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Original Research

Introduction

Challenges related to the social determinants of health 
(SDoH), the economic and social conditions that influence 
individual and group differences in health care status, are 
key to driving health outcomes.1,2 SDoH include factors 
such as economic stability, neighborhood and physical envi-
ronment, education, health literacy, food access, and com-
munity and social contexts. Remarkably, they drive as much 
as 80% of health outcomes.3 Addressing the socioeconomic 
factors that negatively impact vulnerable populations has 
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Abstract
Objectives: To evaluate the prevalence of social determinants of health (SDoH) factors in a large commercially-insured 
population and to characterize the prevalence of common conditions (eg, diabetes, behavioral health issues) and addressable 
health services utilization concerns (eg, lack of preventive care) for which employers offer no- and low-cost benefit 
programs. Methods: We identified groups with SDoH challenges within a commercially-insured population of 5.1 M 
through administrative data and self-report. Using medical claims and health assessment data, we identified populations 
with SDoH needs who had common conditions for which employers often provide no- or low-cost benefit programs (ie, 
diabetes, behavioral health conditions, high-risk pregnancy, overweight/obesity). Additionally, we sought populations with 
common addressable health services utilization concerns such as avoidable emergency room visits, lack of preventive care 
services, or non-adherence to medications. We used univariate analyses to describe the prevalence of SDoH risks in the 
population of interest. Results: Twenty-seven percent of this commercially-insured population live in a zip code where 
the median income is at or below 200% of the Federal Poverty Line. Respondents identified cost (55%) and family, school, 
or work responsibilities (26%) as key barriers to care. ER overutilization rates are higher in lower income zip codes than 
wealthier zip codes (34% vs 9%) as is the prevalence of diabetes, overweight/obesity, and behavioral issues, and decreased 
use of preventive services. Fifteen percent of the study population live in a low-access food area. There is considerable 
variability in access to employer-sponsored resources to address these needs (70% of employers provide behavioral health 
programs; 63% provide telehealth programs, but only 1% offer healthy food programs and less than 0.5% offer either child 
care or transportation support programs). Conclusions: Commercially insured populations could benefit from employer-
sponsored programs or benefits that address key SDoH barriers such as financial support, healthy food programs, child-
care, and transportation.
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not been a key focus of health care spending, however. As a 
result, the $3.8 trillion spent annually on health care in the 
U.S. has done little to improve outcomes related to social 
determinants.4 Left unaddressed, SDoH create barriers to 
care that lead to poor health and high costs. Among com-
mercially insured populations, individuals negatively 
impacted by SDoH are more likely to ration or delay care, 
engage in unhealthy behaviors, and experience diminished 
physical health and behavioral health, including higher rates 
of chronic disease.5

Employers are increasingly recognizing the need to 
understand and address SDoH issues to enable employees 
to utilize health benefits and control health care spending.6 
A recent study of the relationship between wages and health 
care utilization among commercially insured populations 
found that low-wage workers used emergency room ser-
vices 3 times more than their high-wage counterparts, used 
preventive care services 50% less, and had 4-fold more 
avoidable admissions.1 These trends suggest worse out-
comes for low-wage workers and higher costs for employ-
ers. They justify the need to more comprehensively identify 
social barriers that adversely affect employee health and 
address them with relevant programs and interventions.

Recent studies of individuals with employer-sponsored 
insurance have described utilization patterns for preventive 
services,7 delays in care,8 as well as hospital admissions and 
emergency department visits,9 but few have considered this 
information in light of social determinants of health, such as 
worker wage level1 or place of residence.10 To date, none 
have explored the prevalence of social determinants of 
health with associated clinical risk factors for common 
medical conditions within a large commercially insured 
population.

The purpose of this study was 3-fold: to evaluate the 
prevalence of: (1) common SDoH factors in a large com-
mercially insured population, (2) common conditions such 
as diabetes, behavioral health issues, overweight/obesity, 
and high-risk pregnancy among those at risk of SDoH, and 
(3) addressable health services utilization concerns such as 
overutilization of emergency services, lack of preventive 
care, and non-adherence to hypertension medications 
among those at risk of SDoH.

Methods

Study Population

The study population includes 5 087 584 people (including 
23% who were under the age of 18) living in all 50 US 
states who were eligible for Castlight’s health care naviga-
tion platform between 2019 and 2021.11 The Castlight tech-
nology and services are made available to employees and 

their dependents of approximately 200 U.S. employers 
through their employer-sponsored health benefits. These 
employers range in size (from a few thousand to over 
500 000) and industry (eg, education, communications, 
retail, government).

Data Sources

Self-Report

Castlight collects health assessment data, which include a 
question that asks members, “Was there any time in the last 
12 months when you needed to get health care or medica-
tions but could not?” People who respond “yes” are further 
asked to select the reasons from the following: “family, 
school, or work responsibilities ;” “cost of care or insurance 
coverage;” “travel or transportation;” or “other.”  

The health assessment also asks 3 questions about finan-
cial well-being: (1) “In general, how would you describe 
your financial health?” which respondents answer on a 
5-point Likert scale from “very good” to “very poor.” (2) 
“Why do you think that is?” which respondents can answer 
with “inability to save;” “amount of debt;” “medical 
expenses;” or “other.” (3) “Would you like to work on 
improving your financial status?” which they can answer, 
“I’m already working on it, but need help;” “I’m already 
working on it, and do not need help;” or “No, it’s not a pri-
ority for me right now.”

Household Zip

We used household zip codes to designate those living in 
areas with a predominance of low income or racial/ethnic 
minority groups and low access to food. Zip codes associ-
ated with low income (defined as ≤200% of the federal 
poverty line (FPL))12 and ≥80% non-White neighbor-
hoods13 were derived from the U.S. Census Bureau.14 Zip 
codes to designate food deserts or low food access areas 
were derived from the USDA.15

Identifying SDoH Populations

Using medical and pharmacy claims and health assessment 
data, we sought to identify those populations with SDoH 
needs who had any of the following common conditions for 
which employers often provide no- or low-cost benefit pro-
grams: diabetes, a behavioral health condition, high-risk 
pregnancy, and overweight or obesity. Additionally, we 
sought populations with common addressable health ser-
vices utilization concerns such as more than 1 avoidable 
emergency room visit in the past year; lack of any preven-
tive care services in the past 2 years (eg, annual physical 
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examination, routine immunizations, routine cancer screen-
ings); or non-adherence to hypertensive medications. While 
these conditions and health services utilization concerns do 
not represent the complete universe of health challenges for 
SDoH populations, they were selected because they are 
common and costly in commercially insured populations. 
We assessed the distribution of programs available to meet 
SDoH needs from the benefit program documents for each 
employer.

Statistical Analysis

We used univariate analyses to describe the proportion of 
individuals with SDoH risk among the total population of 
commercially-insured people in the sample. The data were 
pulled directly into Tableau (v2021 Mapbox) for mapping 
and calculation of descriptive statistics.

Results

In 2020, 49% of the Castlight Health eligible sample was 
female; the average age of the included population was 
40.5 years.

Self-Reported SDoH Concerns

Among the 105 064 adults who answered the health assess-
ment question regarding barriers to getting health care or 
medications in 2020 and 2021, only 4,966 (4.7%) reported 
a barrier. More than half of these respondents (55.5%, 
N = 2758) reported that “cost or insurance coverage” was a 
barrier, 26.3% (N = 1307) reported that “family, school, or 
work responsibilities” was a barrier, but only 4% (N = 199) 
reported “travel or transportation” as a barrier.

Among the 412 711 adults who answered the health 
assessment question regarding how they would describe 
their financial health, 21% (87 334) responded “very good,” 
47% (194 623) responded “good,” 24% (100 852) responded 
“neutral,” 6% (24 552) responded “poor,” and 1% (4127) 
responded “very poor.” When asked for the principal reason 
for the state of their financial health, of the 138 313 respon-
dents to this question, 23% (32 322) cited “inability to 
save,” 23% (31 806) cited “amount of debt,” and 4% (6132) 
cited “medical expenses.” When asked if they would like 
help managing their finances, 26% of the 44 639 respon-
dents “yes” to this question.

Geographic Risk of SDoH

The geographic risk of SDoH issues was calculated for all 
5.1 million commercially-insured people included in this 
analysis.

Income

Figure 1 shows an example of the geographic distribution of 
income of the included population for Mid-Western US. 
Table 1 presents the distribution of conditions and address-
able health services utilization by income. We found that 
27% of this commercially insured population live in a zip 
code where the median income is at or below 200% of the 
FPL (Table 1).16 Notably, rates of common conditions such 
as diabetes, overweight/obesity, and behavioral health 
issues are much higher in low-income zip codes, compared 
to wealthier geographies, as are addressable health services 
utilization concerns. For example, 27% of the populations 
who have not had preventive services live in low-income 
zip codes (ie, ≤200% of the FPL) compared to 14% of peo-
ple who live in wealthier zip codes (ie, 400%+ of the FPL). 
Similarly, 34% of the population who are high utilizers of 
emergency room (ER) services live in low-income zip 
codes, compared with only 9% of high ER utilizers who live 
in wealthier zip codes. Among the commercially insured 
population with a behavioral health condition, 29% live in a 
low-income zip code, compared to 11% who live in wealth-
ier zip codes.

Race/Ethnicity: Figure 2 shows an example of the geo-
graphic distribution of race/ethnicity of the included popu-
lation in the South Eastern region of the US. 2.4% 
(N = 113 568) of the population live in a zip code with 
>80% non-White residents. This includes 2% (431) of 
commercially insured women with high risk-pregnancies.

Food access: Figure 3 shows an example of the geo-
graphic distribution of food access of the included popula-
tion in the Mid-Atlantic region of the US. Fifteen percent of 
the population (N = 782 405) lives in a zip code with poor 
food access. This includes 18% (N = 447 266) of the popula-
tion who are overweight or obese, 16% (N = 33 848) of peo-
ple with diabetes, and 15% (N = 3147) with a high-risk 
pregnancy.

Use of Navigation by SDoH 
Populations

More people living in low-income zip codes used the 
Castlight navigation tool to search for care than people liv-
ing in higher-income zip codes. For example, 24% of the 
commercially insured population living in a zip code where 
the median income is at or below 200% of the FPL used 
Castlight to perform searches for health care services within 
the past year, compared to only 15.4% of the Castlight eli-
gible population living in the highest income zip codes 
(Figure 4). In particular, 31.8% of the Castlight eligible 
populations who overutilized ER services and lived in a zip 
code where the median income is at or below 200% of the 
FPL searched for care in Castlight versus only 10.2% of the 
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heavy utilizers of emergency services living in zip codes 
where the median income is greater than 400% of the FPL.

SDoH Programs Available to This 
Population

Figure 5 presents the proportion of the population with 
access to key programs addressing SDoH. Notably, 70% of 
employers provide behavioral health services both through 
employee assistance programs and other supplemental pro-
grams that provide a wide range of services from resiliency 
training to care of employees with moderate to severe 
symptoms. Two-thirds of employers provide a maternity 
program for normal- and high-risk pregnant women. And 

63% of employers provide telehealth programs, which are 
an alternative to over-utilization of emergency services. 
Only 1% of employers have healthy food programs. 
Unfortunately, given the prevalence of people requesting 
help with financial issues, only 7% of employers offer 
financial programs beyond employee assistance programs. 
And less than 0.5% of employers offer either child care or 
transportation support programs.

Discussion

This pioneering study of a large, diverse, commercially 
insured population has several key findings. First, we found 
that 27% of this population lives in a zip code where the 

Figure 1. Income distribution among the included population in mid-western states.
Note. Similar maps of income distribution for other states and regions are available from the authors upon request.
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median income is at or below 200% of the FPL. The more 
than 5 million people included in this study come from 
highly varied industries and live throughout the US. Clearly, 
many represent the working poor. Federal reserve data show 
that roughly 40% of adults in the U.S. could not handle a 
surprise bill of $400 or more.17 Despite this, all of the peo-
ple included in this study had benefit designs with more 
than $400 in deductibles and co-pays and generally lacked 
income-based subsidies for health benefits. Thus, it is not 
surprising that a significant proportion of this population 
would report cost a key barrier to health care. This finding 
warrants further investigation to evaluate the extent to 
which low-income populations are utilizing free and low-
cost programs provided by their employers. Additionally, 

we encourage employers to provide employees with access 
to care navigation services that can provide information 
about employer-sponsored and local programs that provide 
financial support. We were encouraged to find that popula-
tions living in lower-income zip codes were more likely to 
search for care using the navigation platform than those liv-
ing in higher-income zip codes. Future research should 
evaluate the types of engagement messages and specific 
navigation services (eg, technology only, asynchronous or 
synchronous communication with care navigators) are most 
likely to benefit people with SDoH barriers to care.

Second, although 5% of this population self-reported a 
barrier to getting health care or medications in the past year, 
employers are not generally providing programs that 

Figure 2. Race/ethnicity distribution among the included population in south eastern states.
Note. Similar maps of race/ethnicity distribution for other states and regions are available from the authors upon request.
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address some of their employees’ key barriers to care. 
Despite all of these people having employer-sponsored 
health benefits, more than half (55%) reported that cost or 
insurance coverage was a barrier, yet only 7% of employers 
offer a financial program beyond the assistance offered by 
an employee assistance program. These data align with 
recent findings: Americans with employer health coverage 
comprise the bulk of the underinsured population experi-
encing gaps in their care due to high out-of-pocket costs.18 
While the majority of employers in the U.S. offer employee 
assistance programs, utilization rates are consistently less 
than 10%.19

Similarly, 26% reported that “family, school, or work 
responsibilities” were a barrier, but less than 1% of 

employers offer child care or elder care support programs. 
Related, approximately 7% of the population described 
their financial health as “poor” or “very poor”—26% of 
whom reported wanting help working on their financial sta-
tus. The considerable prevalence of self-reported social bar-
riers to care among this population underscores the need for 
further evaluations to understand whether they were aware 
of and made full use of their health benefits, including 
financial assistance programs such as those provided by 
employee assistance programs. Clearly, there is a need for 
more comprehensive financial support for employee 
populations.

Third, as has been reported previously,20 rates of condi-
tions such as diabetes, overweight/obesity and behavioral 

Figure 3. Distribution of access to food among the included population in Mid-Atlantic States.
Note. Similar maps of food access for other states and regions are available from the authors upon request.
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health issues are much higher in low-income zip codes 
compared to wealthier geographies. While about a third of 
employers provide diabetes condition management pro-
grams, less than a fifth provide programs for other common 
conditions such as hypertension and overweight and obe-
sity. Compared to workplace management offerings from 
just a few years ago, these numbers reflect an encouraging 
increase in disease management programs for diabetes (up 
from 19.5%) but no change in programs for managing 
hypertension (19.7%) and obesity (18.6%).21 Moreover, 

many of these conditions require access to healthy foods, 
and despite the finding that 15% of the population lives in a 
zip code with poor access to food, only 1% of employers 
have healthy food programs.

Concerning health services utilization patterns are more 
prevalent among residents of low-income zip codes than 
higher-income zip codes. For example, 34% of the popula-
tion who are high utilizers of emergency room (ER) ser-
vices live in low-income zip codes, compared with only 9% 
of high-ER utilizers who live in wealthier zip codes. 

Figure 5. Proportion of population with access to key programs addressing SDoH.

Figure 4. Percentage of population using Castlight to search for care by income.
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Telehealth could be an alternative for avoidable ER visits, 
and 63% of employers offer such a service. However, in a 
prior study, we found that during the COVID-19 pandemic, 
when use of telehealth skyrocketed across the U.S., rates of 
telehealth among non-White, lower income, and rural popu-
lations was significantly lower than among White, higher 
income, and metropolitan populations.22,23 These same 
groups are less likely to have broadband internet access at 
home, which suggests that use of telehealth services may 
result from a mix of lack of user engagement and barriers to 
affordable Internet access.24 This underscores the need for 
effective means of engaging these populations and making 
them aware of relevant covered benefits. It also highlights 
the potential value of treating home Internet access as a 
social determinant that informs other determinants, includ-
ing health care access, economic stability (eg, the ability to 
work remotely), and food access (eg, online ordering and 
food delivery services).25

This study has 2 key limitations including that the zip 
code analysis only identifies households living in geo-
graphic areas characterized by racial, income-related, and 
food access barriers but does not identify whether the 
included population are themselves facing those barriers. 
Additionally, employers may provide onsite programs that 
they do not promote via Castlight and would, therefore, not 
be included in this analysis.

We believe that this work materially contributes to the 
literature on social determinants barriers in commercially 
insured populations. Our findings highlight the need for 
employers to consider implementing key additional pro-
grams that address common social and economic barriers to 
care and for technologies and services that connect vulner-
able populations to no- and low-cost services that address 
these barriers. Since SDoH challenges are highly sensitive 
and can induce feelings of shame,26 it is critical that efforts 
to engage populations with SDoH issue are carefully crafted 
to be culturally appropriate and avoid stigma.
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