (29.2%) 1,804 (40.7%) 573 (12.9%) 104 (2.3%) 
Mexico 494 (1.4%) 1,038 (2.9%) 5,719 (16.1%) 18,751 (52.9%) 7,823 (22.1%) 1,590 (4.5%) 

Nicaragua 10 (2.0%) 16 (3.1%) 64 (12.5%) 226 (44.2%) 157 (30.7%) 38 (7.4%) 
Panama 3 (4.1%) 4 (5.4%) 9 (12.2%) 26 (35.1%) 22 (29.7%) 10 (13.5%) 
Peru 6 (1.0%) 11 (1.8%) 78 (12.9%) 221 (36.5%) 233 (38.4%) 57 (9.4%) 

Philippines 1 (2.3%) 2 (4.7%) 4 (9.3%) 21 (48.8%) 9 (20.9%) 6 (14.0%) 
Spain 5 (8.1%) 7 (11.3%) 9 (14.5%) 28 (45.2%) 10 (16.1%) 3 (4.8%) 

Venezuela 16 (3.9%) 20 (4.9%) 85 (20.6%) 175 (42.5%) 70 (17.0%) 46 (11.2%) 
Othera 1 (1.4%) 2 (2.7%) 14 (19.2%) 30 (41.1%) 22 (30.1%) 4 (5.5%) 
aOther countries with lower than 0.05% Non-US-born Latino include Belize, Paraguay, and Uruguay. These tables have 
422 fewer patients than in Table 1 as we excluded low prevalence countries outside of the Americas. 
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Appendix Table 3. Recorded country of birth among Latino patients, stratified by federal 

poverty level 

 

 Federal Poverty Level, N (row % ) 

Country 

Above & 

Below 138 

Always Equal to 

or Over 138 

Always 

Under 138 

Never 

Reported 

Total Non-US-born 8,204 (10.1%) 4,139 (5.1%) 62,301 (76.9%) 6,361 (7.9%) 

Argentina 21 (15.9%) 6 (4.5%) 85 (64.4%) 20 (15.2%) 
Bolivia 3 (6.8%) 1 (2.3%) 28 (63.6%) 12 (27.3%) 
Brazil 16 (9.9%) 30 (18.6%) 98 (60.9%) 17 (10.6%) 

Chile 9 (7.6%) 10 (8.4%) 84 (70.6%) 16 (13.4%) 
Colombia 59 (7.7%) 62 (8.1%) 559 (72.8%) 88 (11.5%) 

Costa Rica 8 (6.8%) 13 (11.1%) 77 (65.8%) 19 (16.2%) 
Cuba 303 (16.0%) 48 (2.5%) 1,448 (76.3%) 98 (5.2%) 
Dominican Republic 933 (9.4%) 639 (6.4%) 7,280 (73.1%) 1,109 (11.1%) 

Ecuador 203 (13.9%) 213 (14.6%) 875 (60.0%) 168 (11.5%) 
El Salvador 997 (9.3%) 452 (4.2%) 8,792 (82.2%) 458 (4.3%) 
Guatemala 1,009 (7.2%) 459 (3.3%) 12,058 (86.0%) 491 (3.5%) 

Honduras 321 (7.2%) 200 (4.5%) 3,679 (83.0%) 235 (5.3%) 
Mexico 4,166 (11.8%) 1,881 (5.3%) 25,946 (73.3%) 3,422 (9.7%) 

Nicaragua 47 (9.2%) 24 (4.7%) 387 (75.7%) 53 (10.4%) 
Panama 10 (13.5%) 5 (6.8%) 50 (67.6%) 9 (12.2%) 
Peru 48 (7.9%) 43 (7.1%) 430 (71.0%) 85 (14.0%) 

Philippines 7 (16.3%) 1 (2.3%) 27 (62.8%) 8 (18.6%) 
Spain 3 (4.8%) 7 (11.3%) 46 (74.2%) 6 (9.7%) 
Venezuela 36 (8.7%) 36 (8.7%) 299 (72.6%) 41 (10.0%) 

Othera 5 (6.8%) 9 (12.3%) 53 (72.6%) 6 (8.2%) 
aOther countries with lower than 0.05% Non-US-born Latino include Belize, Paraguay, and 
Uruguay. These tables have 422 fewer patients than in Table 1 as we excluded low prevalence 

countries outside of the Americas. 
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Appendix Table 4. Recorded country of birth among Latino patients, stratified by 

insurance types 

 

 Insurance, N (row % ) 

Country Never Insured Some Private Some Private and Public Some Public 

Total Non-US-born 11,794 (14.6%) 7,023 (8.7%) 13,889 (17.1%) 48,299 (59.6%) 

Argentina 23 (17.4%) 11 (8.3%) 20 (15.2%) 78 (59.1%) 

Bolivia 3 (6.8%) 8 (18.2%) 4 (9.1%) 29 (65.9%) 
Brazil 37 (23.0%) 29 (18.0%) 17 (10.6%) 78 (48.4%) 
Chile 22 (18.5%) 24 (20.2%) 19 (16.0%) 54 (45.4%) 

Colombia 150 (19.5%) 153 (19.9%) 118 (15.4%) 347 (45.2%) 
Costa Rica 20 (17.1%) 11 (9.4%) 23 (19.7%) 63 (53.8%) 

Cuba 98 (5.2%) 69 (3.6%) 138 (7.3%) 1,592 (83.9%) 
Dominican Republic 508 (5.1%) 1,141 (11.5%) 3,042 (30.5%) 5,270 (52.9%) 
Ecuador 709 (48.6%) 132 (9.0%) 77 (5.3%) 541 (37.1%) 

El Salvador 1,054 (9.9%) 869 (8.1%) 1,516 (14.2%) 7,260 (67.9%) 
Guatemala 1,167 (8.3%) 790 (5.6%) 2,830 (20.2%) 9,230 (65.8%) 
Honduras 884 (19.9%) 464 (10.5%) 682 (15.4%) 2,405 (54.2%) 

Mexico 6,797 (19.2%) 3,111 (8.8%) 5,141 (14.5%) 20,366 (57.5%) 
Nicaragua 51 (10.0%) 40 (7.8%) 62 (12.1%) 358 (70.1%) 

Panama 8 (10.8%) 10 (13.5%) 18 (24.3%) 38 (51.4%) 
Peru 101 (16.7%) 82 (13.5%) 110 (18.2%) 313 (51.7%) 
Philippines 5 (11.6%) 4 (9.3%) 6 (14.0%) 28 (65.1%) 

Spain 8 (12.9%) 7 (11.3%) 9 (14.5%) 38 (61.3%) 
Venezuela 142 (34.5%) 59 (14.3%) 42 (10.2%) 169 (41.0%) 
Othera 7 (9.6%) 9 (12.3%) 15 (20.5%) 42 (57.5%) 
aOther countries with lower than 0.05% Non-US-born Latino include Belize, Paraguay, and Uruguay. These 

tables have 422 fewer patients than in Table 1 as we excluded low prevalence countries outside of the 
Americas. 
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Appendix Table 5. Recorded country of birth among Latino patients, stratified by annual 

visit rates 

 
Country Annual visit rate, N (row % ) 

 0-1 2- 3 4-5 >5 

Total Non-US-born 18,514 (22.9%) 25,942 (32.0%) 15,333 (18.9%) 21,216 (26.2%) 

Argentina 35 (26.5%) 49 (37.1%) 23 (17.4%) 25 (18.9%) 
Bolivia 12 (27.3%) 15 (34.1%) 7 (15.9%) 10 (22.7%) 
Brazil 59 (36.6%) 49 (30.4%) 26 (16.1%) 27 (16.8%) 

Chile 32 (26.9%) 46 (38.7%) 15 (12.6%) 26 (21.8%) 
Colombia 178 (23.2%) 235 (30.6%) 121 (15.8%) 234 (30.5%) 

Costa Rica 23 (19.7%) 44 (37.6%) 25 (21.4%) 25 (21.4%) 
Cuba 726 (38.3%) 795 (41.9%) 174 (9.2%) 202 (10.6%) 
Dominican Republic 1,332 (13.4%) 2,816 (28.3%) 2,029 (20.4%) 3,784 (38.0%) 

Ecuador 386 (26.5%) 523 (35.8%) 206 (14.1%) 344 (23.6%) 
El Salvador 2,482 (23.2%) 3,328 (31.1%) 2,084 (19.5%) 2,805 (26.2%) 
Guatemala 2,814 (20.1%) 4,483 (32.0%) 2,784 (19.9%) 3,936 (28.1%) 

Honduras 1,039 (23.4%) 1,355 (30.6%) 850 (19.2%) 1,191 (26.9%) 
Mexico 9,008 (25.4%) 11,665 (32.9%) 6,646 (18.8%) 8,096 (22.9%) 

Nicaragua 97 (19.0%) 172 (33.7%) 106 (20.7%) 136 (26.6%) 
Panama 16 (21.6%) 27 (36.5%) 14 (18.9%) 17 (23.0%) 
Peru 123 (20.3%) 156 (25.7%) 127 (21.0%) 200 (33.0%) 

Philippines 10 (23.3%) 20 (46.5%) 10 (23.3%) 3 (7.0%) 
Spain 13 (21.0%) 16 (25.8%) 11 (17.7%) 22 (35.5%) 
Venezuela 115 (27.9%) 119 (28.9%) 60 (14.6%) 118 (28.6%) 

Othera 14 (19.2%) 29 (39.7%) 15 (20.5%) 15 (20.5%) 
aOther countries with lower than 0.05% Non-US-born Latino include Belize, Paraguay, and Uruguay. These 
tables have 422 fewer patients than in Table 1 as we excluded low prevalence countries outside of the 

Americas. 

 

 

 

 

 

 

 

 

 

 

 

  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Fam Med Com Health

 doi: 10.1136/fmch-2022-001972:e001972. 11 2023;Fam Med Com Health, et al. Heintzman J



Appendix Table 6. Recorded country of birth among Latino patients, stratified by 

cardiovascular disease and risk factor diagnosis 

 
Country Patients with positive diagnosis , N (%  of total non-US-born by country) 

 Heart Disease Obesity Diabetes Hypertension Hyperlipidemia  

Total Non-
US-born 

896  
(1.1%) 

38,556  
(48.1%) 

11,946 
(14.9%) 

15,319 
(19.1%) 

20,092  
(25.0%)  

Argentina 3 (2.3%) 47 (35.6%) 11 (8.3%) 23 (17.4%) 28 (21.2%)  
Bolivia 1 (2.3%) 18 (40.9%) 9 (20.5%) 7 (15.9%) 13 (29.5%)  

Brazil 0 (0.0%) 41 (25.5%) 5 (3.1%) 7 (4.3%) 17 (10.6%)  
Chile 0 (0.0%) 48 (40.3%) 9 (7.6%) 22 (18.5%) 30 (25.2%)  

Cambodia 1 (16.7%) 3 (50.0%) 0 (0.0%) 3 (50.0%) 1 (16.7%)  
Costa Rica 3 (2.6%) 43 (36.8%) 18 (15.4%) 37 (31.6%) 35 (29.9%)  
Cuba 26 (1.4%) 617 (32.5%) 111 (5.9%) 291 (15.3%) 241 (12.7%)  

Dominican 
Republic 189 (1.9%) 4,923 (49.4%) 1,460 (14.7%) 2,785 (28.0%) 2,347 (23.6%)  
Ecuador 7 (0.5%) 478 (32.8%) 70 (4.8%) 99 (6.8%) 179 (12.3%)  

El Salvador 153 (1.4%) 5,494 (51.4%) 1,851 (17.3%) 2,775 (25.9%) 3,252 (30.4%)  
Guatemala 103 (0.7%) 6,250 (44.6%) 1,623 (11.6%) 1,730 (12.3%) 3,232 (23.1%)  

Honduras 24 (0.5%) 2,106 (47.5%) 340 (7.7%) 549 (12.4%) 687 (15.5%)  
Mexico 364 (1.0%) 17,776 (50.2%) 6,257 (17.7%) 6,652 (18.8%) 9,592 (27.1%)  
Nicaragua 11 (2.2%) 242 (47.4%) 73 (14.3%) 120 (23.5%) 157 (30.7%)  

Panama 2 (2.7%) 32 (43.2%) 8 (10.8%) 20 (27.0%) 15 (20.3%)  
Peru 4 (0.7%) 234 (38.6%) 61 (10.1%) 110 (18.2%) 179 (29.5%)  
Philippines 1 (2.3%) 2 (4.7%) 7 (16.3%) 10 (23.3%) 16 (37.2%)  

Spain 1 (1.6%) 24 (38.7%) 11 (17.7%) 11 (17.7%) 11 (17.7%)  
Venezuela 3 (0.7%) 145 (35.2%) 16 (3.9%) 55 (13.3%) 47 (11.4%)  

Othera 0 (0%) 33 (46.5%) 6 (8.5%) 13 (18.3%) 13 (18.3%)  
aOther countries with lower than 0.05% Non-US-born Latino include Belize, Paraguay, and Uruguay. These 
tables have 422 fewer patients than in Table 1 as we excluded low prevalence countries outside of the Americas. 
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Appendix Table 7. Unadjusted and covariate-adjusted Prevalence of Heart Disease and 

cardiovascular disease risk factor diagnosis among Latinos with/without a place of birth 

reported and by Latin Country of Birth 

 

 

 

 

 

 

 

 

 

 

 

 

  

  Heart Disease Obesity Diabetes Hypertension  Hyperlipidemia 

 

Crude 

Rate 

Adjusted 

Rate 

Crude 

Rate 

Adjusted 

Rate 

Crude 

Rate 

Adjusted 

Rate 

Crude 

Rate 

Adjusted 

Rate 

Crude 

Rate  

Adjusted 

Rate 

Overall  
 

1.0 1.0  
(0.9, 1.1) 

45.6 45.6 
(45.0, 46.3) 

10.5 10.5 
(10.1, 10.9) 

13.8 13.8 
(13.4, 14.3) 

15.5 15.5 
(14.9, 16.2) 

By place of birth reported  

Non-US-born Latino 

 

1.1 

 

0.8 

(0.7, 0.9) 

47.8 

 

42.3 

(40.3, 44.4) 

14.8 

 

10.3 

(9.4, 11.2) 

19.0 

 

13.5 

(12.4, 14.6) 

24.9 

 

17.7 

(15.7, 19.6) 

US-born Latino 

 
 

0.9 
 

1.1 
(1.0, 1.3) 

45.6 
 

46.3 
(44.7, 47.9) 

7.5 
 

11.3 
(10.5, 12.0) 

11.5 
 

15.6 
(14.6, 16.6) 

13.4 
 

18.3 
(16.7, 20.0) 

Latino place of birth not 

collected 

1.0 

 

1.0 

(0.9, 1.1) 

45.4 

 

45.9 

(45.3, 46.6) 

10.3 

 

10.5 

(10.1, 10.9) 

13.4 

 

13.8 

(13.3, 14.3) 

14.7 

 

15.1 

(14.4, 15.8) 

P-values  <0.001  <0.001  0.06  <0.001  <0.001 

By Non-US-born country  

Mexico  

(N=35,415) 

1.0 

 

1.2 

(1.0, 1.4) 

50.2 

 

50.4  

(48.2, 52.6) 

17.7 

 

18.1  

(16.7, 19.4) 

18.8 

 

19.5  

(17.4, 21.6) 

27.1 

 

27.5  

(24.2, 30.9) 

Guatemala  
(N=14,017) 

0.7 
 

1.1 
(0.9, 1.3) 

44.6 
 

45.7  
(43.6, 47.8) 

11.6 
 

14.0  
(12.2, 15.8) 

12.3 
 

15.7  
(13.4, 17.9) 

23.1 
 

26.1  
(23.7, 28.5) 

El Salvador  

(N=10,699) 

1.4 

 

1.2 

(1.0, 1.5) 

51.4 

 

50.8  

(48.5, 53.1) 

17.3 

 

14.6  

(13.3, 15.9) 

25.9 

 

21.1  

(19.9, 22.3) 

30.4 

 

26.9  

(24.7, 29.1) 

Dominican Republic 
(N=9,961) 

1.9 
 

1.5 
(1.2, 1.7) 

49.4 
 

46.7  
(44.1, 49.3) 

14.7 
 

12.2  
(10.9, 13.4) 

28.0 
 

23.7  
(21.7, 25.7) 

23.6 
 

20.9  
(18.7, 23.1) 

Cuba  
(N=1,897) 

1.4 
 

1.9 
(1.0, 2.7) 

32.5 
 

37.2  
(34.7, 39.8) 

5.9 
 

8.0  
(6.6, 9.5) 

15.3 
 

21.0  
(18.4, 23.6) 

12.7 
 

15.4  
(12.1, 18.7) 

P-values  0.06  <0.001  <0.001  <0.001  <0.001 
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