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Abstract

Purpose: We evaluated the rate of hyperlipidemia identified during workplace screening in previously undiagnosed individuals,
the association between workplace hyperlipidemia screening and use of medical care during follow-up, and changes in lipid profile
among individuals with hyperlipidemia at screening.

Design: Nonexperimental longitudinal study.
Setting: Employees who participated in a workplace health screening.
Participants: A total of 18 993 individuals from 39 self-insured employers in the United States.

Measures: Total cholesterol, low-density lipoprotein (LDL), high-density lipoprotein (HDL), and triglycerides were measured
during screening. A claims-based algorithm was used to identify hyperlipidemia cases.

Analysis: Discrete-time survival analysis was used to estimate monthly rates of new hyperlipidemia diagnoses or prescriptions.
Paired t tests were used to evaluate |-year changes in lipid profile.

Results: A total of 1872 (9.9%) individuals had hyperlipidemia at screening. Among all individuals, a significantly greater rate of
new hyperlipidemia diagnoses was observed during the first month after screening, compared to the 3 months before screening
(odds ratio [95% Cl]: 2.99 [2.66-3.36]). Among the 987 individuals who were followed up | year later, significant improvements
were observed in total cholesterol (—8.5% + 13.6%) and LDL levels (—10.2% + 19.3%).

Conclusion: Workplace health screenings in an insured population were associated with a subsequent increase in physician visits
and prescriptions for hyperlipidemia. After | year, significant improvements in total cholesterol and LDL levels were observed

among individuals who screened positive for hyperlipidemia.
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Purpose

In the United States, nearly 1 in 3 adults have hyperlipidemia.’
Hyperlipidemia is a major risk factor for coronary artery dis-
ease, a leading cause of death attributed to approximately
US$204 billion annually in direct and indirect costs.' From early
adulthood to midlife, men are more likely to have hyperlipidemia
compared to women, who have lower mean total cholesterol lev-
els but higher levels of low-density lipoprotein (LDL). However,
women are at greater risk after menopause, when LDL lowering
effects of endogenous estrogen are reduced.” African Americans
are less likely to have hyperlipidemia when compared to whites,’
likely due to genetic factors,* although the former group is at a
higher risk for cardiovascular disease.’

Cholesterol screening can effectively identify individuals
with hyperlipidemia who may then be recommended for appro-
priate treatments such as modification of lifestyle factors
and/or pharmaceutical intervention. The US Preventative

Services Task Force recommends screening for individuals at
high risk, due to family history or other comorbid conditions,
men 35 years or older, and women 45 years or older.® However,
screening for younger populations may also be warranted, as
increasing evidence suggests that even in early adulthood,
cardiovascular risk factors including hyperlipidemia are asso-
ciated with coronary artery disease in later decades.” Despite
these recommendations, nearly a third of cases of hyperlipidemia
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remain undiagnosed. Between 1999 and 2006, the prevalence
ofundiagnosed hyperlipidemia was estimated at over 8% of the
US adult population.®> While cholesterol screening through
routine physician office visits may identify undiagnosed indi-
viduals, hyperlipidemia tends to be asymptomatic; it increas-
ingly affects young people who may not consider themselves at
risk and may see doctors infrequently. Thus, while some
undiagnosed cases may be attributed to a lack of health insur-
ance, as many as half of insured adults with hyperlipidemia are
unaware of their condition.®

Workplace health screenings can be an effective alternative
for administering hyperlipidemia testing, with increasing num-
bers of employers offering such programs. Existing research
suggests substantial savings associated with workplace wellness
programs that include screenings for various risk factors includ-
ing hypertension, hyperlipidemia, and obesity.”'® However, few
studies have evaluated the effectiveness of workplace screenings
as an impetus for undiagnosed individuals to utilize available
health-care resources and improve health outcomes. Moreover,
while studies exist to describe the prevalence of undiagnosed
hyperlipidemia in the general population, little is known about
the prevalence in employed populations. The objectives of this
study were to evaluate (1) the rate of hyperlipidemia diagnosed
in undiagnosed individuals during workplace screening, (2) the
association between screening and subsequent claims-based
hyperlipidemia diagnosis or treatment initiation for hyperlipide-
mia, and (3) the changes in lipid profile among individuals with
hyperlipidemia 1 year following the screening.

Methods
Design

Workplace screenings were conducted by licensed clinical staff,
including registered nurses, emergency medical technicians, and
paramedics. Screenings were voluntary and the measurement of
lipid profiles was approved by the self-insured employers on a
company-wide basis. Levels of total cholesterol, LDL, high-
density lipoprotein (HDL), and triglycerides (TG) were measured
from fasting finger-stick samples. Individuals were considered to
have hyperlipidemia at screening if they had a total cholesterol
level of at least 240 mg/dL or an LDL level of at least 160 mg/dL,
levels classified as “high” by the National Heart, Lung, and
Blood Institute.!' Screening results were presented in the form
of a personal report and those individuals classified as having
hyperlipidemia received health education advice and referral to
wellness programs and health-care providers for follow-up.
Follow-up screenings occurred approximately 1 year later.

Sample

Individuals in this study were employees of 39 employers
located throughout the United States. Employers represented a
diverse group of industries and employees resided in all 50
states. All employers were self-insured, requiring them to man-
age the health plans and bear financial risk, as opposed to fully

insured employers who pay fixed rates to insurance carriers to
both manage plans and bear risk. The employers used various
regional and national health plans and pharmacy benefit manag-
ers, which included both for- and nonprofit organizations. Both
health maintenance organizations and preferred provider plans
were represented. Medical and pharmacy claims data were pro-
vided directly by health-care plans. The study sample comprised
individuals who attended a workplace screening between Janu-
ary 1, 2012, and December 31, 2014, and were continuously
enrolled in their health-care plan from 15 months before through
3 months after the screening date. Of the 42 064 individuals who
were screened, 23 071 met 1 or more exclusion criteria and were
therefore excluded from the final sample. There were 11 325
individuals with a history of hyperlipidemia during the 12
months prior to the observation period, defined as 3 months prior
to and after the screening date (Figure 1), 15 196 did not have
total cholesterol and/or LDL measured at the screening, 18 were
missing zip code information, and 7 were less than 18 years of
age, and 96 individuals had a history of end-stage renal disease
(these individuals are a unique population who are likely not
attending workplace screening as a routine preventive measure).
The final sample comprised 18 993 participants.

Measures

Covariates were chosen a priori based on risk factors known to
be or plausibly associated with hyperlipidemia in prior litera-
ture. Age was calculated from date of birth recorded in claims
data. Body mass index (BMI, kg/m?) was calculated from
height and weight measured during the workplace screening
(<22, 22-24.9, 25-29.9, >30, missing indicator [17%]). In an
effort to adjust for socioeconomic factors, zip-code-level vari-
ables were derived from the US Census Bureau data, including
the proportion of rural or urban residences within a zip code.'?
Data from the 2013 American Community Survey were used to
measure zip-code-level distribution of race, educational attain-
ment, and median income.'?

For the first objective, comorbidities were measured based
on administrative claims over the 12-month period prior to
screening. For the second objective, the 12-month period prior
to the observation period was used. Claims-based diagnosis of
hyperlipidemia was based on (1) the presence of an Interna-
tional Classification of Diseases, Ninth Revision (ICD-9)
diagnosis code (272.0-272.4), (2) at least 1 prescription fill for
a 3-hydroxy-3-methyl-glutaryl-coenzyme A (HMG-CoA)
reductase inhibitor, or (3) at least 1 prescription fill for other
antihyperlipidemia drugs. Hypertension was based on the pres-
ence of at least 1 diagnosis code (/CD-9: 401-401.9). Diabetes
was measured similarly, based on ICD-9 diagnosis codes
(250.xx, 357.2x, 362.0x, 366.41, 648.0x).

Analysis

To evaluate the rate of hyperlipidemia diagnosed in asympto-
matic individuals during workplace screening (objective 1), hier-
archical logistic regression models at the individual and zip code
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Objective 1: To identify hyperlipidemia among individuals without a prior history
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Figure |. Time line for study objectives. For objective |,a 12-month claims history was used to identify and exclude individuals with a history of
hyperlipidemia. For objective 2, new cases of hyperlipidemia were monitored for a 6-month observation period (3 months before and after
screening), using the 12 months prior to this observation period to identify and exclude individuals with a history of hyperlipidemia. For objective
3, individuals were followed up | year until a second work site screening.

level were used to evaluate the association between risk factors
and hyperlipidemia at screening. To evaluate the association
between workplace screening and subsequent claims-based
hyperlipidemia diagnosis (objective 2), discrete time survival
analysis was utilized."* Three odds ratios (ORs) were esti-
mated, approximating the incidence rate of a claims-based
hyperlipidemia diagnosis for each consecutive 1-month period
after screening (month 1, month 2, and month 3) compared to
the 3-month period before screening. For individuals with
multiple screenings, only the first screening was used. Two
models were assessed: a model that adjusted for demographic
factors (age, gender) and employer as well as a full model that
further adjusted for zip-code-level variables (education,
median income, and race), BMI, rural residence, hypertension,
and diabetes. A random effect for zip code was used to account
for correlation of residuals from geographic clustering and to
improve estimates of standard errors when using aggregate
data.'® A secondary analysis was conducted by additionally
adjusting for duration of employment (above or below the
median of 4.6 years) to assess for possible selection effects.
Finally, descriptive statistics using paired ¢ tests were also
conducted to evaluate any changes in lipid profile among a
subset of individuals who attended a second workplace screen-
ing approximately 1 year after the first (objective 3).

All analyses were performed using SAS 9.4 (SAS Institute
Inc, Cary, North Carolina). This study was conducted using de-
identified data obtained through Health Advocate, Inc,
received and managed in compliance with the Health Insurance
Portability and Accountability Act of 1996'¢ and therefore,
approval from the institutional review board was not required.

Results

Sample Characteristics

Characteristics of the 18 993 individuals in the study popula-
tion are presented in Table 1. The mean age was 44.3 + 10.5
and women made up 53.2% of the population. A total of 1872
(9.9%) individuals without a prior history of claims-based
hyperlipidemia were found to have hyperlipidemia during
screening. Mean levels for their lipid profiles were 258.2 +
26.2 mg/dL for total cholesterol, 164.9 + 26.4 mg/dL for LDL,
59.2 + 20.8 mg/dL for HDL, and 169.4 + 116.7 mg/dL for
TG. For individuals not classified as having hyperlipidemia,
mean levels were 182.5 + 28.3 mg/dL for total cholesterol,
104.3 + 25.4 mg/dL for LDL, 55.9 + 16.8 mg/dL for HDL,
and 113.9 + 70.9 mg/dL for TG.

Table 2 shows the results from a multivariate hierarchical
logistic model evaluating the association between several risk
factors and hyperlipidemia at screening. Age was significantly
associated with a greater odds of hyperlipidemia (OR [95%
CI]: 35-49 years vs 18-34 years = 1.40 [1.21-1.61], 50-64 years
vs 18-34 years = 2.30 [1.98-2.67], >65 years vs 18-34 years =
1.79 [1.18-2.74]). Women were, on average, less likely than
men to have hyperlipidemia at screening (OR [95% CI]: 0.90
[0.81-1.00]). In addition, African Americans had on average a
lower odds of hyperlipidemia compared to whites (OR [95%
CI]: 0.50 [0.33-0.76]). Finally, increasing BMI was associ-
ated with higher odds of hyperlipidemia (OR [95% CI]:
<18.5 kg/m® vs 18.5-24.9 kg/m’= 0.65 [0.31-1.33], 25-
29.9 kg/m? vs 18.5-24.9 kg/m*= 1.68 [1.45-1.95], >30 kg/m’
vs 18.5-24.9 kg/m*= 1.78 [1.52-2.07)).
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Table I. Sample Characteristics.?

Individual-level characteristics
Age, years, mean + SD
Female, n (%)

Body mass index, kg/mz, n (%)b
<185 192 (1.2%)
18.5-24.9 4903 (31.4%)
25-29.9 5617 (36.0%)
>30 4909 (31.4%)

Hypertension, n (%)¢ 2122 (11.2%)

Coronary artery disease, n (%)° 97 (0.5%)

Diabetes, n (%)° 492 (2.6%)

Hyperlipidemia at screening, n (%) 1872 (9.9%)

Rural residence, n (%) 2594 (13.7%)

Zip-code-level characteristics
Education, median (IQR)

Less than high school
High school or equivalent
Some college

College degree

Race, median (IQR)
Non-Hispanic white
African American
Asian/Pacific Islander
Hispanic
Other

Median income, median (IQR)

433 + 105
10 096 (53.2%)

9.5% (5.7%-15.1%)
27.0% (19.5%-33.9%)
29.1% (24.2%-33.5%)
29.2% (19.2%-43.2%)

76.1% (55.3%-87.4%)
4.1% (1.2%-13.0%)
2.8% (1.0%-6.0%)
7.3% (3.4%-17.0%)
2.2% (1.5%-3.1%)

US$57 622 (US$45

161-US$75 313)

Abbreviations: IQR, interquartile range; SD, standard deviation.
N = 18 993.

®Includes nonmissing values.

€12-month claims history.

Association Between Workplace Screening and
Subsequent Claims-Based Hyperlipidemia Diagnosis

Table 3 reports the association between workplace screening and
rates of new claims-based hyperlipidemia diagnoses or initiation
of antilipid therapy after screening. Full model results are
described here, since results were consistent between the
demographic-adjusted model and the full model adjusted for age,
gender, education, race, median income, BMI, rural residence,
hypertension, diabetes, and employer. There was a marked
increase in both claims-based hyperlipidemia diagnoses and pre-
scriptions after screening (Figure 2). In the first month after work-
place screening, compared to the 3-month period before
screening, there was a significantly higher rate of new hyperlipi-
demia diagnoses (OR [95% CIJ: 2.99 [2.66-3.36]). Rates of new
cases significantly decreased in the third month after screening
(OR [95% CI]: 0.78 [0.65-0.94]), reflecting the expected post-
screening depletion of at-risk individuals. In a secondary analysis
of all individuals, a longer duration of employment was not sig-
nificantly associated with the rate of hyperlipidemia diagnosis
after screening (OR [95% CI]: above vs below median duration
of employment = 0.96 [0.82-1.11]). Among individuals who had
hyperlipidemia at screening, rates of new diagnoses significantly
increased during the first and second months after screening
compared to the 3-month period before screening (OR [95%
CI]: month 1 vs 3 months prior to screening = 7.61

Table 2. Association Between Demographic Factors and Hyperlipi-

demia at Screening.*®©

Odds Ratio (95% CI) P Value
Age, years
18-34 (ref.) - -
35-49 1.40 (1.21-1.61) <.001
50-64 2.30 (1.98-2.67) <.001
>65 1.79 (1.18-2.74) .007
Female 0.90 (0.81-1.00) .04
Education, zip code %
Less than high school 1.97 (0.34-11.47) 45
High school or equivalent (ref.) - -
Some college 0.85 (0.23-3.14) 8l
College degree 1.17 (0.54-2.53) .70
Median income, in zip code
Quintile | (ref.) - -
Quintile 2 0.96 (0.80-1.16) .68
Quintile 3 0.99 (0.81-1.21) .93
Quintile 4 0.99 (0.79-1.24) .92
Quintile 5 0.87 (0.67-1.13) .29
Race, zip code %
Non-Hispanic white (ref.) - -
African American 0.50 (0.33-0.76) .001
Asian/Pacific Islander 1.08 (0.43-2.74) .87
Hispanic 0.66 (0.38-1.17) .16
Other 2.38 (0.27-21.21) 44
Body mass index, kg/m?
<185 0.65 (0.31-1.33) 24
18.5-24.9 (ref.) - -
25-29.9 1.68 (1.45-1.95) <.001
>30 1.78 (1.52-2.07) <.001
Rural residence 1.05 (0.89-1.23) .60

Abbreviation: 95% Cl, 95% confidence interval; LDL, low-density lipoprotein.
?Defined as total cholesterol >240 or LDL >160.
°N = 18 374.

All variables were placed into the same model. Also adjusted for hypertension,
diabetes, and employer.

[5.00-11.60]; month 2 vs 3 months prior to screening = 2.31
[1.29-4.14]). For month 3 vs 3 months prior to screening, there
was no significant difference in diagnoses after screening.

We also investigated individuals who were not found to have
hyperlipidemia at screening. The results were qualitatively sim-
ilar, although the rate of new diagnoses in the first month after
screening compared to the 3-month period prior to screening was
lower, compared to the rate observed in all individuals (OR [95%
CI]: 2.26 [1.97-2.59]. Moreover, since this subcohort did not
include individuals identified as having hyperlipidemia at
screening, the at-risk population depleted more rapidly, as evi-
denced by the rate of new diagnoses in the second and third
months, compared to the 3-month period prior to screening (OR
[95% CI]: month 2 vs 3 months prior to screening = 0.79 [0.65-
0.96]; month 3 vs 3 months prior to screening = 0.67 [0.54-0.83]).

One Year Changes in Lipid Profile Among Individuals
With Hyperlipidemia at Screening

Among the 1872 individuals who had hyperlipidemia based on
their lipid profile at screening, 987 (52.7%) had a second lipid
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Table 3. Association Between Workplace Screening and Hyperlipidemia Diagnosis or Prescription After Screening.?

Model | Model 2
Odds Ratio (95% CI)° P Value Odds Ratio (95% CI)° P Value

All individuals (N = 18 993)

Month | 2.93 (2.61-3.28) <.001 2.99 (2.66-3.36) <.001

Month 2 0.96 (0.81-1.13) .62 0.98 (0.83-1.16) .80

Month 3 0.76 (0.63-0.92) .004 0.78 (0.65-0.94) .008
Individuals with hyperlipidemia at screening (N = 1872)

Month | 7.37 (4.85-11.21) <.001 7.61 (5.00-11.60) <.001

Month 2 2.23 (1.24-3.99) .007 231 (1.29-4.14) .005

Month 3 1.54 (0.81-2.94) 19 1.59 (0.83-3.04) 16
Individuals without hyperlipidemia at screening (N = 17 121)

Month | 2.21 (1.93-2.53) <.001 2.26 (1.97-2.59) <.001

Month 2 0.77 (0.63-0.94) 0l 0.79 (0.65-0.96) .02

Month 3 0.65 (0.53-0.81) <.001 0.67 (0.54-0.83) <.001

Abbreviations: 95% Cl, 95% confidence interval; BMI, body mass index.

*Model I: adjusted for age, gender, employer; Model 2: adjusted for age, gender, education (zip code %), median income in zip code, race (zip code %), BMI, rural
residence, hypertension, diabetes, employer.

®Odds of a hyperlipidemia diagnosis or prescription in each month after screening compared to the 3-month period before screening.
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Figure 2. New hyperlipidemia diagnoses and prescriptions among all individuals without a prior claims history of hyperlipidemia during the 12
months before the observation period.

profile measured at a workplace screening approximately 1  significantly more likely to have a lower BMI (P = .01), live
year later. For differences in baseline measurements, Table 4 in a rural residence (P < .001), be white (P <.001), and have a
shows that individuals with a second lipid profile were lower median income (P = .02), while they were significantly
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Table 4. Sample Characteristics of Individuals With Hyperlipidemia at Screening (n = 1872).

Individuals With | Year Follow-Up Individuals Without | Year Follow-Up P Value
Individual-level characteristics
Age, years, mean + SD 46.3 + 10.1 459 + 10.1 34
Female, n (%) 492 (49.9%) 437 (49.4%) .84
Body mass index,* kg/m?, n (%)° 284 + 5.2 29.1 + 53 .0l
Hypertension, n (%)? 99 (10.0%) 90 (10.2%) 92
Diabetes, n (%)* 16 (1.6%) 16 (1.8%) .76
Rural residence, n (%) 182 (18.4%) 110 (12.4%) <.001
Zip-code-level characteristics
Education, median (IQR)
Less than high school 11.2% + 7.6% 11.6% + 82% 57
High school or equivalent 27.0% + 11.2% 27.2% + 10.0% 42
Some college 28.9% + 7.5% 28.6% + 6.5% .06
College degree 32.9% + 18.3% 32.5% + 16.6% .65
Race, median (IQR)
Non-Hispanic white 72.4% + 22.4% 68.6% + 23.6% <.001
African American 77% + 12.9% 10.7% + 14.7% <.001
Asian/Pacific Islander 47% + 7.0% 49% + 6.4% <.001
Hispanic 12.6% + 14.7% 13.3% + 15.7% A7
Other 27% + 33% 25% + 1.7% .70
Median income, median (IQR) US$60 623 + US$21 285 US$63 085 + US$23 014 .02

Abbreviations: IQR, interquartile range, SD, standard deviation.
212-month claims history.
®Includes nonmissing values.

less likely to be African American (P < .001) or Asian/Pacific
Islander (P < .001). At the second screening, improvements
were observed in total cholesterol and LDL (mean + standard
deviation [SD], percentage change: total cholesterol = —8.5%
+ 13.6%, LDL = —10.2% + 19.3%, P < .001 for both).
Levels of HDL and TG did not change in a clinically mean-
ingful magnitude (HDL = —2.2% + 16.0%, TG = 2.6% +
44.1%, P < .001 for both).

Discussion

In a population of 18 993 individuals having employer-
sponsored health insurance, 1872 (9.9%) individuals without
a prior claims history of hyperlipidemia were identified as
having hyperlipidemia at screening. In addition, we found that
workplace health screenings were associated with a significant
subsequent increase in claims-based diagnosis and treatment
initiation for hyperlipidemia. Finally, the cohort of individuals
who had hyperlipidemia at screening experienced significant
improvements in total cholesterol and LDL levels after 1 year.

The rate of undiagnosed hyperlipidemia in this study is
slightly higher than the estimated rates of undiagnosed hyper-
lipidemia in the general population between 1999 and 2006,
raising concerns of worsening underdiagnosis of this asympto-
matic cardiovascular disease risk factor. Consistent with the
current understanding of the epidemiology of hyperlipidemia
in the United States, individuals who had hyperlipidemia at
screening were more likely to be older, male, and have a higher
BMI than individuals who did not have hyperlipidemia at
screening. The oldest individuals (>65 years) had a lower risk
for hyperlipidemia, which may reflect transition from

commercial insurance coverage to Medicare or more vigilant
screening for hyperlipidemia in the older adults. African Amer-
icans, although at greater risk for cardiovascular disease, were
found to be, on average, less likely to have hyperlipidemia at
screening, a finding consistent with prior studies.’

With the demonstrated improvements in both LDL and total
cholesterol levels, our findings provide evidence of quantifi-
able improvements in lipid profile sustained after workplace
screening. Although we observed an increase in claims-based
evidence of treatment for hyperlipidemia treatment, we were
unable to evaluate what other particular factors, such as life-
style interventions, personalized incentives such as gym mem-
berships, or improved access to providers, had the strongest
association with improvements in lipid levels. Prior studies
suggest that knowledge of one’s lipid profile alone can moti-
vate individuals to make lifestyle changes to lower cholesterol
levels.!”'® The majority of prior studies longitudinally asses-
sing lipid profile were randomized trials of lifestyle interven-
tions. One prior observational study in a work site setting
observed a 4.1% decrease in total cholesterol after 12 months
of a cholesterol education program,'® lower than the 8.5%
reduction observed in the present study. Changes in lipid pro-
file observed in our study were more comparable to changes
reported in randomized trials of lifestyle interventions in work-
place settings.?>** Over follow-up periods ranging from 6 to 12
months, these studies reported 6% to 12% decreases in total
cholesterol, 9% to 13% decreases in LDL, and nonsignificant
changes in levels of HDL and TG.?>** Workplace screening
may be particularly important for hyperlipidemia because it
increasingly affects younger individuals, carries considerable
risk for cardiovascular morbidity, and an increased risk of
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mortality in individuals with existing morbidity.>* Further-
more, pharmacologic therapies available have been shown to
improve cardiovascular risk in this population and are able to
reduce the risk in a relatively rapid time frame. The extent to
which individuals maintained the improvements in lipid profile
beyond the second screening remains to be seen.

As the increasing burden of chronic diseases becomes more
evident,?® growing emphasis has been placed on primary preven-
tion, targeting biometric risk factors such as hyperlipidemia.
Alternative methods of accessing health care, such as workplace
screenings, telemedicine, retail clinics, and urgent care centers
are rapidly growing. These methods along with policy changes,
such as Medicaid expansion and other provisions of the Afford-
able Care Act, may address some gaps in access to health care,
contributing to the overall chronic disease burden.’®*’ For
employed individuals, workplace screenings can provide a con-
venient option to screen populations less likely to be seen through
physician office visits (eg, younger men) for typically asympto-
matic risk factors, which may otherwise remain undiagnosed.*®

Workplace screenings may be an important part of a larger
strategy to reduce future disease burden by providing an impetus
for employed individuals to seek care. Self-insured employers
may have particular motivation to improve the health of their
employees for cost savings. Prior reports also suggest that work-
place health screenings, when integrated into larger wellness pro-
grams, have the potential for significant sustained health benefits
and economic savings that will likely accumulate over time.?*°
On the other hand, prior studies also suggest that the effectiveness
of workplace wellness programs varies based on factors such as
employer leadership, incentivization, and follow-up evalua-
tion.?>*! These factors should be considered in the design and
implementation of wellness programs to achieve optimal health
and economic benefits to both employers and employees.

Strengths of this study include the large diverse sample
recruited from multiple employers in a variety of industries
and the incorporation of both biometric and claims data. More-
over, the majority of prior studies have evaluated either the
ability of screening to identify cases of hyperlipidemia or the
effect of screening on lipid profile, but few have assessed both
aims in the same population. To our knowledge, this is also the
first study to characterize the prevalence of undiagnosed hyper-
lipidemia in an employed population.

Because this is an observational study, there are limitations.
First, factors unmeasured in administrative claims data may result
in unmeasured confounding. For example, although fully
adjusted models included employer as a covariate, this may not
fully capture more detailed employer-level differences such as the
degree of incentivization for participating in wellness programs.
However, fully adjusted models had larger magnitudes of asso-
ciation compared to demographic-adjusted models, suggesting
any residual confounding may be attenuating observed associa-
tions. A 1-year claims history may not be sufficient to exclude all
prevalent cases of hyperlipidemia. However, the large increase in
new hyperlipidemia cases after screening cannot be entirely
attributed to misclassified prevalent cases. Moreover, workplace
screening may serve as an effective impetus to seek treatment

regardless of current hyperlipidemia status, as seen in the cohort
that was found to have normal lipid levels at screening. Since the
response rate for the 1-year follow-up was low, there may be
selection bias from differential loss to follow-up. Though dura-
tion of employment was not significantly associated with
hyperlipidemia diagnosis after screening, other selection effects
may be present in a sample comprising individuals who volun-
teered for the screenings. For example, those individuals who
volunteered may have been more likely to engage in health-
promoting behavior or have greater access to health care. Results
may also not be generalizable to a fully insured population, where
the employer does not bear financial risk for health-care costs
and the employee population may be systematically different.

Workplace health screenings in an insured population were
associated with a subsequent increase in physician visits and
prescriptions for hyperlipidemia. An improvement in lipid pro-
file 1 year later was also observed among individuals identified
as having hyperlipidemia at screening. The high rate of new
diagnoses of hyperlipidemia highlights the importance of
screening, even among individuals with insurance. Studies of
linked databases that follow individuals over time are needed to
further evaluate long-term health and economic outcomes of
screening programs.

So What? Implications for Health
Promotion Practitioners and
Researchers

What is already known on this topic?

Hyperlipidemia is a relatively common and asymptomatic
condition in the employed population. Work site health
screenings may be able to identify individuals with hyper-
lipidemia who do not consider themselves at risk and see
physicians infrequently.

What does this article add?

Workplace screenings in an insured population were
associated with a subsequent increase in physician visits
and prescriptions for hyperlipidemia, underscoring the
importance of screening, even among insured individuals.
At |-year follow up, significant improvements in both
total cholesterol and LDL levels were observed among
individuals identified as having hyperlipidemia at
screening.

What are the implications for health promotion
practice or research?

Work site health screenings may be able to identify indi-
viduals with hyperlipidemia who do not consider them-
selves at risk and see physicians infrequently. Workplace
screening can provide a convenient option to identify
asymptomatic risk factors among populations less likely
seen through physician office visits.
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