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Abstract
Objective: To measure the cost of absenteeism

and reduced productivity associated with allergic
rhinitis. 

Methods: The National Health Interview Survey
(NHIS) was used to obtain information on days lost
from work and lost productivity due to allergic rhini-
tis. Wage estimates for occupations obtained from
the Bureau of Labor Statistics (BLS) were used to cal-
culate the costs. 

Results: Productivity losses associated with a
diagnosis of allergic rhinitis in the 1995 NHIS were
estimated to be $601 million. When additional sur-
vey information on the use of sedating over-the-
counter (OTC) allergy medications, as well as work-
ers’ self-assessments of their reduction in at-work
productivity due to allergic rhinitis, were consid-
ered, the estimated productivity loss increased dra-
matically. At-work productivity losses were estimat-
ed to range from $2.4 billion to $4.6 billion. 

Conclusion: Despite the inherent difficulty of
measuring productivity losses, our lowest estimate is
several times higher than previous estimates of the
indirect medical costs associated with allergic rhini-
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Allergic rhinitis is characterized by inflamma-
tion of the nasal lining with resulting symp-
toms of rhinorrhea, congestion, and sneezing.

The condition can be seasonal or chronic and origi-
nates from airborne agents such as pollens, mold
spores, and dust-borne mites. 

Generally, employers do not consider the poten-
tial for productivity losses due to allergic rhinitis to
be a major concern. These productivity losses and
associated costs may be substantial, however.
Allergic rhinitis is fairly prevalent; 1 in 10 workers
suffer from the condition.1 Data from the National
Center for Health Statistics indicate that allergic
rhinitis was the fifth most prevalent chronic health
condition in the United States during the 1990s.2,3

This high incidence, combined with the cold- and
flu-like symptoms associated with allergic rhinitis,
may cause absenteeism or reduced productivity
while at work when the condition is untreated. As
many as 75% of workers with allergies are either
absent from work or have reduced productivity at
work for 2 or more weeks per year.1 Further, many
over-the-counter (OTC) treatments for allergic rhini-
tis have sedative side effects associated with reduc-

tis treatment. The most significant productivity loss-
es resulted not from absenteeism but from reduced
at-work productivity associated with the use of
sedating OTC antihistamines.
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tions in productivity.4 Numerous studies have
demonstrated a relationship between antihistamine
use and subsequent effects on sedation, psychomo-
tor performance, and cognition.5-8 ]

Like most chronic conditions, allergies have
direct and indirect costs. The direct healthcare
costs of allergic rhinitis are easier to track and can
be estimated from public data sources. One such
estimation based on the 1987 National Health
Interview Survey (NHIS) and 1988 National
Ambulatory Care Survey data showed that the
direct healthcare costs of allergic rhinitis were
approximately $1.16 billion valued in 1990 dollars,9

or $1.51 billion in 1994 dollars. A similar study
based on data from the 1987 National Medical
Expenditure Survey provided an estimate of $1.15
billion in 1994 dollars.10 Although the 2 estimates
vary, they are remarkably consistent when one con-
siders the different data sources.

These same researchers9,10 also estimated the
indirect costs of allergies in 2 separate studies, and
both studies concluded that the indirect costs were
minor relative to the direct medical costs. The esti-
mated costs of productivity losses were $639 million
(1990 dollars)9 and $86 million (1994 dollars).10

These 2 estimates differ widely partly because mea-
suring at-work productivity losses is difficult. In this
study, we attempted to overcome these challenges
and measure at-work productivity losses using a
series of conservative assumptions and more than
one data source. 

. . . METHODS . . .

The core analysis relies on a series of assump-
tions that result in a conservative estimate of the
indirect costs associated with allergic rhinitis. We
began by estimating the number of days of work lost
(work-loss days) and days of reduced productivity
(cut-down days) experienced by workers who
reported they had allergic rhinitis. Next, we incor-
porated information from other studies on sedating
OTC allergy medications and workers’ self-assess-
ments of their reduction in at-work productivity due
to allergic rhinitis. Incorporating this latter informa-
tion resulted in significantly higher, and probably
more realistic, estimates of the productivity costs
associated with allergic rhinitis. 

Data Sources
We obtained information on indirect costs,

including days lost from work and lost productivity

due to allergic rhinitis, from the NHIS. We also used
wage estimates for occupational categories from the
Bureau of Labor Statistics (BLS) to calculate the
costs associated with these losses.

The NHIS is an annual, nationwide household
survey of healthcare utilization by the US civilian
noninstitutionalized population. Over the tele-
phone, subjects provide information about the num-
ber of restricted-activity days, as well as work- or
school-loss days, during a prior 2-week period. Data
are also obtained on the acute and chronic condi-
tions responsible for these productivity losses.
Additionally, respondents are asked about long-term
limitations in certain types of activities and the
chronic conditions responsible for these disabilities.
Using the limited diagnostic detail available from
respondents, all conditions are then coded using
International Classification of Diseases, 9th
Edition, Clinical Modification (ICD-9-CM) diagnos-
tic codes.

Analyses
Prevalence of Allergic Rhinitis. We estimated the

prevalence of allergic rhinitis in the United States
from the 1995 NHIS database. Individuals who
reported having allergic rhinitis were identified
using appropriate diagnostic codes (ICD-9-CM code
477). Prevalence was calculated by age and gender
groups and compared to the entire 1995 US popula-
tion as indicated by the complete, weighted NHIS
person file. 

We also estimated the prevalence of allergic rhini-
tis in the employed population. Employed individu-
als were identified by using a subset of the 1995
NHIS condition records for persons with allergic
rhinitis who indicated that they were currently
employed and either working, able to work, or seek-
ing new employment. 

Work Loss. The NHIS defines work loss as more
than half of any scheduled working day missed due to
illness or injury. Work loss attributable to allergic
rhinitis was calculated for all persons ≥18 years of age.
In estimating costs, we assumed that reported work-
loss days represented a full day absent from work.

The total number of work-loss days calculated
for employed persons was categorized by occupa-
tional categories. The number of people with a
diagnosis of allergic rhinitis in each occupational
category was multiplied by the average number of
work-loss days per person. Work-loss costs were
estimated by multiplying the number of work-loss
days by the average daily wage for a given occupa-
tional category.
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Productivity Loss. The NHIS defines productivity
loss as the number of days respondents report cut-
ting down on their usual activities by more than half
of the day. To estimate at-work productivity costs
associated with allergic rhinitis, we limited the
analysis to the employed population and assumed a
5-day work week. The number of cut-down days
were calculated for each occupational category by
multiplying the number of employed individuals
with allergic rhinitis by the average number of cut-
down days per person. Based on a prior study,9 we
assumed a 25% reduction in productivity for each
reported cut-down day and used 25% of the average
daily salary to calculate the costs associated with
this productivity loss. 

. . . RESULTS . . .

Based on NHIS estimates, 9.8% of the US popula-
tion suffered from allergic rhinitis in 1995. As shown
in Table 1, there were more than 25 million persons
with allergic rhinitis, nearly 15 million of whom
were employed. The rate of allergic rhinitis was
highest for persons of working age, ie, those 18 to 64
years of age. Women ≥18 years old had higher rates
of allergic rhinitis than men in the same age group.

Employed persons missed an average of 0.24
days per year due to allergic rhinitis. From these
data, we estimated that approximately 1 of every 4
people with allergic rhinitis missed 1 day of work
per year due to the illness. We then assumed that

employees across all occupational categories missed
the same number of days per year due to allergic
rhinitis. Work losses totaled nearly 3.6 million days
due to allergies (Table 2), and these work-loss days
cost employers $445.3 million in 1995. 

Employees with allergic rhinitis also reported cut-
ting down on their usual workload for nearly 3 mil-
lion days. This on-the-job loss of productivity cost
employers an additional estimated $92.8 million per
year (Table 2).

Thus, using the NHIS data, we estimated that the
total indirect costs of allergic rhinitis were $538 mil-
lion per year in 1995 (Table 2). This was equivalent
to $601.2 million in 1998 dollars (adjusted for the
change in the medical consumer price index
between 1995 and 1998) (Table 3), with $103.7 mil-
lion due to productivity losses and $497.5 million
due to time lost from work. 

Effect of Sedating Antihistamines 
on Productivity

These estimates are likely to substantially under-
estimate the full costs of allergic rhinitis because
they do not consider the effect of sedating antihista-
mines on productivity loss. The data sources used in
this study did not provide information on the use of
sedating antihistamines, most of which are sold as
OTC medications. Estimates from unpublished sur-
vey data (Susan Decandia, MBA, Shering Plough,
Kenilworth, NJ, September 1998) estimate that 82%
of allergy sufferers use some sort of treatment for
their allergies, and that 57% of those who treat their
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Table 1. Prevalence of Allergic Rhinitis for the Entire US Population and the Employed Population by Age
Group and Gender

Analysis done using 1995 National Health Interview Survey Raw Data File.11

Under 18 Years 18-64 Years 65+ Years Total

No. of Rate per No. of Rate per No. of Rate per No. of Rate per
Population Gender Cases 1000 Cases 1000 Cases 1000 Cases 1000

Entire US Male 2,509,466 69.4 8,489,385 108.5 928,874 70.7 11,927,725 93.5

Female 2,172,513 63.0 10,266,243 126.0 1,363,713 74.4 13,802,469 102.8

Total 4,681,979 66.2 18,755,627 117.4 2,292,587 72.9 25,730,193 98.2

Employed Male 0.0 0.0 7,213,578 110.6 168,534 71.9 7,382,112 109.0

Female 0.0 0.0 7,335,912 131.7 160,854 97.3 7,496,766 131.0

Total 0.0 0.0 14,549,490 120.3 329,388 82.4 14,878,878 119.1



allergies use OTC sedating antihistamines. When we
applied these figures to the labor force estimates
presented in this paper, we calculated that approxi-
mately 8.4 million workers in the United States use
sedating antihistamines. 

Workers using sedating antihistamines report
that their productivity is diminished by an average
of 25% for 14 workdays per year.12 These data, con-
sidered with our estimated size of the labor force
suffering from allergic rhinitis, imply that there are
more than 125 million days of reduced productivity

due to allergic rhinitis. As Table 3 demonstrates, this
translates into an estimated productivity loss due to
sedating antihistamines of approximately $4.6 bil-
lion (in 1998 dollars). This brings the total indirect
cost estimate to about $5.2 billion. 

When indirect costs are calculated based on the
prevalence of reported diagnoses for allergic rhinitis,
approximately 17% of costs are attributable to at-
work productivity loss and over 80% are attributable
to time lost from work (Figure). However, when the
effects of sedating antihistamines on indirect costs

are considered, the propor-
tion of costs attributable to at-
work productivity loss
increases substantially—to
88% (Figure). 

. . . DISCUSSION . . .

Employers generally focus
on direct treatment when
considering the costs of
health conditions. Since the
direct treatment costs associ-
ated with allergic rhinitis are
modest compared with other
conditions such as heart dis-
ease or cancer, allergies have
not been a major concern of
employers. However, we have
shown that productivity costs
associated with allergic rhini-
tis—especially those associ-
ated with at-work productivi-
ty losses due to the sedative
effects of OTC allergy med-
ications—are substantial. 

It should be noted that the
estimates provided in this
paper are based on multiple
assumptions and therefore
may not be definitive. Several
variables could raise or lower
our estimates. For example,
we did not consider work loss-
es of parents caring for chil-
dren who miss school due to
allergies. Further, studies sug-
gest that allergic rhinitis
tends to coexist with and may
exacerbate certain other
medical conditions. An exten-
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Table 2. Indirect Costs by Occupational Categories, Work Loss, and
Productivity Loss (1995 Dollars)

Analysis done using 1995 National Health Interview Survey Raw Data File.11

Work Loss and Associated Costs

Work-Loss Average Daily 
Occupation Days Salary ($) Total Cost ($)

Managerial and Professional Specialty 1,324,404 169 223,824,276

Technical, Sales, Administrative Support 1,106,818 105 116,215,890

Service Occupations 348,585 74 25,795,290

Farming, Forestry, and Fishing 36,987 67 2,478,129

Precision, Production, Craft, and Repair 311,646 115 35,839,290

Operators, Fabricators, and Laborers 368,643 88 32,440,584

Unknown Industry 73,847 118 8,713,946

Subtotal 3,570,930 445,307,405

Productivity Loss and Associated Costs

25% of
Cut-Down Average Daily 

Occupation Days Salary ($) Total Cost ($)

Managerial and Professional Specialty 1,103,670 42 46,630,058

Technical, Sales, Administrative Support 922,348 26 24,211,635

Service Occupations 290,487 19 5,374,010

Farming, Forestry, and Fishing 30,823 17 516,285

Precision, Production, Craft, and Repair 259,705 29 7,466,519

Operators, Fabricators, and Laborers 307,203 22 6,758,466

Unknown Industry 61,539 30 1,815,401

Subtotal 2,975,775 92,772,374

Total Indirect Costs 538,079,779



sive body of literature demonstrates that allergic
rhinitis and asthma frequently coexist.13-15 Although
the prevalence of asthma in the general population
is 3% to 5%, asthma affects approximately 38% of
patients diagnosed with allergies.14 Conversely, of
those patients diagnosed with asthma, 60% to 78%
have allergic rhinitis.15 It has been postulated that
allergic rhinitis may be related to increased asthma
severity, and asthma patients with symptomatic
rhinitis may use more asthma medications.14

Similarly, investigators have noted links between
allergies and sinusitis16,17 as well as otitis
media.18 In addition, our productivity loss esti-
mates may be low because we did not consider
the enormous safety consequences for those
using sedating antihistamines, especially
employees who perform hazardous work (eg,
transportation industry workers, operators of
heavy machinery). In one study, researchers
found that health plan members experienced a
50% increase in on-the-job accidents when they
were prescribed a sedating antihistamine with-
in the 30 days before their accident.19 

Conversely, several other factors involving
the interpersonal dynamics of the workplace
could suggest that our productivity estimate is
too high. For example, in team environments,
coworkers may compensate for absent or less
productive members. Similarly, individuals
who are absent from or are less productive
at work due to allergies or allergy treatment
may compensate by working overtime or
working harder on subsequent days.

Undoubtedly, the biggest variable in our
productivity cost estimates is the use of
sedating OTC antihistamines, which was
based on self-reports. One study that
objectively measured the output of insur-
ance claims processors, however, showed
that the productivity of workers who treat-
ed their allergies with sedating antihista-
mines was 13% lower than that of workers
using nonsedating antihistamines.20 This
productivity decline is about half that
assumed in our calculations. If we were to
apply this 13% rate to our data, our esti-
mate of at-work productivity loss would be
$2.4 billion.

Despite the inherent imprecision in any
productivity loss estimate, our lowest esti-
mate is several times higher than previous
estimates of the direct medical costs asso-
ciated with allergic rhinitis treatment.9,10

When at-work productivity losses due to sedating
OTC medications are considered, the cost to
employers is substantial and may be large enough to
warrant considering health plan coverage of nonse-
dating antihistamines. 

Importantly, however, the productivity losses will
vary considerably by employer. As indicated in
Table 1, the prevalence of allergic rhinitis varies sig-
nificantly by age and gender. In addition, while this
analysis assumed that employees across all occupa-
tional categories missed the same number of days
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Table 3. Additional Cost Estimates (Millions of 1998
Dollars)

Adapted from references 11 and 13.

Sedating
Primary Diagnosis Antihistamine Use

($) ($)

Work Loss 497.54 606.38

Productivity Loss 103.66 4,624.42

Total Costs 601.20 5,230.81

Figure. Productivity Loss and Work-Loss Costs (in Millions) as
a Percentage of Total Indirect Costs of Allergic Rhinitis in the
Workplace
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per year due to allergies, there may be substantial
differences in employee response to allergic rhinitis
in different occupations. For example, laborers who
are suffering from allergies or sedation from allergy
medications may be more likely to miss work due to
safety issues than employees in managerial or pro-
fessional occupations. The value of productivity
losses is also a function of the skill mix of the labor
force. It serves to reason that companies employing
relatively large numbers of highly compensated
workers will, all else being equal, experience greater
financial losses from productivity reductions.
Finally, regional variations in the cost of living will
also influence the valuation of productivity losses. 

In sum, this analysis demonstrates that it is often
inappropriate to rely on a component-based approach
when measuring the costs of a given condition and its
treatment. It may be short-sighted to make coverage
decisions based on pharmaceutical costs alone. This
study underscores the value of considering the soci-
etal costs of certain common medical conditions.
One study of productivity losses associated with
other conditions demonstrated that appropriate pre-
scribing can substantially reduce employer costs.21

In this study, researchers used the 1987 National
Medical Expenditure Survey to estimate the effects
of prescription medicines on days lost from work
and associated costs for hypertension, heart disease,
noninsulin-dependent diabetes, and depression.
They found that the per-employee savings from
reduced absenteeism due to the use of prescription
medications were $286 for those with hypertension,
$633 for those with heart disease, $822 for those with
depression, and $1475 for those with diabetes.21

Unless they are involved in occupational health,
primary care physicians and those specializing in
respiratory illness are often poorly informed of these
issues. While physicians often inform patients of the
sedating side effects of most medications used for
allergic rhinitis, they may not consider the impact of
the illness and any treatment side effects on the
patient’s employment. This is partly due to the lack
of cost and productivity impact information fed back
to physicians, patients, and managed care organiza-
tions. It is hoped that the results of our study will
improve healthcare providers’ understanding of the full
impact of their prescribing and treatment patterns.
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