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This study investigated the relationship among
health status, costs linked with the treatment of
acne in the United States, and other aspects
related to medicat ion use. The US Medical
Expenditure Panel Survey (MEPS) database was
analyzed for a cohort of people with acne. This
cross-sect ional study obtained costs, demo-
graphics, healthcare service utilization, and clin-
ical patient variables from the MEPS database.
The EuroQol Group’s EQ-5D scores available in
MEPS were used for health status information.
Multivariate weighted analysis was performed 
for data for approximately 5 mil l ion patients
(weighted sample size).  Nearly 70% of the
patients used some type of medication for acne.
Acne-related medication accounted for approxi-
mately 36% of the total acne-related annual
healthcare costs, with an average of 2 annual
acne prescription refil ls per patient. Increased
number of refil ls of acne-related medications was
associated with an improvement in health status
(P�.05). Increased physician office-based visits
were the only predictors of higher acne-related

annual healthcare costs (P�.01). Adherence to
acne medications is an important component of
better health status. Pharmacologic treatment of
acne does not significantly add to acne-related
annual healthcare costs.
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Acne vulgaris is the most common skin disease
treated in the United States, affecting up to
85% of people aged 12 to 25 years1 and

approximately 95% of the population at some time
during their lives.2 Acne accounts for a tremendous
number of visits to both generalists and dermatolo-
gists. It also is the most common disorder for which
people aged 15 to 40 years visit a dermatologist.3
One study indicated that an estimated 5 to 6 million
visits are made to dermatologists every year,4 resulting
in billions of dollars spent on the treatment of 
acne.3 Medications also are thought to be important
contributors to this expense, with a number of cost-
effectiveness/pharmacoeconomic studies on acne
medications conducted over the years.5-8 The finite
nature of healthcare resources has increased the
importance of cost-based studies of treatment for dis-
eases such as acne.

Acne is associated with psychiatric and psycho-
logic processes, more so than other dermatologic
conditions; additionally, acne has important non-
dermatologic significance.9 Acne vulgaris markedly
can affect patient quality of life (QOL).9 The
decrease in QOL caused by acne is comparable with
other severe chronic illnesses.10 Although there
have been several studies conducted looking at QOL
and costs associated with acne,5-10 none have been
performed, to our knowledge, using large national
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databases such as the Medical Expenditure Panel
Survey (MEPS). This study hopes to curtail this gap
by investigating the relationship between health
status and costs linked to the treatment of acne in
the United States, as well as other aspects related to
medication use, using the MEPS database.

Methods
Sample and Measurement—This was a cross-sectional
cohort study. The 2000 MEPS dataset was analyzed
for this study. MEPS is a national survey of non-
institutionalized US civilians. The MEPS dataset
quantifies insurance costs and out-of-pocket spend-
ing for all medical services. Each MEPS panel is a
sample population from the previous year’s National
Health Interview Survey respondents. MEPS col-
lects self-reported health status data using the 
EuroQol Group’s EQ-5D instrument for all respon-
dents 18 years and older. Hence, analysis for health
status was conducted for this age group. MEPS 
also includes data on the sociodemographic char-
acteristics of respondents and self-reported medical
conditions, defined on the basis of the 
first 3 digits of the International Classification of
Diseases, Ninth Revision, Clinical Modification
(ICD-9-CM) codes. The patients for this study were
identified using the ICD-9-CM (code 706.xx) for
acne vulgaris and similar conditions. Records of
medical events for each patient were obtained using
this ICD-9-CM code for acne vulgaris. Records of
the receipt of acne medication as identified by a 
dermatologist also were obtained. This included
information on office-based visits to a medical
provider and outpatient visits. Each medical event
was collapsed to one record for each acne patient
containing the number of visits, total amount paid
for office-based visits, number of visits for acne, and
total amount paid for acne visits. This information
was used in obtaining acne-related annual health-
care costs. For prescribed medicines, a dermatologist
identified medications for acne. Data regarding the
different types and forms of prescribed acne medica-
tions used by the patients were obtained from the
MEPS dataset. For the purpose of analysis, the study
population was divided into categories based on 
the type of medication used (eg, oral antibiotics,
oral retinoids, topical antibiotics, topical retinoids,
topical combinations). Information regarding 
self-reported health status of the patients and 
other patient variables was retrieved from the 
MEPS dataset.

Next, a comorbidity index was developed based 
on the approach of Charlson and colleagues.11 This
index has been validated for several other health
outcome estimations besides death and has been

adapted for use with ICD-9-CM codes.12 The index
assigns weights for a number of major conditions
(ranging from 0–6). The index severity score is 
calculated for each patient by totaling the assigned
weight for each of the patient’s comorbidities, with
higher scores indicating greater severity of comor-
bidity. Patients without any comorbidity received 
a score of 0. An additional index was created to
measure the total number of prescription refills.13

Statistical Analysis—Data for approximately 
5.68 million acne patients (weighted sample size) in
the 2000 MEPS dataset were analyzed. All analyses
were weighted using the MEPS sampling weights.
The unit of analysis for all analyses was the individ-
ual patient. Bivariate statistics were used (1-way
analysis of variance) to compare all potential pre-
dictors of healthcare costs and health status. Con-
founders from the bivariate analyses that were
correlated with either study outcomes were included
in the multivariate regression models examining 
the impact of type of pharmacotherapy on health-
care costs and health status.14 All analyses were con-
ducted using Stata software.

Results
The majority of the population was aged 25 years and
younger (49.1%). Nearly 70% of the patients used
some type of medication for acne; 35% of patients
were being treated with oral antibiotics and 14% with
topical retinoids. Acne-related medication accounted
for approximately 36% of the total acne-related
annual healthcare costs, with an average of 2 annual
acne prescription refills per patient. Demographic
information on the study population is outlined in
Table 1. The average comorbidity burden in the pop-
ulation was minor, as evidenced by the low comor-
bidity score (mean�0.61). The acne-related annual
healthcare costs were approximately $317.

The multivariate models examining predictors 
of health status (EQ-5D summary score) explained
approximately 14% of the variance. The study pop-
ulation compliant with their acne medication, as
measured by the number of refills, had significantly
better health status (P�.026). The study population
with private health insurance had significantly 
better health status than those with public health
insurance (P�.01). This represented an almost 
42% increase in health status scores when compared
with the EQ-5D population means.

Multivariate analysis examining predictors of
acne-related annual healthcare costs explained
approximately 15% of the variance. The use of medi-
cations was not associated with any significant
increase in acne-related annual healthcare costs.
Physician office-based visits was associated with a 
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significant increase in acne-related annual health-
care costs (P�.01). This was a 45.8% increase in
acne-related annual healthcare costs when compared
with the population mean acne-related annual
healthcare costs. The regression estimates of the vari-
ables included in these models is shown in Table 2.

A sensitivity analysis also was carried out for
acne-related annual healthcare costs, excluding
patients younger than 18 years and using patients
aged 18 to 24 years as the reference category. The
parameter estimates obtained from this model were
almost identical to the model with patients younger
than 18 years as the reference group.

Comment
This study was conducted to investigate the relation-
ship between health status and costs linked with the
treatment of acne in the United States, and other
aspects related to medication use using the MEPS
database. To our knowledge, this is the first study 
of the link between self-reported health status, medi-
cation adherence, and associated healthcare service
use in a population with acne. This study has found 
2 strong associations that need further mention.

First, this study indicated that increased prescrip-
tion refills (a marker for increased medication
adherence) was associated with an improvement in
health status. Suboptimal medication adherence has
been shown to be associated with treatment failure
among patients with acne vulgaris,15 which in turn
would imply deterioration in health status. Compli-
ance with acne medications is a particularly impor-
tant issue because of the dermatologic and
nondermatologic significance.9 Studies have shown
that a multifactorial approach is required for
increasing compliance.15 This method involves
combining nonpharmacologic interventions and
effective, well-tolerated, and simplified drug regi-
mens.15 Studies also have emphasized the impor-
tance of the physician-patient relationship, with
patient counseling shown to be an important aspect
of medication adherence.16-18 The findings from our
study highlight the importance of medication adher-
ence in successful acne treatment. Measures should
be devised to address the issue of medication non-
adherence, as this could reflect on the health status
of the patients involved.

Second, this study found that physician office-
based visits were associated with an increase in
acne-related annual healthcare costs. This is not
surprising given the large volume of acne-related
visits to dermatologists.4 One implication of this
finding is that it may be prudent and good health-
care practice for physicians to monitor patients 
with acne regularly to assess safety, efficacy, and

Table 1.

Descriptive Statistics for 
Study Population (N=5.68 million 
[weighted estimate])*†

Variable Mean 

Age, %  

0–17 y 28.1 

18–25 y 21.0 

26–49 y 31.3 

50–64 y 12.1 

≥65 y 7.5 

Gender, %  

Male 40.0 

Female 60.0 

Race, %  

White 90.5 

Other 9.5 

Patients with private 
health insurance, % 87.5 

Comorbidity, Charlson et al11

index score (SEM) 0.61 (0.052) 

Medications for acne, %  

Oral antibiotics 35.0 

Oral retinoids 5.3 

Topical antibiotics 5.9 

Topical retinoids 14.1 

Topical combinations 5.6 

Other acne medications 4.7 

No medications 29.4 

Oral contraceptive use, % 9.0 

Self-reported health status 
from EQ-5D, n (SEM) 46.32 (2.23) 

Acne-related annual 
drug refills, n (SEM) 2.07 (0.17) 

Acne-related annual 
office-based visits, n (SEM) 1.28 (0.091)  

Acne-related annual office-
based visits costs, $ (SEM) 119.31 (18.08) 

Acne-related annual 
healthcare costs, $ (SEM) 316.74 (36.05) 

*The EuroQol EQ-5D instrument collects self-reported health
status data.

†SEM indicates standard error of the mean.
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adherence to medication regimens before refilling
prescriptions. This information also could be
important to third-party payers. Medications tradi-
tionally have been thought to be the most important
drivers of acne-related annual healthcare costs, with 
a number of cost-effectiveness/pharmacoeconomic
studies on acne medications conducted.5-8 Over the
years, acne has been dismissed by the medical 

community and general population as a superficial
affliction associated with growing up; however, 
scientific data have refuted this notion.9 Our study
indicated that medication use was not significantly
associated with an increase in acne-related annual
healthcare costs. The results of this study serve to 
dispel such myths and highlight the role of pharma-
cotherapy as a cost-effective treatment for acne.

Table 2.

Multivariate Analysis for Predictors of Acne-Related Annual Healthcare Costs
and Health Status*

Dependent Variables, � coefficient (SE)  

Acne-Related 
Health Status From Annual Healthcare 
EQ-5D (N=4.08 million Costs (N=5.68 million 

Independent Variables [weighted estimate])† [weighted estimate])‡

Race   

White 8.33 (7.45) �294.83 (224.92) 

Gender   

Male 1.23 (4.73) �16.65 (64.83) 

Patients with private health insurance 19.48 (5.07)§ 3.62 (124.30) 

Age, y   

�18 NA NA 

18–25 NA 143.96 (91.19) 

26–49 10.02 (6.15) 194.54 (135.96) 

50–64 �0.80 (6.98) 174.22 (148.06) 

≥65 �1.41 (9.95) �314.60 (246.35) 

Medications for acne   

Oral contraceptives 13.97 (6.92)|| 336.56 (230.11) 

Other medications �4.58 (4.21) �106.11 (62.48) 

Acne-related annual drug refills 1.28 (0.56)|| 21.18 (11.01) 

Comorbidities �2.89 (2.19) 180.03 (110.80) 

No. of acne-related 
office-based visits �0.12 (1.02) 145.11 (31.47)§

*NA indicates not applicable. Results related to health status are presented only for patients ≥18 y because the EuroQol EQ-5D 
was administered to these patients only. Patients aged 18–25 y were included in the reference group; therefore, they were not 
included in the regression analysis. The EQ-5D instrument collects self-reported health status data.

†R2=0.14.
‡R2=0.15.
§P�.01.
||P�.05.
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Limitations
Although the MEPS is a nationally representative
survey, respondent bias and underreporting of actual
healthcare service use from self-reports and potential
recall bias cannot be ruled out. There is a small
potential for miscoding the clinical diagnosis of acne.
Records for patients using over-the-counter medica-
tions or some other nonprescription medication–
related therapy were not captured by the MEPS
database. Additionally, this study could not differen-
tiate between healthcare costs attributed to specific
medications because of the small numbers of patients
treated with certain medications. We had to combine
broad medication categories. This study, however, did
not find any cost differences among any broad medi-
cation categories. These limitations do not diminish
the implications of this study’s findings for dermato-
logic practice and treatment policy. This study has
assessed costs and health status associated with acne
using a nationally representative database—MEPS.
The study population hence is highly representative
of the US population, which strengthens the general-
izability of this study.

Conclusion
The increased number of refills of acne-related 
medications was associated with an improvement 
in health status, and increased office-based visits 
were the only predictors of higher acne-related
annual healthcare costs in patients with acne in the
United States. Adherence to acne medications seems
to be an important component of better health status,
and pharmacologic treatment of acne does not add
significantly to acne-related annual healthcare costs.
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