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ABSTRACT
Objective The objective of this research was to examine 
how different measurements of poverty (household- level 
and neighborhood- level) were associated with asthma 
care utilisation outcomes in a community health centre 
setting among Latino, non- Latino black and non- Latino 
white children.
Design, setting and participants We used 2012–2017 
electronic health record data of an open cohort of children 
aged <18 years with asthma from the OCHIN, Inc. network. 
Independent variables included household- level and 
neighborhood- level poverty using income as a percent of 
federal poverty level (FPL). Covariate- adjusted generalised 
estimating equations logistic and negative binomial 
regression were used to model three outcomes: (1) ≥2 
asthma visits/year, (2) albuterol prescription orders and (3) 
prescription of inhaled corticosteroids over the total study 
period.
Results The full sample (n=30 196) was 46% Latino, 
26% non- Latino black, 31% aged 6–10 years at first clinic 
visit. Most patients had household FPL <100% (78%), yet 
more than half lived in a neighbourhood with >200% FPL 
(55%). Overall, neighbourhood poverty (<100% FPL) was 
associated with more asthma visits (covariate- adjusted 
OR 1.26, 95% CI 1.12 to 1.41), and living in a low- income 
neighbourhood (≥100% to <200% FPL) was associated 
with more albuterol prescriptions (covariate- adjusted 
rate ratio 1.07, 95% CI 1.02 to 1.13). When stratified by 
race/ethnicity, we saw differences in both directions in 
associations of household/neighbourhood income and care 
outcomes between groups.
Conclusions This study enhances understanding of 
measurements of race/ethnicity differences in asthma care 
utilisation by income, revealing different associations of 
living in low- income neighbourhoods and households for 
Latino, non- Latino white and non- Latino black children 
with asthma. This implies that markers of family and 
community poverty may both need to be considered when 
evaluating the association between economic status and 
healthcare utilisation. Tools to measure both kinds of 

poverty (family and community) may already exist within 
clinics, and can both be used to better tailor asthma care 
and reduce disparities in primary care safety net settings.

INTRODUCTION
Poverty is associated with poor health1–3; 
however, the association of poverty with 
the utilisation of healthcare is less clear. In 
some settings, low- income individuals have 
been shown to use, or have less access to, 
appropriate care,4–6 and in other settings, 
the reverse has been found, especially when 
factors such as insurance, ethnicity and 
language are considered.7–9

Complicating our understanding of the 
relationship between poverty and healthcare 
utilisation is a consideration of how poverty 
is measured. Numerous studies have used 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Poverty affects health outcomes, especially in 
chronic conditions such as asthma, and there are 
many ways to measure poverty.

WHAT THIS STUDY ADDS
 ⇒ When measures of household and neighbourhood 
poverty are combined in a primary care context 
(US community health centres), household poverty 
appears more influential on asthma care utilisation 
outcomes, however this varies by race/ethnicity.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Data that are already collected at clinics, or easily 
linked to clinic data, can be used to tailor care to be 
more equitable by incorporating this social determi-
nant of health into regular clinical care.
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individual/household income as a relatively straightfor-
ward measure of economic status,1 4 10 11 but increasing 
attention to neighbourhood social factors, including 
poverty/income at a neighbourhood level, suggests that 
these neighbourhood/community markers of poverty 
are also significantly associated with healthcare utilisa-
tion.12–16 Moreover, neighbourhood- level socioeconomic 
factors can affect health regardless of individual circum-
stances.12 17 Although some research has found that 
neighbourhood does not affect access to care overall, this 
may be due to increased utilisation of safety net clinic 
services rather than private medical care in low- income 
neighbourhoods.18

Healthcare providers, especially in federally funded 
primary care organisations, routinely collect household 
income data19 20 and consider neighbourhood factors in 
determining risk, care patterns and best approaches to 
their patients and their communities.21 22 Understanding 
whether or not household or community markers of 
poverty are more heavily associated with the use of 
specific healthcare services may be useful to clinics and 
organisations in serving patients with increased social 
risk, and in considering what information to gather about 
their patients and communities.

Asthma can be an expensive condition. The American 
Thoracic Society recently released a statement regarding 
the affordability of asthma medications in response to 
the continually increasing costs that low- income and 
even middle- income patients face when trying to obtain 
these necessary medications.23 24 Neighborhood- level 
poverty has also been associated with asthma risk or diag-
nosis.25 26 Compounding this even further, household- 
level and neighborhood- level poverty can affect the 
asthma care of children differently depending on race 
and ethnicity.10 27

In this study, we investigated whether household- level 
markers of poverty and/or neighborhood- level markers 
of poverty were differentially associated with care utili-
sation outcomes when combined with each other in the 
context of primary care, overall and by race/ethnicity, 
in a community health centre (CHC) setting. These 
important outcomes of asthma care utilisation include 
visits for asthma care and albuterol prescription among 
the full sample of children with asthma, and inhaled 
corticosteroid prescriptions in children with persistent 
asthma. Prescribing inhaled corticosteroids for persistent 
asthma is a longstanding, guideline- driven step in asthma 
treatment,28 and there is evidence that Latinos underuse 
and are underprescribed inhaled corticosteroid medi-
cations.29 30 The role of poverty in accessing this kind of 
asthma care in low- income Latino, non- Latino black and 
non- Latino white children can help provide better under-
standing of how clinicians and health system planners 
can use different types of measurements to reduce dispar-
ities in primary care settings. The study sample includes 
patients who received care at CHCs, where patients have 
generally lower income and are able to receive care 
regardless of their ability to pay,8 31 32 thus we hypothesise 

that neighborhood- level poverty will have more impact 
than household- level poverty, when examined together 
in the same model, on asthma care utilisation outcomes. 
Additionally, we hypothesise that there will be differences 
in race/ethnicity groups.

METHODS
Data source and patient inclusion criteria
Our study used OCHIN, Inc. (not an acronym, formerly 
Oregon Community Health Information network until 
other states joined) data on children with asthma from 
13 states (Oregon (32%), California (26%), Ohio (15%), 
Massachusetts (11%), Indiana (5%); else: Alaska, Georgia, 
Minnesota, Montana, North Carolina, Texas, Washington 
and Wisconsin). The OCHIN network includes >1000 
CHCs in 45 US states as of April 2023, and data are avail-
able to those who partner with OCHIN for research. 
Patients receiving care at these clinics sign a consent 
form that they will allow their data to be used for research 
purposes. OCHIN provides Epic electronic health record 
(EHR) to all member CHCs and are able to use these 
data for research. Inclusion criteria was age <18 years, ≥1 
geocoded address in the EHR, ≥1 ambulatory visit in study 
clinics between 1 January 2012 and 31 December 2017, 
and ≥1 documentation of household income. A diagnosis 
of asthma (irrespective of the number of visits) was iden-
tified in this population as having ≥1 International Classi-
fication of Disease (ICD)- 9 code of 493* or ICD- 10 code 
of J45* captured by encounter or problem list diagnosis 
during the study period. In the subsample of patients with 
persistent asthma, we identified persistent asthma using 
ICD- 10 codes J45.30- 32, J45.40- 42, J45.50- 52. See study 
participant inclusion in online supplemental figure 1.

Primary outcome variables
The three dependent variables were clinical measures 
that reflect the utilisation of care for asthma management 
and control. The first outcome was asthma care visits (ie, 
binary indicator of having ≥2 visits per year for asthma 
care,28 defined as two visits coded for asthma or one 
coded for asthma plus one coded as a visit for primary 
care, as many children get asthma care at primary care 
visits). A minimum of two visits per year for asthma 
management is recommended by the National Asthma 
Education and Prevention Programme’s Expert Panel,28 
and this outcome was chosen to determine whether the 
minimum standard of care was met with regard to utili-
sation—once the minimum is met, the number of addi-
tional visits needed differ by child based on individual 
care needs, which is why this is operationalised as a binary 
outcome. The second outcome was number of albuterol 
prescription orders. Albuterol is a short- acting broncho-
dilator medication used to relieve acute asthma symp-
toms.33 The third and final outcome was prescription of 
inhaled corticosteroids among children with persistent 
asthma. Inhaled corticosteroids are long- term controller 
medications, used as first- line treatment in patients with 
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persistent asthma.33 Prescriptions were based on medica-
tion orders in the EHR, and medications were identified 
by National Drug Codes, reviewed and cleaned by analysts 
and reviewed again for final categorisation by a practising 
clinician.

Independent variables
The main independent variables were race/ethnicity, 
household income and neighbourhood income. Self- 
reported race/ethnicity was categorised as Latino, non- 
Latino black and non- Latino white. While we use Latino/a 
because it is often preferred in our study population, 
the actual ethnicity information collected by clinics is 
Hispanic and non- Hispanic white. CHCs are mandated to 
collect this information, therefore missing race/ethnicity 
data are low.19 Income as a per cent of federal poverty 
level (FPL) at the household level (household FPL), 
and income as a per cent of FPL at the census tract- level 
(neighbourhood FPL) were considered. Household FPL 
was collected at clinic visits. We then summarised the 
variable to three groups based on FPL at the majority of 
visits: (1) <100% household FPL, (2) ≥100% to <200% 
household FPL and (3) ≥200% household FPL at the 
majority of visits. If there were ties, the lower FPL cate-
gory was chosen, as we assume risk to be higher if poverty 
is greater.20 Although household FPL was a continuous 
variable, we categorised it to match the categories that are 
reported for the neighbourhood FPL variable which came 
from the American Community Survey (ACS) 2012–2016 
estimates. The variables collected from the ACS repre-
sent (1) per cent of census tract at poverty level (<100% 
FPL) and (2) per cent of census tract at low- income level 
(<200% FPL, but ≥100% FPL). We linked the patient 
address data from the EHR to the census tract- level 
ACS data, using the address with the longest duration if 
multiple addresses were recorded for a patient (when a 
patient moves, they report the new addresses to the clinic 
and the time between addresses can be estimated). The 
neighbourhood FPL variable had three categories: (1) 
poverty: <100% neighbourhood FPL (≥50% of the census 
tract had FPL <100%), (2) low- income: ≥100% to <200% 
neighbourhood FPL (≥50% of the census tract had FPL 
<200%, but ≥100%), (3) ≥200% neighbourhood FPL 
(≥50% of the census tract had FPL ≥200%). These cate-
gories are consistent with Health Resources & Services 
Administration guidelines for provision of discounted 
care at CHCs.34

Confounders
Potential confounders included in our regression models 
included age in years at first visit (categorised: <3, 3–5, 
6–10, 11–17), sex (male/female), insurance type across 
study visits (never insured, some private insurance, some 
public insurance, mixture of public and private insur-
ance), maximum documented asthma severity (mild or 
moderate/severe) and body mass index (BMI) across 
study visits (never overweight/obese (patients were always 
<85th percentile for age and sex), sometimes overweight/

obese (patients has a BMI ≥85th percentile for age and 
sex at least one time), always overweight/obese (patients 
always had a BMI ≥85th percentile for age and sex). BMI 
was included because obesity can affect asthma control 
and medication efficacy.35 36 The albuterol and inhaled 
steroid models also included visits per year (<2, 2–5, 5–10, 
>10). Although we report patient- preferred language 
descriptively, we did not include it in modelling, as it was 
too closely correlated with ethnicity in this sample. Also 
described is the 2010 rural- urban commuting area code 
for each patient’s primary clinic (urban/rural), which 
was not included in the models due to lack of variation 
(>98% of clinics had urban designation).

Statistical analysis
All analyses were performed at the patient level. We 
conducted descriptive statistics to examine patient char-
acteristics. We then estimated unadjusted outcome prev-
alence and rates overall and by race/ethnicity groups. 
Next, we considered two analytic approaches. First, we 
estimated the association between household and neigh-
bourhood poverty with our asthma study outcomes using 
generalised estimating equations (GEE) regression 
models. Then, we ran stratified analyses by race/ethnicity 
groups to examine effect modification in the associations 
between poverty and asthma study outcomes. For odds of 
having ≥2 visits for asthma and odds of ever having had 
an inhaled steroid prescription (in the subsample with 
persistent asthma), we used GEE logistic regression, fitted 
with a compound symmetry correlation structure and 
empirical sandwich variance estimator to obtain adjusted 
ORs and their corresponding 95% CIs, while accounting 
for clustering of patients within the patients’ primary 
clinics. The rates of albuterol, in the overall sample, and 
inhaled corticosteroids among the subsample of children 
with persistent asthma, were analysed using GEE- negative 
binomial regression to obtain adjusted rate ratios (RR), 
also clustering by primary clinic. All models were adjusted 
for confounders listed above. The analytic dataset was 
created using RStudio V.1.3.1056, and analyses were 
performed using Stata V.15 and two- sided testing with set 
5% type I error.

Patient and public involvement
The OCHIN Patient Engagement Panel reviews studies 
using OCHIN patient data.

RESULTS
Sample characteristics
Table 1 shows the characteristics of our total patient 
sample of children with asthma (n=30 196). The chil-
dren in this sample were Latino (46%), non- Latino black 
(26%) and non- Latino white (28%). The most common 
age category at first visit was 6–10 years (31%). More chil-
dren were male (56%), with 2–5 (41%) or <2 primary 
care clinic visits per year (34%). Most of the sample used 
public insurance (84%) and more than half had mild 

 on A
pril 27, 2024 by guest. P

rotected by copyright.
http://fm

ch.bm
j.com

/
F

am
 M

ed C
om

 H
ealth: first published as 10.1136/fm

ch-2022-001760 on 31 July 2023. D
ow

nloaded from
 

http://fmch.bmj.com/


4 Lucas JA, et al. Fam Med Com Health 2023;11:e001760. doi:10.1136/fmch-2022-001760

Open access 

Table 1 Characteristics of paediatric patients with asthma, overall and by race/ethnicity (n=30 196)

Overall
N=30 196
N (%)

Latino
N=13 905
N (%)

Non- Latino black
N=7860
N (%)

Non- Latino white
N=8431
N (%)

Age category at first visit (years)

  <3 6930 (23.0) 3820 (27.5) 1514 (19.3) 1596 (18.9)

  3–5 5915 (19.6) 3013 (21.7) 1461 (18.6) 1441 (17.1)

  6–10 9390 (31.1) 4290 (30.9) 2480 (31.6) 2620 (31.1)

  11–17 7961 (26.3) 2782 (20.0) 2405 (30.6) 2774 (32.9)

Sex

  Male 16 925 (56.1) 7923 (57.0) 4396 (55.9) 4606 (54.6)

  Female 13 271 (44.0) 5982 (43.0) 3464 (44.1) 3825 (45.4)

Insurance type

  Never insured 817 (2.7) 277 (2.0) 258 (3.3) 282 (3.3)

  Some private 1702 (5.6) 327 (2.4) 462 (5.9) 913 (10.8)

  Some public 25 422 (84.2) 12 430 (89.4) 6708 (85.3) 6284 (74.5)

  Some private and public 2255 (7.5) 871 (6.3) 432 (5.5) 952 (11.3)

Visits per year

  <2 10 317 (34.2) 3718 (26.7) 3472 (44.2) 3127 (37.1)

  2 up to 5 12 519 (41.5) 6135 (44.1) 2913 (37.1) 3471 (41.2)

  5 up to 10 5544 (18.4) 3135 (22.5) 1067 (13.6) 1342 (15.9)

  >10 1816 (6.0) 917 (6.6) 408 (5.2) 491 (5.8)

Maximum documented asthma severity

  Intermittent 10 319 (34.2) 4791 (34.5) 2962 (37.7) 2566 (30.4)

  Mild 4408 (14.6) 2081 (15.0) 1438 (18.3) 889 (10.5)

  Moderate or severe 2738 (9.1) 1232 (8.9) 803 (10.2) 703 (8.3)

  Not documented 12 731 (42.2) 5801 (41.7) 2657 (33.8) 4273 (50.7)

Body mass index

  Never overweight/obese 11 947 (39.6) 4809 (34.6) 3450 (43.9) 3688 (43.7)

  Sometimes overweight/obese 8471 (28.1) 4399 (31.6) 1814 (23.1) 2258 (26.8)

  Always overweight/obese 9778 (32.4) 4697 (33.8) 2596 (33.0) 2485 (29.5)

Albuterol prescribed ever within study period

  Yes 26 436 (87.6) 12 621 (90.8) 6715 (85.4) 7100 (84.2)

Primary language

  English 21 136 (70.0) 4845 (34.8) 7860 (100.0) 8431 (100.0)

  Spanish 9060 (30.0) 9060 (65.2) 0 (0.0) 0 (0.0)

2010 RUCA designation of patients’ primary clinics

  Urban 29 735 (98.5) 13 806 (99.3) 7846 (99.8) 8083 (95.9)

  Rural 461 (1.5) 99 (0.7) 14 (0.2) 348 (4.1)

Household FPL

  Under 100% 23 624 (78.2) 10 852 (78.0) 6944 (88.3) 5828 (69.1)

  ≥100% to <200% 4984 (16.5) 2664 (19.2) 694 (8.8) 1626 (19.3)

  200% or higher 1588 (5.3) 389 (2.8) 222 (2.8) 977 (11.6)

Neighbourhood FPL

  Under 100% 1668 (5.5) 290 (2.1) 1248 (15.9) 130 (1.5)

  ≥100% to <200% 12 040 (39.9) 6413 (46.1) 3529 (44.9) 2098 (24.9)

  200% or higher 16 488 (54.6) 7202 (51.8) 3083 (39.2) 6203 (73.6)

FPL, federal poverty level; RUCA, rural- urban commuting area.
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persistent asthma (61.7%). Most patients had a house-
hold income of <100% FPL (78%), however, more than 
half lived in a neighbourhood with ≥200% FPL (55%). 
Characteristics by household and neighbourhood income 
group are shown in online supplemental tables 1 and 2. 
Characteristics for the sample with EHR- documented 
persistent asthma (n=6665) were similar to the full study 
sample and are shown in online supplemental table 3.

Unadjusted outcomes
Unadjusted outcome data are shown in table 2. Non- 
Latino white patients had the lowest unadjusted preva-
lence and rates of all outcomes. Latino and non- Latino 
black patients had similar prevalence/rates.

Adjusted outcomes—overall sample
Figure 1 and online supplemental table 4 show that among 
children with asthma, children living in poor neighbourhoods 

(FPL <100%) had 26% higher odds of having ≥2 visits for 
asthma (OR 1.26, 95% CI 1.12 to 1.41). Those living in low- 
income neighbourhoods (FPL ≥100 to <200%) had more 
albuterol orders (RR 1.07, 95% CI 1.02 to 1.13). Household 
income was not significantly associated with asthma visits or 
albuterol orders.

Adjusted outcomes—subsample with persistent asthma
Among the subsample of children with persistent asthma, 
those living in low- income areas (FPL ≥100 to <200%) had 
more inhaled steroid orders than those in high- income areas 
(>200% FPL) (RR 1.10, 95% CI 1.03 to 1.17). Household FPL 
showed no significant association with asthma care outcomes 
(figure 1 and online supplemental table 2).

Adjusted odds of having ≥2 asthma visits by race/ethnicity
Table 3 and online supplemental figure 2 show that in 
race/ethnicity stratified models, Latino children living in 

Table 2 Unadjusted asthma care outcomes, overall and stratified by race/ethnicity

Total sample
Overall
(n=30 196)

Latino
(n=13 905)

Non- Latino black 
(n=7860)

Non- Latino white 
(n=8431)

Prevalence of having had ≥2 asthma visits 
per year (n, %)

10 090 (33.4%) 4975 (35.8%) 3030 (38.6%) 2085 (24.7%)

Rate of albuterol prescriptions per year 
(rate, 95% CI)

1.05 (1.04 to 1.05) 1.14 (1.13 to 1.15) 1.12 (1.11 to 1.13) 0.82 (0.81 to 0.83)

Sample with persistent asthma
Overall
(n=6665)

Latino
(n=3087)

Non- Latino black 
(n=2103)

Non- Latino white 
(n=1475)

Rate of inhaled corticosteroid prescriptions 
per year (rate, 95% CI)

0.85 (0.84 to 0.86) 0.90 (0.88 to 0.92) 0.91 (0.89 to 0.94) 0.66 (0.64 to 0.68)

Prevalence of ever having had inhaled 
corticosteroid (n, %)

5397 (81.0%) 2598 (84.2%) 1653 (78.6%) 1146 (77.7%)

Figure 1 Overall associations of asthma care outcomes by neighbourhood and household income (reference group ≥200% 
federal poverty level (FPL)). Y- axis labels are defined as: ‘under 100’=income as per cent of FPL <100%; ‘100–200’=income 
as per cent of FPL between 100% and 200%. The reference group was ≥200% FPL. Outcomes included ‘visits’=ORs of 
having ≥2 asthma visits per year; ‘albuterol’=rate ratios of albuterol prescriptions per year; ‘ICS rates’=rate ratios of inhaled 
corticosteroids in children with persistent asthma. ‘ICS odds’=and ORs of inhaled corticosteroids in children with persistent 
asthma. Generalised estimating equations logistic and negative binomial models adjusted for age at first visit, race/ethnicity, 
sex, insurance, body mass index, asthma severity.
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low- income households (≥100 to <200% FPL) had lower 
odds of having ≥2 asthma visits compared with Latino 
children in a household with >200% FPL (OR 0.73, 95% 
CI 0.56 to 0.94). Neighbourhood FPL did not affect odds 
of having ≥2 asthma visits for Latino children.

For non- Latino black children, those in low- income 
households (≥100 to <200% FPL) had 29% higher odds 
of having ≥2 asthma visits per year compared with non- 
Latino black children in a household with >200% FPL 
(OR 1.29, 95% CI 1.02 to 1.62). Non- Latino black chil-
dren in neighbourhoods with the most poverty (<100% 
FPL) had 22% greater odds of having ≥2 asthma visits 
per year compared with non- Latino black children in 
neighbourhoods with >200% FPL (OR 1.22, 95% CI 
1.06 to 1.39).

Household FPL did not affect visits for non- Latino 
white children, however, non- Latino white children 
living in areas with poverty (<100% FPL), and those 
in low- income areas (≥100 to <200% FPL) had greater 
odds of asthma visits compared with those living in 
high- income areas (table 3 and online supplemental 
figure 2).

Adjusted rates of albuterol prescription by race/ethnicity
Table 3 and online supplemental figure 3 show that 
Latino children living in low- income neighbourhoods 

(≥100% to <200% FPL) had 9% greater rate of albuterol 
prescription than those living in neighbourhoods with 
>200% FPL (adjusted RR 1.09, 95% CI 1.01 to 1.17). 
Household FPL did not influence albuterol prescrip-
tion among Latino children. Neither household nor 
neighbourhood FPL affected albuterol use in non- 
Latino black children.

For non- Latino white children, those in a household 
with the most poverty (<100% FPL) had lower rates of 
albuterol prescription compared with non- Latino white 
children in households with >200% FPL (RR 0.91, 95% 
CI 0.84 to 0.99). Non- Latino white children in low- 
income neighbourhoods (≥100 to <200% FPL) had 
higher rates of albuterol prescription than non- Latino 
white children in neighbourhoods with >200% FPL 
(RR 1.11, 95% CI 1.05 to 1.18).

Rates/Odds of corticosteroid prescription among children with 
persistent asthma by race/ethnicity
Among the sample with persistent asthma, the rate of 
corticosteroid prescription was greater for non- Latino 
white children living in poor (<100% FPL) and low- 
income (≥100% to <200% FPL) neighbourhoods than 
those in >200% FPL neighbourhoods (<100% FPL RR 
1.25, 95% CI 1.02 to 1.53; ≥100% to <200% FPL RR 1.20, 
95% CI 1.06 to 1.36). All other groups had comparable 

Table 3 Adjusted asthma care outcomes estimated from GEE logistic and negative binomial models, stratified by race/
ethnicity

Latino
(n=13 905)

Non- Latino black 
(n=7860)

Non- Latino white 
(n=8431)

Odds of having at least two asthma 
visits per year

OR (95% CI)

Household FPL categories     

  Under 100% 0.79 (0.62 to 1.00) 1.19 (0.91 to 1.55) 0.84 (0.63 to 1.13)

  ≥100% to <200% 0.73 (0.56 to 0.94) 1.29 (1.02 to 1.62) 0.88 (0.67 to 1.15)

  200% or higher (ref.) -- -- --

Neighbourhood FPL categories     

  Under 100% 1.26 (0.96 to 1.66) 1.22 (1.06 to 1.39) 2.02 (1.52 to 2.68)

  ≥100% to <200% 1.01 (0.93 to 1.10) 1.07 (0.96 to 1.19) 1.15 (1.03 to 1.28)

  200% or higher (ref.) -- -- --

Albuterol prescription per year RR (95% CI)

Household FPL categories

  Under 100% 0.96 (0.87 to 1.08) 0.96 (0.84 to 1.11) 0.91 (0.84 to 0.99)

  ≥100% to <200% 0.96 (0.87 to 1.06) 0.98 (0.87 to 1.12) 0.93 (0.86 to 1.01)

  200% or higher (ref.) -- -- --

Neighbourhood FPL categories

  Under 100% 0.95 (0.82 to 1.10) 0.94 (0.85 to 1.04) 1.10 (0.92 to 1.33)

  ≥100% to <200% 1.09 (1.01 to 1.17) 0.99 (0.93 to 1.06) 1.11 (1.05 to 1.18)

  200% or higher (ref.) -- -- --

GEE logistic and negative binomial models adjusted for age at first visit, sex, insurance, body mass index, asthma severity and visits per year 
in the albuterol model.
Boldface indicates statistical significance.
FPL, federal poverty level; GEE, generalised estimating equations; RR, rate ratio.

 on A
pril 27, 2024 by guest. P

rotected by copyright.
http://fm

ch.bm
j.com

/
F

am
 M

ed C
om

 H
ealth: first published as 10.1136/fm

ch-2022-001760 on 31 July 2023. D
ow

nloaded from
 

https://dx.doi.org/10.1136/fmch-2022-001760
https://dx.doi.org/10.1136/fmch-2022-001760
https://dx.doi.org/10.1136/fmch-2022-001760
http://fmch.bmj.com/


7Lucas JA, et al. Fam Med Com Health 2023;11:e001760. doi:10.1136/fmch-2022-001760

Open access

rates of albuterol prescription. Non- Latino white children 
with persistent asthma living in poor neighbourhoods 
(<100% FPL) also had higher odds of ever having an 
inhaled corticosteroid prescription compared with those 
in >200% FPL neighbourhoods (OR 2.13, 95% CI 1.01 to 
4.51). All other groups had comparable odds of inhaled 
corticosteroid prescription (table 4).

DISCUSSION
This study enhances our understanding of racial and 
ethnic variation in asthma care utilisation by neigh-
bourhood and household income, revealing potentially 
different effects of living in low- income neighbourhoods 
and households for Latino, non- Latino white and non- 
Latino black children with asthma. To our knowledge, 
this is the first study to use EHR data from a safety net 
population to explore the potentially differential effects 
of household and neighbourhood poverty on asthma care 
utilisation measures across racial and ethnic groups. Our 
findings that associations differ across neighbourhood 
and household poverty levels are important to those 
hoping to combat disparities among populations with 
asthma in primary care safety net settings.

In our study, we did not find evidence of a relation-
ship between individual- level income and asthma utilisa-
tion. This is a crucial finding, as CHCs may be playing 

a critical role in neighbourhoods to support families of 
low- income to use services that may not be accessible 
otherwise. Indeed, the structure of CHCs is such that 
individuals and families can access care regardless of the 
ability to pay, and this structure may allow access to basic 
primary care services in children with asthma. However, 
this is a narrow group of services and study population, 
so this should be repeated in other populations/health 
conditions to assess whether this finding holds true more 
widely. CHC population income strata also do not contain 
large numbers of middle- class and upper- class patients, so 
investigating these associations across the entire income 
spectrum would be an important next step.

In the overall sample, neighbourhood poverty was 
associated with several of our outcomes, with low- income 
neighbourhoods being associated with more service 
utilisation in visits, albuterol prescriptions and inhaled 
corticosteroid rates. Although our results might suggest 
that individual income differences might be mitigated 
somewhat in CHCs, neighbourhood economic differ-
ences seem to persist. While this pattern again needs to 
be replicated in other demographics and clinical areas, 
it does underscore the importance of community factors 
in service utilisation, and suggests that clinics (especially 
CHCs, which serve geographically distinct areas) should 
understand the neighbourhood factors in the areas from 

Table 4 Adjusted asthma care outcomes in children with persistent asthma estimated from GEE logistic and negative 
binomial models, stratified by race/ethnicity

Latino
(n=3087)

Non- Latino black
(n=2103)

Non- Latino white
(n=1475)

Inhaled corticosteroids per year RR (95% CI)

Household FPL categories

  Under 100% 1.05 (0.88 to 1.25) 0.76 (0.62 to 0.94) 0.89 (0.71 to 1.12)

  ≥100% to <200% 1.10 (0.94 to 1.30) 0.78 (0.62 to 0.98) 1.04 (0.79 to 1.37)

  200% or higher (ref.) -- -- --

Neighbourhood FPL categories

  Under 100% 1.13 (0.92 to 1.39) 0.96 (0.84 to 1.10) 1.25 (1.02 to 1.53)

  ≥100% to <200% 1.09 (0.99 to 1.20) 1.04 (0.96 to 1.13) 1.20 (1.06 to 1.36)

  200% or higher (ref.) -- -- --

Inhaled corticosteroid ever OR (95% CI)

Household FPL categories

  Under 100% 1.11 (0.74 to 1.67) 0.94 (0.52 to 1.70) 1.26 (0.82 to 1.93)

  ≥100% to <200% 1.06 (0.69 to 1.65) 1.18 (0.56 to 2.48) 1.38 (0.88 to 2.18)

  200% or higher (ref.) -- -- --

Neighbourhood FPL categories

  Under 100% 0.74 (0.49 to 1.11) 1.16 (0.91 to 1.48) 2.13 (1.01 to 4.51)

  ≥100% to <200% 0.89 (0.77 to 1.03) 1.18 (0.99 to 1.51) 1.14 (0.86 to 1.50)

  200% or higher (ref.) -- -- --

GEE- negative binomial and logistic models adjusted for age at first visit, sex, insurance, body mass index, asthma severity and visits per year.
Boldface indicates statistical significance.
FPL, federal poverty level; GEE, generalised estimating equations; RR, rate ratio.
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which their patients come, as these may be associated 
with the use of clinic services.

In the analyses stratified by race/ethnicity, household 
income held some associations with service use, but more 
frequent significant associations still occurred with neigh-
bourhood poverty levels. Interpreting why specific service 
findings occur in a given population is challenging, but 
the general pattern of neighbourhood poverty level being 
associated with service utilisation is again repeated in the 
stratified sample. Our findings are consistent with claims 
data that find differing trends in asthma among different 
race/ethnicity groups.27

Our use of EHR data to examine asthma care utili-
sation may be less subjective to some recall biases than 
patient- reported data. Our findings also align with others 
that have shown that patient- level and community- level 
factors do not always match,37 adding to a body of liter-
ature that can inform the use of social risk data to tailor 
care at a population level. However, these findings also 
suggest that care should be taken not to use household or 
neighbourhood income as a direct proxy for the other in 
predicting population needs. In fact, our findings suggest 
that inclusion of both community and individual income 
variables be considered when examining the impact of 
economic status on healthcare utilisation. Community 
health centres, because of their geographic location and 
community orientation, may be uniquely positioned to 
understand, intervene and develop programmes and 
models of care to meet neighbourhood/community 
needs. This has been demonstrated in the literature in 
varied settings.38 39 Our findings add to these ideas by 
investigating the type of data (especially around poverty/
income) that may be most associated with utilisation in 
a given group. In an age of abundant population health 
tools, we still fail to (1) identify how variation in utili-
sation of our services by socioeconomic status/demo-
graphic/area deprivation changes care seeking and clinic 
use and (2) address this variation with changes in the way 
we deliver services. These findings have implications for 
both.

LIMITATIONS
Our sample entirely comprised CHC patients, many of whom 
live in low- income households, limiting generalisability to 
patients at other clinics. This does not limit its relevance, 
as CHCs serve a disproportionate share of patients with 
asthma, with an emphasis on vulnerable populations with 
worse asthma outcomes.20 40 While study findings may not 
be generalisable to the full US population, it will be for the 
>30 million patients seeking care at CHCs41 and with impli-
cations for millions more living in areas with similar dispari-
ties not perceiving access to or seeking primary care for their 
asthma and other primary care amenable conditions. Next, 
in complex models such as these with multiple covariates 
and groups, it was not possible to run models with interac-
tions between neighbourhood and household income, due 
to insufficient power due to low sample size in some groups. 

Next steps can include larger studies to ensure adequate 
sample sizes for certain categories that were lacking in this 
paper (eg, household income >200%). Additionally, while 
household income should be recorded at every visit in CHCs, 
it is up to clinics on how often to record this information34 
and sometimes household income data were missing (8194 
patients had no income information reported). The sample 
with no income information had a higher percentage of 
private insurance than the sample with income reported. 
Anecdotally, we know that if patients are using private insur-
ance and/or the clinics know that the patient does not need 
to use the sliding fee discount programme (FPL <200% qual-
ifies for discounted care34), income may not be asked at every 
visit. More exploration into collection of income data would 
be an interesting future step. In order to include everyone 
who could be treated for asthma, we included all patients 
with at least one asthma diagnosis code. As asthma diagnosis 
can be a complex process, we understand that this could bias 
towards less treatment (in cases where the child was not ulti-
mately diagnosed with asthma), in real- world clinical care, 
one diagnosis code can be enough for treatment.

CONCLUSIONS
We sought to examine whether measurements of household 
or neighbourhood income in a combined context were influ-
ential to asthma care utilisation among a cohort of paediatric 
patients with asthma seen in CHCs. While we found some 
increased care measures associated with more neighbour-
hood poverty, these findings were not the same in all race/
ethnic groups. More uniform deployment and use of deci-
sion support tools that allow population health management 
can allow clinical teams to measure and adapt plans for 
neighbourhood poverty. This implies that markers of family 
and community poverty may both need to be considered 
when evaluating the association between economic status 
and healthcare utilisation. Tools to measure both kinds of 
poverty (family and community) may already exist within 
primary care safety net settings, and clinics will need to know 
what type of data is most useful in order to best care for their 
communities. While the different measures of poverty should 
not be used as proxies for each other, since neighbourhood 
data had more of an impact, it shows the importance of envi-
ronment, and both measures should be used to better tailor 
asthma care and reduce disparities that may exist for different 
people even when living in the same or similar places.

Author affiliations
1Department of Family Medicine, Oregon Health & Science University, Portland, 
Oregon, USA
2California University of Science and Medicine, Colton, California, USA
3OCHIN Inc, Portland, Oregon, USA
4Department of Epidemiology, Rollins School of Public Health, Emory University, 
Atlanta, Georgia, USA
5American Board of Family Medicine, Lexington, Kentucky, USA

Acknowledgements 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 

 on A
pril 27, 2024 by guest. P

rotected by copyright.
http://fm

ch.bm
j.com

/
F

am
 M

ed C
om

 H
ealth: first published as 10.1136/fm

ch-2022-001760 on 31 July 2023. D
ow

nloaded from
 

http://fmch.bmj.com/


9Lucas JA, et al. Fam Med Com Health 2023;11:e001760. doi:10.1136/fmch-2022-001760

Open access

Choice Network, Fenway Health, Oregon Health & Science University and the 
Robert Graham Center HealthLandscape. ADVANCE’s participation in PCORnet is 
funded through the Patient- Centered Outcomes Research Institute (PCORI), contract 
number RI- OCHIN- 01- MC.

Contributors JAL planned the study, drafted the initial manuscript, created the 
analytic dataset, analysed the data, reviewed and revised the manuscript and acts 
as the guarantor. JH and MM planned the study, drafted the initial manuscript, 
supervised data collection and reviewed and revised the manuscript. SRB, AH, 
RD, EC, YJK, SS and AB helped interpret findings, and reviewed and revised the 
manuscript. All authors approved the final manuscript as submitted and agreed to 
be accountable for all aspects of the work.

Funding This work was supported by an NIH National Institute on Minority 
Health and Health Disparities grant (R01MD011404; background study, principal 
investigator: JH). The funder/sponsor did not participate in the work.

Competing interests None declared.

Patient and public involvement The OCHIN Patient Engagement Panel reviews 
studies using OCHIN patient data.

Patient consent for publication Not applicable.

Ethics approval This study was approved by Oregon Health & Science University 
Institutional Review Board (IRB) (STUDY00017724). We have a waiver of consent 
from our IRB. The data in this study are collected as part of routine primary care, 
and patients receiving care from the clinics in our study are made aware that 
their data may be used secondarily as part of a limited dataset for research when 
establishing care.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data may be obtained from a third party and are 
not publicly available. The data are a limited dataset (partially deidentified) from 
electronic health records. Data are available for a fee to investigators who are 
willing and able to partner with OCHIN on their analysis.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Jennifer A Lucas http://orcid.org/0000-0002-2895-9809

REFERENCES
 1 Chetty R, Stepner M, Abraham S, et al. The association between 

income and life expectancy in the United States, 2001- 2014. JAMA 
2016;315:1750–66. 

 2 Chokshi DA. Income, poverty, and health inequality. JAMA 
2018;319:1312–3. 

 3 Council on Community Pediatrics. Poverty and child health in the 
United States. Pediatrics 2016;137:e20160339. 

 4 Schnake- Mahl AS, Sommers BD. Health care in the suburbs: an 
analysis of suburban poverty and health care access. Health Affairs 
2017;36:1777–85. 

 5 Dickman SL, Woolhandler S, Bor J, et al. Health spending for low-, 
middle-, and high- income Americans, 1963–2012. Health Affairs 
2016;35:1189–96. 

 6 Lazar M, Davenport L. Barriers to health care access for low 
income families: a review of literature. J Community Health Nurs 
2018;35:28–37. 

 7 Smith DA, Akira A, Hudson K, et al. The effect of health insurance 
coverage and the doctor- patient relationship on health care utilization 
in high poverty neighborhoods. Prev Med Rep 2017;7:158–61. 

 8 Heintzman J, Bailey SR, Cowburn S, et al. Pneumococcal 
vaccination in low- income Latinos: an unexpected trend in Oregon 
community health centers. J Health Care Poor Underserved 
2016;27:1733–44. 

 9 Heintzman J, Bailey SR, DeVoe J, et al. In low- income Latino 
patients, post- affordable care act insurance disparities may be 
reduced even more than broader national estimates: evidence from 
Oregon. J Racial Ethnic Health Disparities 2017;4:329–36. 

 10 Cardet JC, Louisias M, King TS, et al. Income is an independent 
risk factor for worse asthma outcomes. J Allergy Clin Immunol 
2018;141:754–60. 

 11 Green MJ, Stritzel H, Smith C, et al. Timing of poverty in childhood 
and adolescent health: evidence from the US and UK. Soc Sci Med 
2018;197:136–43. 

 12 Foraker RE, Bush C, Greiner MA, et al. Distribution of cardiovascular 
health by Individual- and neighborhood- level socioeconomic status: 
findings from the Jackson heart study. Glob Heart 2019;14:241–50. 

 13 Ejike CO, Woo H, Galiatsatos P, et al. Contribution of individual and 
neighborhood factors to racial disparities in respiratory outcomes. 
Am J Respir Crit Care Med 2021;203:987–97. 

 14 Bhavsar NA, Gao A, Phelan M, et al. Value of neighborhood 
socioeconomic status in predicting risk of outcomes in studies 
that use electronic health record data. JAMA Netw Open 
2018;1:e182716. 

 15 Sullivan PW, Ghushchyan V, Kavati A, et al. Health disparities among 
children with asthma in the United States by place of residence. J 
Allergy Clin Immunol Pract 2019;7:148–55. 

 16 Brewer M, Kimbro RT, Denney JT, et al. Does neighborhood 
social and environmental context impact race/ethnic disparities in 
childhood asthma? Health Place 2017;44:86–93. 

 17 Xie S, Hubbard RA, Himes BE. Neighborhood- level measures of 
socioeconomic status are more correlated with individual- level 
measures in urban areas compared with less urban areas. Ann 
Epidemiol 2020;43:37–43. 

 18 Hussein M, Diez Roux AV, Field RI. Neighborhood socioeconomic 
status and primary health care: usual points of access and 
temporal trends in a major US urban area. J Urban Health 
2016;93:1046. 

 19 Health Resources & Services Administration. Uniform data 
system (UDS) resources. 2021. Available: https://bphc.hrsa.gov/ 
datareporting/reporting/index.html

 20 National Association of Community Health Centers. Community 
health center chartbook. 2021.

 21 Gold R, Bunce A, Cowburn S, et al. Adoption of social determinants 
of health EHR tools by community health centers. Ann Fam Med 
2018;16:399–407. 

 22 Hughes LS, Phillips RL, DeVoe JE, et al. Community vital signs: 
taking the pulse of the community while caring for patients. J Am 
Board Fam Med 2016;29:419–22. 

 23 Patel MR, Press VG, Gerald LB, et al. Improving the Affordability of 
prescription medications for people with chronic respiratory disease: 
an official American Thoracic society policy statement. Am J Respir 
Crit Care Med 2018;198:1367–74. 

 24 Nurmagambetov T, Kuwahara R, Garbe P. The economic burden 
of asthma in the United States, 2008- 2013. Ann Am Thorac Soc 
2018;15:348–56. 

 25 Cantu P, Kim Y, Sheehan C, et al. Downward neighborhood poverty 
mobility during childhood is associated with child asthma: evidence 
from the geographic research on wellbeing (GROW) survey. J Urban 
Health 2019;96:558–69. 

 26 Kranjac AW, Kimbro RT, Denney JT, et al. Comprehensive 
neighborhood portraits and child asthma disparities. Matern Child 
Health J 2017;21:1552–62. 

 27 Keet CA, Matsui EC, McCormack MC, et al. Urban residence, 
neighborhood poverty, race/ethnicity, and asthma morbidity among 
children on medicaid. J Allergy Clin Immunol 2017;140:822–7. 

 28 National Asthma Education and Prevention Program’s Expert Panel. 
Asthma Care Quick Reference. Diagnosing and managing asthma. 
2012. Available: https://www.nhlbi.nih.gov/files/docs/guidelines/ 
asthma_qrg.pdf

 29 McQuaid EL. Barriers to medication adherence in asthma: the 
importance of culture and context. Ann Allergy Asthma Immunol 
2018;121:37–42. 

 30 Forno E, Díaz A, Celedón JC. Obstructive airway diseases. In: 
Celedón JC, ed. Achieving respiratory health equality: a United States 
perspective. Cham: Springer International Publishing, 2017: 113–29. 

 31 Zur J, Jones E. Racial and ethnic disparities among pediatric patients 
at community health centers. J Pediatr 2015;167:845–50. 

 32 Heintzman JD, Bailey SR, Muench J, et al. Lack of lipid screening 
disparities in obese Latino adults at health centers. Am J Prev Med 
2017;52:805–9. 

 on A
pril 27, 2024 by guest. P

rotected by copyright.
http://fm

ch.bm
j.com

/
F

am
 M

ed C
om

 H
ealth: first published as 10.1136/fm

ch-2022-001760 on 31 July 2023. D
ow

nloaded from
 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-2895-9809
http://dx.doi.org/10.1001/jama.2016.4226
http://dx.doi.org/10.1001/jama.2018.2521
http://dx.doi.org/10.1542/peds.2016-0339
http://dx.doi.org/10.1377/hlthaff.2017.0545
http://dx.doi.org/10.1377/hlthaff.2015.1024
http://dx.doi.org/10.1080/07370016.2018.1404832
http://dx.doi.org/10.1016/j.pmedr.2017.06.002
http://dx.doi.org/10.1353/hpu.2016.0159
http://dx.doi.org/10.1007/s40615-016-0232-1
http://dx.doi.org/10.1016/j.jaci.2017.04.036
http://dx.doi.org/10.1016/j.socscimed.2017.12.004
http://dx.doi.org/10.1016/j.gheart.2019.04.007
http://dx.doi.org/10.1164/rccm.202002-0253OC
http://dx.doi.org/10.1001/jamanetworkopen.2018.2716
http://dx.doi.org/10.1016/j.jaip.2018.05.001
http://dx.doi.org/10.1016/j.jaip.2018.05.001
http://dx.doi.org/10.1016/j.healthplace.2017.01.006
http://dx.doi.org/10.1016/j.annepidem.2020.01.012
http://dx.doi.org/10.1016/j.annepidem.2020.01.012
http://dx.doi.org/10.1007/s11524-016-0095-0
https://bphc.hrsa.gov/datareporting/reporting/index.html
https://bphc.hrsa.gov/datareporting/reporting/index.html
http://dx.doi.org/10.1370/afm.2275
http://dx.doi.org/10.3122/jabfm.2016.03.150172
http://dx.doi.org/10.3122/jabfm.2016.03.150172
http://dx.doi.org/10.1164/rccm.201810-1865ST
http://dx.doi.org/10.1164/rccm.201810-1865ST
http://dx.doi.org/10.1513/AnnalsATS.201703-259OC
http://dx.doi.org/10.1007/s11524-019-00356-2
http://dx.doi.org/10.1007/s11524-019-00356-2
http://dx.doi.org/10.1007/s10995-017-2286-z
http://dx.doi.org/10.1007/s10995-017-2286-z
http://dx.doi.org/10.1016/j.jaci.2017.01.036
https://www.nhlbi.nih.gov/files/docs/guidelines/asthma_qrg.pdf
https://www.nhlbi.nih.gov/files/docs/guidelines/asthma_qrg.pdf
http://dx.doi.org/10.1016/j.anai.2018.03.024
http://dx.doi.org/10.1007/978-3-319-43447-6
http://dx.doi.org/10.1007/978-3-319-43447-6
http://dx.doi.org/10.1016/j.jpeds.2015.07.002
http://dx.doi.org/10.1016/j.amepre.2016.12.020
http://fmch.bmj.com/


10 Lucas JA, et al. Fam Med Com Health 2023;11:e001760. doi:10.1136/fmch-2022-001760

Open access 

 33 National Heart L, Blood Institute. Expert panel report 3 (Epr3): 
guidelines for the diagnosis and management of asthma. 2007. 
Available: http://www nhlbi nih gov/guidelines/asthma/

 34 Health Resources & Services Administration. Health center program 
compliance manual. Chapter 9: sliding fee discount program. 
2018. Available: https://bphc.hrsa.gov/programrequirements/ 
compliancemanual/chapter-9.html

 35 Forno E, Lescher R, Strunk R, et al. Decreased response to inhaled 
steroids in overweight and obese asthmatic children. J Allergy Clin 
Immunol 2011;127:741–9. 

 36 Forno E, Celedón JC. The effect of obesity, weight gain, and weight 
loss on asthma inception and control. Curr Opin Allergy Clin Immunol 
2017;17:123–30. 

 37 Cottrell EK, Hendricks M, Dambrun K, et al. Comparison of 
community- level and patient- level social risk data in a network of 
community health centers. JAMA Netw Open 2020;3:e2016852. 

 38 Kaufman A, Powell W, Alfero C, et al. Health extension in New 
Mexico: an academic health center and the social determinants of 
disease. Ann Fam Med 2010;8:73–81. 

 39 Ryan AM, Kutob RM, Suther E, et al. Pilot study of impact of 
medical- legal partnership services on patients' perceived stress and 
wellbeing. J Health Care Poor Underserved 2012;23:1536–46. 

 40 Dor A, Luo Q, Gerstein MT, et al. Cost- effectiveness of an evidence- 
based childhood asthma intervention in real- world primary care 
settings. J Ambul Care Manage 2018;41:213–24. 

 41 National Association of Community Health Centers. Community 
health center chartbook. 2023. Available: https://www.nachc.org/ 
community-health-center-chartbook-2023

 on A
pril 27, 2024 by guest. P

rotected by copyright.
http://fm

ch.bm
j.com

/
F

am
 M

ed C
om

 H
ealth: first published as 10.1136/fm

ch-2022-001760 on 31 July 2023. D
ow

nloaded from
 

http://www%20nhlbi%20nih%20gov/guidelines/asthma/
https://bphc.hrsa.gov/programrequirements/compliancemanual/chapter-9.html
https://bphc.hrsa.gov/programrequirements/compliancemanual/chapter-9.html
http://dx.doi.org/10.1016/j.jaci.2010.12.010
http://dx.doi.org/10.1016/j.jaci.2010.12.010
http://dx.doi.org/10.1097/ACI.0000000000000339
http://dx.doi.org/10.1001/jamanetworkopen.2020.16852
http://dx.doi.org/10.1370/afm.1077
http://dx.doi.org/10.1353/hpu.2012.0179
http://dx.doi.org/10.1097/JAC.0000000000000231
https://www.nachc.org/community-health-center-chartbook-2023
https://www.nachc.org/community-health-center-chartbook-2023
http://fmch.bmj.com/


 1 

Appendix Table 1. Characteristics of pediatric patients with asthma, by household income as 

a percent of the US federal poverty level (FPL) (N=30,196)  
Under 100% FPL 

N=23,624 

N (%) 

100-200% FPL 

N=4,984 

N (%) 

Above 200% FPL 

N=1,588 

N (%) 

Race/ethnicity    

   Latino 10852 (45.9)  2664 (53.5)   389 (24.5)  
   Non-Hispanic Black  6944 (29.4)   694 (13.9)   222 (14.0)  

   Non-Hispanic White  5828 (24.7)  1626 (32.6)   977 (61.5)  

Age category at first visit    

  <3  5437 (23.0)  1148 (23.0)   345 (21.7)  

   3 to 5  4641 (19.6)  1023 (20.5)   251 (15.8)  

   6 to 10  7294 (30.9)  1575 (31.6)   521 (32.8)  

   11 to 17  6252 (26.5)  1238 (24.8)   471 (29.7)  

Sex    
Male 13194 (55.8)  2822 (56.6)   909 (57.2)  

Female 10430 (44.2) 2162 (43.4) 679 (42.8) 

Insurance type    

   Never Insured   654 ( 2.8)   110 ( 2.2)    53 ( 3.3)  

   Some Private   805 ( 3.4)   393 ( 7.9)   504 (31.7)  

   Some Public 20757 (87.9)  3868 (77.6)   797 (50.2)  

   Some Private and Public  1408 ( 6.0)   613 (12.3)   234 (14.7)  

Visits per year    

   <2  8117 (34.4)  1660 (33.3)   540 (34.0)  

   2 up to 5  1483 ( 6.3)   244 ( 4.9)    89 ( 5.6)  

   5 up to 10  9670 (40.9)  2153 (43.2)   696 (43.8)  

   >10  4354 (18.4)   927 (18.6)   263 (16.6)  
Maximum Documented Asthma 

Severity 

   

   Intermittent  8156 (34.5)  1641 (32.9)   522 (32.9)  

   Mild  3540 (15.0)   680 (13.6)   188 (11.8)  

   Moderate or Severe  2144 ( 9.1)   463 ( 9.3)   131 ( 8.2)  

   Not documented  9784 (41.4)  2200 (44.1)   747 (47.0)  

Body Mass Index    

   Never overweight/obese  9272 (39.2)  1967 (39.5)   708 (44.6)  

   Sometimes overweight/obese  6591 (27.9)  1468 (29.5)   412 (25.9)  

   Always overweight/obese  7761 (32.9)  1549 (31.1)   468 (29.5)  

Albuterol prescribed ever within 

study period 
   

   Yes 20657 (87.4)  4426 (88.8)  1353 (85.2)  

Primary Language    

   English 16528 (70.0) 3128 (64.6) 1390 (87.5) 

   Spanish  7096 (30.0)  1766 (35.4)   198 (12.5)  

2010 RUCA designation of 

patients’ primary clinics  

   

Urban 23414 (99.1)  4903 (98.4)  1418 (89.3)  

Rural 210 ( 0.9) 81 ( 1.6) 170 (10.7) 

Neighborhood FPL    

Under 100%  1591 ( 6.7)    56 ( 1.1)    21 ( 1.3)  

≥100% to <200% 10064 (42.6)  1660 (33.3)   316 (19.9)  
    200% or higher 11969 (50.7)  3268 (65.6)  1251 (78.8)  
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Appendix Table 2. Characteristics of pediatric patients with asthma, by neighborhood 

income as a percent of the US federal poverty level (FPL) (N=30,196)  
Under 100% FPL 

N=1,668 

N (%) 

100-200% FPL 

N=12,040 

N (%) 

Above 200% FPL 

N=16,488 

N (%) 

Race/ethnicity    

   Latino  290 ( 17.4)   6413 (53.3)   7202 (43.7)  
   Non-Hispanic Black 1248 ( 74.8)   3529 (29.3)   3083 (18.7)  

   Non-Hispanic White  130 (  7.8)   2098 (17.4)   6203 (37.6)  

Age category at first visit    

  <3  311 ( 18.6)   2981 (24.8)   3638 (22.1)  

   3 to 5  349 ( 20.9)   2504 (20.8)   3062 (18.6)  

   6 to 10  591 ( 35.4)   3710 (30.8)   5089 (30.9)  

   11 to 17  417 ( 25.0)   2845 (23.6)   4699 (28.5)  

Sex    

Male  961 ( 57.6)   6730 (55.9)   9234 (56.0)  

Female 707 ( 42.4) 5310 (44.1) 7254 (44.0) 

Insurance type    

   Never Insured   50 (  3.0)    267 ( 2.2)    500 ( 3.0)  
   Some Private   27 (  1.6)    391 ( 3.2)   1284 ( 7.8)  

   Some Public 1548 ( 92.8)  10671 (88.6)  13203 (80.1)  

   Some Private and Public   43 (  2.6)    711 ( 5.9)   1501 ( 9.1)  

Visits per year    

   <2  701 ( 42.0)   4046 (33.6)   5570 (33.8)  

   2 up to 5   90 (  5.4)    719 ( 6.0)   1007 ( 6.1)  

   5 up to 10  620 ( 37.2)   4889 (40.6)   7010 (42.5)  

   >10  257 ( 15.4)   2386 (19.8)   2901 (17.6)  

Maximum Documented Asthma 

Severity 

   

   Intermittent  632 ( 37.9)   4410 (36.6)   5277 (32.0)  
   Mild  341 ( 20.4)   1889 (15.7)   2178 (13.2)  

   Moderate or Severe  172 ( 10.3)   1109 ( 9.2)   1457 ( 8.8)  

   Not documented  523 ( 31.4)   4632 (38.5)   7576 (45.9)  

Body Mass Index    

   Never overweight/obese  748 ( 44.8)   4716 (39.2)   6483 (39.3)  

   Sometimes overweight/obese  371 ( 22.2)   3347 (27.8)   4753 (28.8)  

   Always overweight/obese  549 ( 32.9)   3977 (33.0)   5252 (31.9)  

Albuterol prescribed ever within 

study period 

   

   Yes 1421 ( 85.2)  10739 (89.2)  14276 (86.6)  

Primary Language    
   English 1520 ( 91.1) 7741 (64.3) 11875 (72.0) 

   Spanish  148 (  8.9)   4299 (35.7)   4613 (28.0)  

2010 RUCA designation of 

patients’ primary clinics  

   

Urban 1668 (100.0)  12014 (99.8)  16053 (97.4)  

Rural 0 (  0) 26 ( 0.2) 435 ( 2.6) 

Household FPL    

Under 100% 1591 ( 95.4)  10064 (83.6)  11969 (72.6)  

≥100% to <200%   56 (  3.4)   1660 (13.8)   3268 (19.8)  

    200% or higher   21 (  1.3)    316 ( 2.6)   1251 ( 7.6)  
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Appendix Table 3. Patient Characteristics – Persistent Asthma Sample 

Race/ethnicity 

Overall 

N=6,665 

N (%) 

Latino 

N=3,087 

N (%) 

Non-Latino Black 

N=2,103 

N (%) 

Non-Latino White 

N=1,475 

N (%) 

Age category at first visit     

  <3 1572 (23.6)   914 (29.6)   327 (15.5)   331 (22.4)  

   3 to 5 1377 (20.7)   714 (23.1)   410 (19.5)   253 (17.2)  
   6 to 10 2130 (32.0)   971 (31.5)   711 (33.8)   448 (30.4)  

   11 to 17 1586 (23.8)   488 (15.8)   655 (31.1)   443 (30.0)  

Sex     

Male 3786 (56.8)  1805 (58.5)  1140 (54.2)   841 (57.0)  

Female 2879 (43.2)     

Insurance type     

   Never Insured  125 ( 1.9)    41 ( 1.3)    61 ( 2.9)    23 ( 1.6)  

   Some Private  295 ( 4.4)    51 ( 1.7)   118 ( 5.6)   126 ( 8.5)  

   Some Public    5745 (86.2)  2795 (90.5)  1803 (85.7)  1147 (77.8)  

   Some Private and Public 500 ( 7.5)    200 ( 6.5)   121 ( 5.8)   179 (12.1)  

Visits per year     

   <2  1135 (17.0)   347 (11.2)   493 (23.4)   295 (20.0)  
   2 up to 5 2926 (43.9)  1321 (42.8)   936 (44.5)   669 (45.4)  

   5 up to 10 1905 (28.7)  1050 (34.0)   481 (22.9)   374 (25.4)  

   >10  699 (10.5)   369 (12.0)   193 ( 9.2)   137 ( 9.3)  

Maximum Documented 

Asthma Severity  

   

   Mild  4106 (61.6)  1931 (62.6) 1341 (63.8) 834 (56.5) 

   Moderate or Severe 2559 (38.4)  1156 (37.4)   762 (36.2)   641 (43.5)  

Body Mass Index     

   Never overweight/obese 2382 (35.7)  985 (31.9)   791 (37.6)   606 (41.1)  

   Sometimes 

overweight/obese 2098 (31.5) 1081 (35.0)   577 (27.4)   440 (29.8)  
   Always overweight/obese 2185 (32.8) 1021 (33.1)   735 (35.0)   429 (29.1)  

Albuterol prescribed ever 

within study period  

   

   Yes    6267 (94.0)  2972 (96.3)  1940 (92.2)  1355 (91.9)  

Primary Language     

   English  4658 (69.9)  1080 (35.0) 2103 (100.0) 1475 (100.0) 

   Spanish 2007 (30.1)  2007 (65.0)     0 ( 0.0)     0 ( 0.0)  

2010 RUCA designation of 

patients’ primary clinics   

   

Urban 6,598 (99.0) 3071 (99.5)  2101 (99.9)  1426 (96.7)  

Rural 67 ( 1.0) 16 ( 0.5) <10 ( 0.1)  49 ( 3.3) 
Household FPL     

Under 100% 5301 (79.5)  2373 (76.9)  1871 (89.0)  1057 (71.7)  

≥100% to <200% 1063 (16.0)   622 (20.1)   175 ( 8.3)   266 (18.0)  

200% or higher  301 ( 4.5)    92 ( 3.0)    57 ( 2.7)   152 (10.3)  

Neighborhood FPL     

Under 100%  481 ( 7.2)    69 ( 2.2)   380 (18.1)    32 ( 2.2)  

≥100% to <200% 2810 (42.2)  1512 (49.0)   882 (41.9)   416 (28.2)  

    200% or higher 3374 (50.6)  1506 (48.8)   841 (40.0)  1027 (69.6)  

Note: RUCA = rural-urban commuting area, FPL = income as a percent of federal poverty level 
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Appendix Table 4. Care outcomes overall in full sample and sample with persistent asthma 

 Odds of having ≥2 asthma 

visits per year 

OR (95% CI) (N=30,196) 

Rates of albuterol 

prescription 

RR (95%CI) (N=30,196) 

Household FPL categories 
 

 

Under 100% 0.90 (0.75-1.07) 0.95 (0.89-1.01) 

≥100% to <200% 0.88 (0.74-1.06) 0.95 (0.90-1.01) 

200% or higher Ref. Ref. 

Neighborhood FPL categories 
 

 

Under 100% 1.26 (1.12-1.41) 0.98 (0.91-1.06) 

≥100% to <200% 1.05 (0.99-1.12) 1.07 (1.02-1.13) 

200% or higher Ref. Ref. 

 Rate of inhaled 

corticosteroids per year 

RR (95%CI) (N=6,665) 

Odds of ever having inhaled 

corticosteroids prescribed 

OR 95% CI (N=6,665) 

Household FPL categories 
 

 

Under 100% 0.93 (0.81-1.08) 1.19 (0.93-1.51) 

≥100% to <200% 1.00 (0.85-1.17) 1.24 (0.94-1.63) 

200% or higher Ref. Ref. 

Neighborhood FPL categories 
 

 

Under 100% 1.02 (0.91-1.14) 1.01 (0.84-1.21) 

≥100% to <200% 1.10 (1.03-1.17) 1.02 (0.93-1.12) 

200% or higher Ref. Ref. 

Note: GEE logistic and negative binomial models adjusted for age at first visit, sex, insurance, 

body mass index, asthma severity. 

OR=adjusted odds ratio; RR=adjusted rate ratio; FPL=income as percent of federal poverty level 
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