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ABSTRACT
Objectives To examine trends in high deductible health 
plan (HDHP) enrolment among members with diabetes 
and cardiovascular disease (CVD) compared with healthy 
members and compare out- of- pocket (OOP) and total 
spending for members with chronic conditions in HDHPs 
versus low deductible plans.
Design Descriptive study with time trends.
Setting A large national commercial insurance database.
Participants 1.2 million members with diabetes, 4.5 
million members with CVD (without diabetes) and 18 
million healthy members (defined by a low comorbidity 
score) under the age of 65 years and insured between 
2005 and 2013.
Outcome measures Percentage of members in an 
HDHP (ie, annual deductible ≥$1000) by year, annual 
mean OOP and total spending, adjusted for member 
sociodemographic and employer characteristics.
Results Enrolment in HDHPs among members in all 
disease categories increased by 5 percentage points a 
year and was over 50% by 2013. On average, over the 
study period, HDHP enrolment among members with 
diabetes and CVD was 2.84 (95% CI: 2.78 to 2.90) and 
2.02 (95% CI: 1.98 to 2.05) percentage points lower, 
respectively, than among healthy members. HDHP 
members with diabetes, CVD and low morbidity had 
higher annual OOP costs ($636 (95% CI: 630 to 642), 
$539 (95% CI: 537 to 542) and $113 (95% CI: 112 to 
113)) and lower total costs (−$529 (95% CI: −597 to 
−461), −$364 (95% CI: −385 to −342) and −$79 (95% 
CI: −81 to −76)), respectively, than corresponding low 
deductible members when averaged over the study 
period. Members with chronic diseases had yearly OOP 
expenditures that were five to seven times higher than 
healthier members.
Conclusion High HDHP enrolment coupled with the high 
OOP costs associated with HDHPs may be particularly 
detrimental to the financial well- being of people with 
diabetes and CVD, who have more healthcare needs than 
healthier populations.

INTRODUCTION
Recent research suggests that high deductible 
health plans (HDHPs), which provide incen-
tives for patients to manage their own health-
care costs, are associated with concerning 
impacts on patients with chronic condi-
tions. However, little is known about trends 
in HDHP enrolment among patients with 
chronic conditions versus healthier popula-
tions and the associated economic burden.

To reduce healthcare costs and monthly 
premiums, an increasing number of 
employers offer HDHPs. These arrangements 
provide incentives for patients to use select 
high- value services and reduce healthcare 
costs through inexpensive preventive care 
and higher annual deductibles.1 In 2019, 
82% of commercially insured Americans 
had an annual deductible; of these, over two- 
third (69%) had a deductible of over $1000 
and over 1 in 10 (14%) had a deductible 

Strengths and limitations of this study

 ► This is the first study to compare enrolment in high 
deductible health plans between members with 
chronic diseases (ie, diabetes and cardiovascular 
disease) and healthy members.

 ► This study uses 9 years of claims data from a large, 
national health insurer in the USA.

 ► The study also examines out- of- pocket and total 
costs between members in high deductible and low 
deductible plans.

 ► The study is descriptive and we cannot infer causal 
relationships.

 ► The data do not include insurance premium infor-
mation, so we cannot assess the full financial bur-
den on members.
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over $3000.2 HDHPs paired with a tax- preferred savings 
account for out- of- pocket (OOP) spending (ie, health 
savings accounts (HSA) or health reimbursement arrange-
ments (HRA)) are the most rapidly growing plan type, 
now covering 30% of commercially insured Americans.2 
HDHPs have been shown to reduce healthcare spending, 
but also reduce preventive care3 and cause members to 
delay care because of costs.4 If given a choice in plans 
by their employer, employees who choose HDHPs tend 
to be younger and healthier and more likely to live in 
neighbourhoods with a higher proportion of individuals 
of higher income, higher education and white race.5

Diabetes and cardiovascular disease (CVD) are the two 
most prevalent chronic illnesses in the USA. High quality 
of care for such conditions requires multiple office 
visits, tests, examinations and medications.6–13 Typically, 
HDHPs fully cover some preventive services and one 
annual preventive visit, but require full cost- sharing up 
to the annual deductible for all other services and often 
additional cost sharing (ie, coinsurance or copayment) 
after the deductible is met. Our Natural Experiments in 
Diabetes Translation 1 (NEXT- D1) study used a robust 
study design to examine the impact of HDHPs among 
members with diabetes. Studies demonstrated decreased 
utilisation of both appropriate and discretionary services, 
with concerning impacts on vulnerable populations. For 
example, HDHPs were associated with delays in seeking 
care for major macrovascular disease symptoms, diag-
nostic tests and procedure- based treatments,14 reduc-
tions in specialist visits,15 delayed outpatient visits for 
acute preventable complications15 and higher emer-
gency department visits for acute complications among 
the poor.15 The negative impacts of HDHPs are consis-
tently more pronounced in low- income HDHP members 
or members with an HSA- HDHP.15 16 Other studies have 
suggested similar impacts of HDHPs on members with 
CVD.17

Despite these concerning effects, trends in HDHP 
enrolment and OOP burden among patients with 
chronic illness versus healthier patients are unknown. 
Our objective was to assess 2005–2013 trends in HDHP 
enrolment among members with diabetes and CVD in a 
large national insurer, compared with a cohort of healthy 
members. We also compared the demographics, comor-
bidities and trends in OOP spending and total spending 
of members with chronic conditions and healthier 
members in HDHPs (with and without savings accounts) 
to counterparts in low deductible plans.

METHODS
Study design
This descriptive study assessed annual trends from 
2005 to 2013 and differences in HDHP enrolment 
between subgroups of members with chronic conditions 
compared with healthy members and, within disease cate-
gory, assessed member- level and employer- level charac-
teristics associated with HDHP enrolment and compared 

differences in OOP spending and total costs between 
members with HDHPs and low- deductible health plans.

Data
We used a large claims database that included approxi-
mately 55.5 million unique commercially insured members 
of all ages from 2005 to 2013. Members with Medicare 
Advantage were excluded from this study since they 
were not subject to comparable insurance arrangements. 
The data included enrolment status and all medical and 
pharmacy claims. We used the Johns Hopkins Adjusted 
Clinical Group (ACG) system (V.11.1),18 19 to assign diag-
nostic categories and an overall comorbidity score using 
claims data (ie, diagnoses, procedures and medications) 
from the prior 12 months. We also linked individuals to 
neighborhood- level socioeconomic characteristics from 
the 2008–2012 American Community Survey (5- year esti-
mates at the census tract level).20

Study population
We included members under the age of 65 years with 
diabetes and CVD and a comparison group of healthier 
members. We created the three mutually exclusive cate-
gories of members based on ACG diagnostic categories: 
diabetes (inclusive of type 1 and type 2 diabetes) with or 
without CVD; CVD or risk factors (ie, lipid disorders or 
hypertension) without diabetes; and ‘healthy’ (defined as 
ACG morbidity score ≤1 and excluding members with a 
diabetes or CVD diagnosis). We included members with 
at least 12 months of continuous enrolment covered by 
employers insuring 10 or more members (for whom we 
could reliably assess HDHP status). We used the ACG 
diagnosis flag (or score) from the last month of each 
member’s 12- month enrolment period (ie, ‘anniversary 
month’). Measures calculated over each 12- month enrol-
ment period were assigned to the calendar year of each 
anniversary month.

Outcomes and covariates
For each annual employer enrolment period, we clas-
sified members as being enrolled in an HDHP or non- 
HDHP plan on the anniversary month. We used actual 
or imputed deductible levels; the imputations were based 
on adding actual deductible payments per person per 
benefit year at the employer then assigning a deduct-
ible level to that employer using a regression model that 
included the summed deductible levels of all enrollees 
and other employer characteristics (online supple-
mental appendix 1). Using a common convention, we 
defined HDHPs as plans with a deductible level ≥$1000 
and low deductible plans as plans with a deductible level 
≤$500. Within HDHPs, we examined two levels of HDHP 
(ie, $1000–$2499 and ≥$2500) and identified HDHP 
members with a savings account plan (ie, HSA or HRA) 
using flags provided by the data vendor.

For member demographics, we examined age; sex; 
region (ie, Midwest, Northeast, South and West); 
neighborhood- level income (ie, low poverty, low- medium 
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poverty, high- medium poverty and high poverty); educa-
tion (ie, low, low- medium, high- medium and high educa-
tion level) and race/ethnicity (ie, white, non- Hispanic vs 
all other races/ethnicities) using ACS categories (online 
supplemental appendix 2). As a measure of comorbidity, 
we included the ACG score, measured as a continuous 
variable. We also measured two employer- level variables: 
self- insured versus fully- insured status and employer size 
(ie, 10–99, 100–999 and ≥1000 employees). All covariates 
were measured on the anniversary month.

We calculated the annual OOP expenditures of 
members, which included all cost sharing (ie, deduct-
ibles, copayments and coinsurance), but not premium 
payments, adjusted for inflation to 2015 USD values using 
the Consumer Price Index for medical care, and total 
medical expenditure (ie, insurer’s allowed amount inclu-
sive of OOP costs, commonly referred to as ‘total cost’) 
using a vendor- provided field that standardises claims- 
level prices across geography and time, which is inflation- 
adjusted to 2015.

Using employer- level data, we determined which 
members had a choice of an HDHP or a plan with a lower 
deductible from their employer. As a secondary analysis, 
we examined HDHP enrolment in the subset of members 
with employer- level plan choice.

Statistical analysis
We first generated descriptive statistics of demographic 
and employer characteristics for HDHP and low deduct-
ible members in each of the three disease categories. 
We then used generalised estimating equations (GEE), 
applying the robust sandwich estimator and assuming 
an exchangeable working correlation structure to 
account for member- level clustering (since a member 
could contribute to the database for multiple years), 
with marginal models to assess all outcomes.21 We used 
average adjusted predictions22 to examine member- level 
predictors of being in an HDHP within each disease cate-
gory, controlling for study year. Predictors in the model 
included the member- level and employer- level charac-
teristics mentioned above (ie, age, sex, region, income, 
education, race/ethnicity, ACG score, self- insured 
status, employer size and study year). We also used 
average adjusted prediction models to estimate annual 
percentage of members enrolled in an HDHP and trends 
(ie, slope) in HDHP enrolment for each disease cate-
gory, controlling for the same variables as the enrolment 
prediction model. We calculated average marginal effects 
on the GEE models22 to estimate the average difference 
in the percentage of members enrolled in an HDHP over 
the study period between each chronic disease group and 
healthier members, controlling for the same variables as 
the prediction model, except for ACG score (which is 
highly collinear with our disease categories).

Within each disease category, we used GEE models 
and adjusted prediction at the means,22 controlling for 
the same variables as the HDHP enrolment prediction 
model, to examine the adjusted annual OOP and total 

costs for members with high and low deductible plans 
and the trends in costs over time for each disease cate-
gory. Within each disease category, we used marginal 
effects at the means to estimate the absolute and relative 
differences in OOP and total costs between HDHP and 
low deductible health plan (LDHP) members. For each 
study year, we also calculated the average percent of total 
expenditure that HDHP members paid OOP (based on 
adjusted values), by disease category. And, within each 
disease category, we examined average comorbidity (ie, 
ACG) score over the study period for members in high 
versus low deductible plans.

In the models to assess percentage of members 
enrolled in an HDHP and predictors of HDHP enrol-
ment, the denominator was all members in that disease 
category. The analyses that examined OOP and total costs 
compared members in HDHP (≥$1000) to members in 
low deductible plans (≤$500) and therefore excluded 
members with deductibles of $501–$999.

All analyses were performed in SAS Studio V.3.7 or 
STATA V.15.

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

RESULTS
Our sample included three mutually exclusive disease 
categories: 1.2 million unique members (2.6 million 
member- years) with diabetes, 4.5 million unique 
members (9.4 million member- years) with CVD and risk 
factors (without diabetes) and 18 million unique healthy 
members (40.4 million member- years). Online supple-
mental appendix 3 includes demographic and employer 
characteristics for members in HDHP and LDHP.

Predictors of HDHP enrolment within disease category
In the predicted probability models (table 1), HDHP 
enrolment among members with diabetes and CVD and 
healthy members was statistically significantly higher 
for members with the following characteristics: higher 
income; white, non- Hispanic race/ethnicity; lower 
comorbidity score; living in the West, Midwest or South 
(compared with the Northeast); being insured through 
a fully- insured (vs self- insured) employer; and working 
for a smaller employer. Age had mixed results across 
disease categories. Across all disease categories, the 
largest absolute predictors of HDHP status were region, 
fully- insured employer status and smaller employer size. 
For instance, on average, over the study period, 49.30% 
(95% CI: 49.13% to 49.47%) of members with diabetes 
insured through a smaller employer (ie, 10–99 enrollees) 
were enrolled in an HDHP compared with 23.83% (95% 
CI: 23.72% to 23.94%) of members with diabetes insured 
through a large employer (ie, ≥1000 enrollees).

https://dx.doi.org/10.1136/bmjopen-2020-044198
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Percentage of members enrolled in an HDHP over time
Enrolment in HDHPs increased markedly over the study 
period for all disease categories, increasing by approxi-
mately 5 percentage points per year across all groups 
when adjusting for the variables in table 1. HDHP enrol-
ment increased by 5.29 percentage points (95% CI: 5.27 to 
5.31), 5.27 percentage points (95% CI: 5.26 to 5.28), and 
5.11 percentage points (95% CI: 5.10 to 5.12) every year 
for members with diabetes, CVD and healthy members, 
respectively, over the study period. Members with chronic 
diseases had lower levels of HDHP enrolment than 
healthier members throughout the entire study period 
(figure 1). On average, over the study period, HDHP 
enrolment among members with diabetes and CVD was 
2.84 (95% CI: 2.78 to 2.90) and 2.02 (95% CI: 1.98 to 
2.05) percentage points lower, respectively, than among 
healthy members. However, by the end of the study 
period, over half of the members in each disease category 
were in an HDHP. In 2013, 53.43% (95% CI: 53.39% to 
53.47%) of healthy members were in an HDHP compared 
with 52.48% (95% CI: 52.33% to 52.63%) of members 
with diabetes and 53.21% (95% CI: 53.12% to 53.29%) 
of members with CVD in the adjusted models. While non- 
account HDHPs were the most common HDHP type for 
HDHP members in all three disease categories (online 
supplemental appendix 4a), the higher percentage of 
enrolment in HDHPs among healthy members, compared 
with members with chronic diseases, was driven by higher 
enrolment in HSA- eligible HDHPs (online supplemental 
appendix 4b). The percentage of members enrolled in a 
very high deductible health plan (≥$2500) increased over 
the study period for all disease categories, from less than 

1% in 2005 to 14%–15% in 2015 (online supplemental 
appendix 5). In the last 3 years of the study period, the 
percentage of members in an HDHP with a deductible 
between $1000 and $2499 remained relatively flat, and 
the increase observed in HDHP plan enrolment overall 
was driven by enrolment in very high deductible health 
plans.

During the study period, the percent of members 
with an employer that offered both HDHPs and a lower 
deductible plans increased from 10%–11% in 2005 to 
33%–34% in 2013 in all disease areas (online supple-
mental appendix 6). The percentage of members with 
employer- level plan choice that enrolled in an HDHP 
increased over the study period, but was 12–13 percentage 
points lower than the percentage of all members (ie, with 
and without plan choice). In 2013, among members with 
employer- level plan choice, 41.25% (95% CI: 41.18% to 
41.32%) of healthy members, 39.10% (95% CI: 38.83% 
to 39.37%) of members with diabetes and 40.58% (95% 
CI: 40.43% to 40.73%) with CVD were in an HDHP. On 
average, over the study period, members with plan choice 
who had a chronic disease were 4–5 percentage points 
less likely than healthier members with plan choice to 
enrol in an HDHP.

Out-of-pocket costs
For all disease categories, HDHP members had higher 
OOP costs than low deductible plan members (figure 2). 
The differences in OOP costs between HDHP and 
low deductible plans were, on average over the study 
period, $636 (95% CI: 630 to 642), $539 (95% CI: 537 
to 542) and $113 (95% CI: 112 to 113) for members with 

Figure 1 Percentage of members enrolled in an HDHP, by disease category (adjusted). The denominator includes all members, 
not just those in high deductible or low deductible plans (ie, includes members with deductibles of $501-$999). Estimates are 
adjusted for variables in table 1 using marginal models and average adjusted predictions. CVD, cardiovascular disease; HDHP, 
high deductible health plan.
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diabetes, CVD and healthy members, respectively. In 
relative terms, compared with LDHP members, average 
OOP costs for HDHP members were 47.26% (95% CI: 
46.73% to 47.78%), 56.03% (55.71% to 56.63%) and 
70.41% (95% CI: 70.13% to 70.69%) higher, respectively. 
Inflation- adjusted OOP costs decreased slightly over time 
for both LDHP and HDHP members in all three disease 
categories, with a steeper decline observed among LDHP 
members. OOP costs for low deductible plan members 
decreased, on average, by $20 (95% CI: 19 to 21), $17 
(95% CI: 17 to 18) and $6 (95% CI: 6 to 6) every year 
for members with diabetes, CVD and healthy members, 
respectively, with corresponding decreases for HDHP 
members of $6 (95% CI: 4 to 8), $10 (95% CI: 9 to 11) 
and $3 (95% CI: 3 to 4) every year. Across all disease 
categories, members in HRA- eligible and HSA- eligible 
HDHPs had higher OOP costs than non- account HDHPs 
(online supplemental appendix 7).

Total costs
For all disease categories, HDHP members had lower 
total costs than low deductible plan members (figure 3). 
The differences in total costs between HDHP and low 
deductible plans were, on average over the study period, 
−$529 (95% CI: −597 to −461), −$364 (95% CI: −385 to 
−342) and −$79 (95% CI: −81 to −76) for members with 
diabetes, CVD and healthy members, respectively. In 
relative terms, compared with low deductible members, 
average total costs for HDHP members were 5.35% (95% 
CI: 4.66% to 6.04%), 5.60% (95% CI: 5.27% to 5.93%) 
and 9.05% (95% CI: 8.77% to 9.33%) lower for members 
with diabetes, CVD and healthy members, respectively. 
Our measure of total costs decreased over the study 

period for both HDHP and LDHP members in all three 
disease categories, with a steeper decrease observed 
among HDHP members. Total costs for low deductible 
plan members decreased, on average, by $248 (95% CI: 
229 to 267), $449 (95% CI: 434 to 464) and $21 (95% 
CI: 20 to 22) every year for members with diabetes, CVD 
and healthy members, respectively, with corresponding 
decreases for HDHP members of $348 (95% CI: 318 to 
379), $567 (95% CI: 544 to 589) and $28 (95% CI: 26 
to 29) every year, respectively. Members with chronic 
diseases in HRA- eligible and HSA- eligible HDHPs had 
consistently higher total costs than non- account HDHPs 
(online supplemental appendix 8).

Members with chronic diseases in both high and 
low deductible plans had higher OOP costs and total 
expenditures than healthy members in similar plans 
(figures 2 and 3). While the OOP share of total expen-
diture of HDHP members was lower for members with 
chronic diseases (ie, on average over the study period, 
OOP share was 21% of total expenditure for members 
with diabetes, 25% for members with CVD and 35% 
for healthy members), HDHP members with chronic 
diseases had yearly OOP expenditures that were five (for 
CVD members) to seven (for diabetes members) times 
higher than healthy HDHP members (online supple-
mental appendix 9).

Within each disease category, HDHP members had 
lower comorbidity scores than low deductible plan 
members and the comorbidity scores remained rela-
tively stable over time (online supplemental appendix 
10).

Figure 2 Mean annual OOP costs by disease category, HDHP versus LDHP (adjusted). OOP cost estimates are adjusted for 
variables in table 1 using marginal models and adjusted prediction at the means. CVD, cardiovascular disease; HDHP, high 
deductible health plan (ie, annual deductible ≥ $1000); LDHP, low deductible health plan (ie, annual deductible ≤ $500); OOP, 
out- of- pocket.
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DISCUSSION
HDHP enrolment increased rapidly among both chron-
ically ill and healthy commercially insured individuals 
from 2005 to 2013. Members with diabetes and CVD had 
slightly lower levels of HDHP enrolment than healthy 
members throughout the study period. However, by the 
end of the study period in 2013, over half (52%–53%) 
of the members with chronic conditions and healthy 
members were in HDHPs. Similar to previous research, 
we found that members who were healthier and lived in 
neighbourhoods with higher income and education and 
a higher proportion of white, non- Hispanic individuals 
were more likely to be in an HDHP.5 Across all disease 
categories, members insured through larger and self- 
insured employers were significantly less likely to be in an 
HDHP, suggesting that these employers may offer more 
generous benefit packages to their employees. Among 
the subset of members who were offered a choice of an 
HDHP or lower deductible plan from their employer, 
most members opted for a lower deductible health plan 
and members with chronic diseases were less likely to 
choose an HDHP than healthier members.

As expected, members with chronic diseases in both 
high and low deductible plans have higher OOP costs 
and total expenditures than healthy members in similar 
plans. However, the OOP cost burden was five to seven 
times higher for HDHP members with chronic diseases 
compared with healthy members in HDHPs. These find-
ings are concerning because our previous studies have 
shown that HDHPs are associated with avoided or delayed 
care and adverse health outcomes among diabetes 
patients14–16 and other studies suggest similar impacts of 
HDHPs among members with CVD.17 Higher OOP costs 
combined with stagnant incomes23 and increasing HDHP 

enrolment among patients with chronic conditions 
suggests increasing financial burden on this vulnerable 
population.

Within each disease category, members in HDHPs 
had higher OOP costs, but lower total medical expen-
ditures than those in low deductible plans. Lower total 
medical costs among HDHP members has been demon-
strated in other studies.3 The lower total costs among 
HDHP members in our study could indicate that HDHP 
members are different or healthier than low deductible 
members in ways not captured by our adjusting covari-
ates. However, it could also reflect less utilisation among 
HDHP members in response to increased cost sharing. We 
observed decreasing trends in total costs over time for both 
HDHP and LDHP members across all disease categories. 
Since our measure of total cost is based on standardised 
prices over time, and expenditure is price×quantity, this 
suggests that utilisation is decreasing over time among 
all members. The larger downward trend in total cost 
among HDHP members compared with low deductible 
plan members suggests a greater decrease in utilisation 
among HDHP members. HSA- eligible and HRA- eligible 
HDHP members with chronic diseases consistently had 
higher OOP and higher total costs than members in non- 
account based HDHPs (online supplemental appendix 
7), possibly because the accounts provide funds that lower 
barriers to utilisation and reduce the effective OOP cost 
of care through use of pretax dollars. However, another 
study found that more than half of the members with HSA- 
eligible HDHPs do not contribute money to their HSA,24 
suggesting that HSA accounts may not actually reduce the 
OOP burden for the majority of HDHP members. Our 
finding that members with chronic diseases paid OOP 
for a lower share of total costs than healthier members 

Figure 3 Mean annual total costs by disease category, HDHP versus LDHP (adjusted). Total cost estimates are adjusted for 
variables in table 1 using marginal models and adjusted prediction at the means. CVD, cardiovascular disease; HDHP, high 
deductible health plan (ie, annual deductible ≥ $1000); LDHP, low deductible health plan (ie, annual deductible ≤ $500).
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is because members with chronic diseases have much 
higher total costs and many high costs members hit their 
deductible and OOP max limits.25

Our study has multiple limitations. The ACG codes and 
scores rely on the appearance of diagnoses in medical 
claims. There may be increased provider coding of 
chronic conditions over time as risk- adjustment payment 
became more prominent, or reduced coding among 
HDHP members if they were less likely to seek routine 
care. However, we found that ACG scores among each 
disease category remained relatively stable over our study 
period (online supplemental appendix 10) and past 
analyses have shown minimal reductions in outpatient 
visits among members who were forced to switch into an 
HDHP.15 Members may make healthcare decisions based 
on their total expected costs, which include OOP costs 
and premiums, minus contributions to savings accounts. 
While we have data on OOP costs, we do not have data 
on premium amounts or on employer and employee 
contributions to savings accounts, so total member 
expenditure is unknown. Increased OOP costs in HDHPs 
may be offset by the lower premiums or employer contri-
butions to accounts or by increased wages. Our study 
includes data from large, mid- size and small employers 
with commercial health insurance plans offered by 
a large, national insurer; therefore, our study results 
may not be generalisable to regional plans, very small 
employers (<10 members) or members insured in the 
non- group market. Although we knew the exact deduct-
ible level of most smaller employers, we had to infer it 
from claims at large employers. However, the sensitivity 
and specificity of our algorithm was high and increased 
across employer size category, ranging from 96% to 100% 
(online supplemental appendix 1). We expect adjust-
ment for the uncertainty of the imputation process would 
have a negligible effect on confidence bounds. We were 
missing neighborhood- level socioeconomic variables for 
a small proportion of members (≤3% across the disease 
and deductible level categories, online supplemental 
appendix 3) and these members were excluded from the 
GEE models. Finally, since our study aimed to examine 
overall trends in HDHP enrolment and costs, our main 
analyses combined HDHP members whose employers 
offered only an HDHP with members who were offered 
a choice by their employer to enrol in an HDHP or a 
lower deductible plan. Future research should examine 
HDHP enrolment among members who have plan choice 
to better understand factors associated with selecting 
HDHPs.

CONCLUSION
HDHP enrolment has increased rapidly among both 
healthy and chronically ill populations and by 2013 over 
half of members with chronic conditions in one large 
national insurer had HDHPs. HDHP members pay signifi-
cantly more OOP for their healthcare than low deduct-
ible plan members, and HDHP members with chronic 

diseases have OOP spending that is five to seven times 
higher than that of healthy members. Policymakers 
should consider options for protecting clinically vulner-
able patients enrolled in HDHPs, such as funding HSAs or 
facilitating enrolment in more generous plan designs.26
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