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Abstract

bj ective: To provide a benchmark of drug utilization and
expenditures by nmales and fenmal es at different age groups.
Study Design: A retrospective database anal ysis of pharnmacy
clains filled by nenbers of a |arge pharnmacy benefit nmanager.
Patients and Methods: Participants were 1,294,295 nenbers of a
| ar ge pharmacy benefit manager who resided across the United
States and were continuously eligible for benefits during the
study period (January 1, 1999 through Decenber 31, 1999). Sex
differences in prescription drug use and costs were exam ni ned
overall, and for the 15 nost-frequently used drug groups at each
of 9 age categori es.

Results: Females were nore likely than males to fill at |east
one prescription during the study year overall (71%vs. 59%.
Among nmenbers who used prescription drugs, females filled nore
prescriptions per year than males (16.2 vs. 12.6), but the mean
billed ingredient cost per prescription was greater for males
than femal es ($30.84 vs. $27.63). Fenale nenbers spent a nean
of $382.88 and mal es spent a nean of $290.39 on prescription
drugs during 1999.

Concl usions: Overall, females clearly use nore prescription
medi cations than nmales. Sex differences vary with age group,

with the greatest differences occurring during the reproductive



years. The greater yearly cost of prescriptions shown for
females in this study is due to greater utilization by femal es
rather than to greater cost per prescription, as the average

cost per prescription is greater for nales.



Backgr ound

Managenent of the drug benefit involves nore than the reporting
of overall utilization and cost figures. |In order to neet or
exceed standards of quality health care and fi scal

responsi bility, providers of pharnmacy benefits nmust understand
how drug utilization varies with the denographi c conposition of
their nenbers. A clear understandi ng of how subgroups of
menbers use prescription drugs allows plan sponsors to

antici pate which nenbers will be affected nost by changes in
benefit structures, introduction of new clinical guidelines or
changes in existing guidelines, and inplenentation of cost

managenent strategi es.

Studies in the United States and other countries using physician
surveys, patient surveys, and household interviews report that
females are nore likely to use prescription nmedications than

® and use nore prescribed nedications.?® Using

mal es®
adm ni strative dat abases, two | arge Canadi an studi es have
eval uat ed nedi cati on use by each gender at all age groups. %’
Results from Canadi an studi es may not generalize to a United
St ates popul ation since the health systens, prescription drug

costs, and avail able drugs are different in Canada and the US.

Little is reported in the literature regarding the inpact of sex



on prescription expenditures. Furthernore, no recent analysis
inthe United States reviews patterns of prescription use for
femal es and nmal es across all age groups. An updated review of
this type is inportant due to the |arge nunber of prescription
drugs that cone to nmarket every year and the increasing

preval ence of direct-to-consuner advertising in the US.

Accordingly, the purpose of this study is to update and expand
exi sting know edge of drug utilization and expenditures by males
and femal es using an adm nistrative database reflecting drug use

across the United States over a one-year period.



Met hods

Participants were drawn froma research database mai ntai ned by
Express Scripts, Inc., a pharnmacy benefit managenent conpany.
Thi s database contains eligibility and pharmacy claim
information for the cal endar year 1999 for 2,559, 445 nenbers
selected randomy fromthe conmmercially-insured (i.e. not

Medi care or Medicaid) nmenbership of Express Scripts.

The study period spanned January 1, 1999 through Decenber 31,
1999. To be included in the study, nenbers had to be
continuously eligible for pharmacy benefits during the study
period. Therefore, nmenbers with only partial eligibility across
the study year (including children |ess than one year of age on
January 1, 1999) were excluded fromthe study (N = 1, 263, 497).
Menbers with invalid dates of birth (N = 234) and nenbers froma
group with duplicate pharmacy clains (N = 1,419) were al so
excluded fromthe study, resulting in a final sanple size of

1, 294, 295 nmenbers.

Sex differences in prescription drug use and costs during 1999
wer e exam ned overall, and for the 15 nost-frequently used drug
groups at each age category. Frequency of use of each drug

group was based on the percentage of sanple nenbers, regardl ess



of sex, filling at |east one prescription in that drug group
during the study year. Participants were assigned to age groups
based on their age as of January 1, 1999. After exam ning the
existing literature on sex differences, age categories were
constructed using a two step process. First, ages that
reflected life stages that could potentially inpact
pharmaceutical utilization, such as young childhood (1 to 5
years) and ol der adult age (65 years and over) were assigned to
categories. Second, to allow nore detailed results, the

remai ning adult years were assigned to 10-year age groupi ngs.

Prescriptions were converted to 30-day equivalents (e.g. a
prescription for a 90-day supply of medication was counted as
three prescriptions, each with a 30-day supply). The Generic
Product Identifier (GPI) coding systenf was used to assign
prescriptions to drug groups. In this system the first two
digits of the GPI nunber attached to the pharmacy claimsignify
the drug group to which the prescription belongs. Generally, the
name of each drug group is reflective of the prescription drugs
contained within that group, and nedi cations of the sane type
are clustered into the sane group. However, there are a few
not abl e exceptions to this rule: (1) A though there is an
“anti hi stam ne” drug group, the cough and cold group includes

conbi nation products containing an antihi stam ne, (2)



nmedi cations for high blood pressure are spread across four
groups: anti hypertensives, beta bl ockers, calcium channe

bl ockers, and diuretics, (3) the antianxiety agents, hypnotics,
and anticonvul sant groups each contain sone benzodi azapi ne

medi cations, (4) the estrogen drug group contains single-entity
estrogen products, as well as estrogen conbinati on products
(e.g. estrogen-progestogen and estrogen-androgen conbi nations),
(5) the anti-rheumatics include non-steroidal anti-inflamrmatory
agents, COX-11 agents, and di sease- nodifying antirheumatic

drugs (e.g. etanercept, sone fornms of nethotrexate).

Dependent vari abl es neasured for each nenber over the study year
wer e whet her or not the nenber filled at |east one prescription,
nunber of prescriptions filled, the nmean billed ingredi ent cost
per prescription over all prescriptions filled, and the total
billed ingredient costs over all prescriptions filled during the
year. These dependent vari abl es were conputed overall and

wi thin each of the 15 nost-frequently used therapy cl asses.

Val ues on the dependent vari ables were conpared for males and
femal es overall and within each age group using bivariate
statistics. Sex differences in filling at |east one

prescription were tested using chi-square. Sex differences in



t he remai ni ng dependent variables were tested using t-tests for
i ndependent sanples. Post-hoc anal yses were conducted when
appropriate to explain significant and i nportant differences
across the sexes. Unless otherw se noted, an al pha | evel of

. 001 was taken to indicate statistical significance in al

anal yses due to the | arge nunber of study participants.
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Results

Table 1 shows the nunber of males and females in the study

sanpl e along with the nunber of males and fenales in each age

cat egory.
Use of at | east one prescription. Overall, fenales were nore
likely than nales to fill at |east one prescription for a drug

during the study year (71%vs. 59% . However, sex differences
in the likelihood of using a prescription drug varied by age
group (Figure 1). In the youngest age group, children 1 to 5
years, boys were slightly nore likely to fill a prescription
drug than girls. Anong children aged 6 through 12, there was no
difference in the likelihood of filling at |east one
prescription. |In every age group thereafter, femal es were nore
likely to use prescription drugs than males. The |argest

di fferences between the sexes were found for individuals in the
18 to 24 year and 25 to 34 year age categories, where there were
di fferences of nore than 20 percentage points in the proportion
of mal es and fenmal es who received at | east one drug. There was
only a slight difference in the |ikelihood of using a

prescription drug anong nen and wonen aged 65 years and above.
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The overall pattern of sex differences in likelihood of filling
one or nore prescriptions at each age group persisted even after
the data were reanal yzed foll owi ng exclusion of prescriptions

for contraceptives and estrogens, drugs used al nost exclusively

by femal es.

Based on the percentage of nenbers using at |east one
prescription in that group during the study year, the 15 drug
groups used nost frequently were the penicillins (with 20% of
menbers using that group), cough/cold/allergy (19%, narcotic
anal gesics (15%, macrolide antibiotics (159, anti-rheumatic
(13%, dermatol ogical (13%, cephal osporins (119,

anti hi stam nes (10%, antidepressants (8%, ulcer drugs (7%,
anti hypertensives (7%, antiasthmatic (6%, corticosteroids
(699, estrogens (6%, and system c and topical nasal products
(699 . Anong the top 15 drug groups (Table 2), antihypertensives

was the only drug group for which males were nore likely than

females to fill a prescription, although the difference between
the sexes was snmall (1.6 percentage points). For the remaining
14 drug groups, females were nore likely to fill at |east one

prescription. Notably, females were nore than twice as |ikely

to fill a prescription for an anti depressant.
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Nunber of prescriptions per nenber. As inspection of Figure 2

shows, the nunber of prescriptions filled per utilizing nenber
per year rose with increasing age group. There was a difference
of over 30 prescriptions per nenber per year between the

youngest and ol dest age categories for both nales and fenal es.

Anmong nenbers filling at | east one prescription during the study
year, females filled on average four nore prescriptions per year
overall than did nmales (Table 2). Boys filled slightly nore
prescriptions per utilizing nmenber than girls anong children

| ess than 12 years of age, but in every ol der age group, fenales
filled nore prescriptions than nales (Figure 2). The | argest

di fference in nunber of prescriptions per utilizer per year was
shown in the 55 to 64 year age group, where wonen filled an

average of 7.2 nore prescriptions per year than nen.

Differences in the nunber of prescriptions per utilizing nmenber
were al so examned within the top 15 drug groups (Table 2). A
sex difference was shown in the antidepressant group where
females filled 0.7 nore prescriptions per year than nales. In
the ul cer drug and anti hypertensive categories, males filled
nmore prescriptions than fenmales, with differences of 0.4 and 0.5
prescriptions respectively. Wth the exception of fenale

hor nones, none of the remaining drug groups showed differences
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between utilizing mal es and femal es of nore than 0.2

prescriptions per year.

Mean cost per prescription The nean cost was $3.21 hi gher per

prescription for males than for females overall (Table 2). In
every age group, the cost per prescription was higher for nales
than females (Figure 3), although the difference was snall est
for the youngest age group ($1.38) and |largest for the 45 to 54
year and 55 to 64 year age groups ($5.17 and $5.77
respectively). The sex discrepancy in cost per prescription
coul d not be explained by the differential use of generic

nmedi cations by males and fermales as males actually filled a
slightly higher percentage of generic prescriptions overal

(39.8% than did females (37.8%.

Wthin the top 15 drug groups however (Table 2), the nmean cost
per prescription was not always greater for males than fenales.
In six of the 15 groups, cost per prescription was greater for
femal es (cough/col d/allergy, narcotic anal gesics,

antirheumatics, cephal osporins, antidepressants, and
antiasthmatics). The difference between the sexes was generally

small in these drug groups however, ranging from $0.22 to $2.00.
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The | argest sex difference was found in the ul cer drugs group,
where the nmean cost per prescription per nenber was $5.32 higher
for males than for females. A conbination of factors appears to
be responsible for the sex gap within this drug group. First,
mal es used nore expensive drugs than females. Wthin the ulcer
drug group, 57.3 percent of prescriptions filled by males were
for two proton punp inhibitors costing nore than $100 per
prescription on average (oneprazol e and | ansoprazol e), whereas
only 54.7 percent of females’ prescriptions were for those
drugs. Sex differences in the percentage of prescriptions for
oneprazol e and | ansoprazole were nore dramatic within the age
groups with the greatest cost per prescription difference: 18 to
24 years (55.3%for males versus 42.4%for femal es; mean cost
difference = $7.49), 25 to 34 years (61.7%for nmales, 51.0% for
femal es; nmean cost difference = $10.52), and 35 to 44 years
(62.9% for males, 56.3%for fenales; nean cost difference =
$8.79). The proton punp inhibitors had simlar mean doses per

day in males and fenal es.

Second, females filled a | arger percentage of prescriptions for
generic ul cer nedications than males (31.0% versus 28.6%,
partly as a result of their |ower use of oneprazole and

| ansoprazol e (both branded nedications). Third, nales received
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a slightly greater supply of nedication per prescription than

femal es (0.57 days nore per prescription).

Cost of prescription drugs per nenber per year. (Figure 4).

Overall, females spent a nean of $92.49 nore than nal es on
prescription nmedication during 1999 (Table 2). In the youngest
age groups the yearly cost of nedication was greater for nales
than females, with a difference of $14.64 in the 1 to 5 year age
group and a difference of $27.49 in the 6 to 12 year age group
(Figure 4). There was no difference in annual costs between
boys and girls aged 13 to 17 years. In every ol der age group,
costs were higher for fenales than nales. The | argest

di fference between the sexes was found in the 45 to 54 year age
category, where feral es paid an average of $171.49 nore for

prescription nedications per year than males.

For females, costs rose with each increase in age group. For
mal es, costs increased through the 13 to 17 year age group, then
decreased anong nmales 18 to 24, increasing again for every age

group thereafter.
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Di scussi on

Qur study provides an updated anal ysis of prescription drug
utilization and expenditures by nmales and femal es at different
age groups. Wthin our commercial population, we found that
females are (1) nore likely to use prescription nedications than
mal es, and (2) anong nenbers who use prescription drugs, fenales
receive nore prescriptions per year on average. The greater
yearly cost of prescriptions shown for fenmales in this study is
due to greater utilization by fenales rather than to greater

cost per prescription, as the average cost per prescription is

actually greater for males.

Despite differences in tinme, geographic |ocation, and
nmet hodol ogy, this study supports research by others which
indicates that females are nore likely than nales to use

prescription drugs®’?®

and that femal es use nore nedications per
utilizer.?® Previous work has al so shown that sex differences in
the use of prescription nedications vary by age, such that boys
are nore likely to use prescription drugs than girls bel ow
approxi mately age six.%”° Likewi se, others have al so reported
that wonmen are nore likely to use drugs than nen throughout

adul thood, with sex differences being nost pronounced during the

reproductive years and declining with increasing adult age.®%7"?°
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The difference in the percentages of males and femal es over 65
that were pharmaceutical users was small in our analysis,

consistent with other studies.®%%%

Unli ke nost other studies eval uating nedication use between the
genders, our study included both utilization and expenditures.
A 1989 anal ysis of nedication costs in Saskatchewan al so
reported that nedication costs per prescription were higher for
mal es than femal es, but they did not report nmean prescription

costs across all age groups .’

Based on epidem ol ogic data, the reported differences in

medi cation utilization were not surprising. Although nen and
wonen are equally likely to receive a prescription when they
visit their physician, wonen are nore likely to visit a
physician in the first place.! Sixty-six percent of physician
visits result in one or nore drugs being prescribed or provided
to patients.? Greater physician visit and drug utilization rates
by wonen may reflect health needs associated with wonmen’s
reproductive role, greater norbidity, physician bias,

differences in health reporting, and/or differences in illness

preventive attitudes. 416
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In only one (antihypertensives) of the 15 nost-frequently used
drug groups were nmales nore likely than females to fill at |east
one prescription, and the sex difference in that drug group was
| ess than two percentage points. The antihypertensive drug
group includes angi otensin-converting enzyne (ACE) inhibitors,
angiotensin Il receptor antagonists, alpha bl ockers,
vasodi |l ators, clonidine, and ot her m scell aneous products.
Drugs in the anti hypertensive class are used for a variety of

i ndi cations, including hypertension, benign prostatic
hypertrophy, and congestive heart failure. |In general, males
experience heart conditions that are often treated with ACE

i nhibitors (eg, congestive heart failure, nyocardi al
infarctions, and hypertension) at an earlier age than wonen.
Al so, one study found that rmales were nore likely to use ACE
inhibitors to treat hypertension than females, who were nore

likely than nales to use diuretics.®®

We found a two-fold sex difference in the use of
anti depressants. O hers have found that fenmales are nore |ikely

11,19-21 Eyrt her nor e,

to use psychotropic drugs than nal es.
epi dem ol ogi cal studies consistently report that depression is
about twice as conmon in woren as in nen.?*2% |n addition to

depressive disorders, antidepressants are al so used to treat

ot her conditions unique to or nore prevalent in wonen (e.g.
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anxi ety di sorders, prenenstrual dysphoric disorder, and eating

di sorders).

In the remaining 13 drug groups, females were nore likely to use
medi cations than nmales, although the magnitude of the difference
bet ween mal es and femal es across drug groups differed, ranging
fromone to six percentage points. For exanple, wonen were nore
likely to fill prescriptions for narcotic anal gesic and anti -
rheumati c agents. This nay be at |east partially explained by
conditions specific to wonen, such as dysnenorrhea, and
conditions with a higher preval ence rate in wonen, such as

27-29 In

m grai ne, fibronyalgia, and rheumatoid arthritis.
addition, wonen were nore |likely to fill a prescription for
asthma, allergy drugs, cough/cold/allergy, and system c and
topi cal nasal products. Adult wonen do have a hi gher preval ence

rates of allergic rhinitis, chronic sinusitis, asthm, and

chronic bronchitis.®

One expl anation for mal es showi ng a higher nean cost per
prescription is the relative conbinati on of higher- and | ower-
cost drug groups used by each of the sexes. For exanple, the
mean Aver age Wiol esale Price (AWP) per prescription for
estrogens (the drug group used nost frequently by femal es, and

the drug group which accounted for 8.1% of all prescriptions
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filled by them) was $22.59 in 1999.2  |n conparison, the drug
group used nost commonly by mal es (anti hypertensives, which
represented 9.1% of 1999 prescriptions filled by males), had a

mean 1999 AWP per prescription of $39.96.2%

Anot her expl anati on concerns the relative cost of the drugs

Wi thin particular drug groups for males and females. In nine of
the fifteen therapeutic groups, the nean cost per prescription
was higher for nmales. However, sex differences were generally
smal | except for ulcer drugs, where nales had greater use of

PPIs and | ower use of generics.

Cenerally, ulcer nedications are used for gastroesophageal
reflux disease (GERD), peptic ulcer disease, and non-specific
dyspepsia. The majority of PPl use is for GERD. 3 According to
government statistics, mld synptons of GERD are npbre conmon in
wonen than nmen, but nmen are nore prone to the conplications of
CERD (i.e., Barrett’s, esophagus, erosive esophagitis,
esophageal stricture).3 Gven that proton punp inhibitors have
the highest healing rates in patients with GERD conplicati ons,
it may be appropriate that nales are prescribed these high-cost

drugs at a higher rate than fenales.
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This study found that females were nore likely to use
prescription drugs than mal es. However, we can not determ ne
whet her males or fermales are nore likely to receive unnecessary
medi cations since diagnostic data are not avail able. One
possi bl e explanation for this finding is that wonen are

recei ving unnecessary therapies. There is sone suggestion that
wonen are nore likely to report synptons, and that their
synptonms are less likely to be explained nedically.3®3 An
alternative explanation is that the current state of nedical

science as it applies to wonen, is inadequate.

Ceneralizing the results of this study to other popul ations
shoul d be done cautiously. Individuals wth prescription drug

3-36 and use a greater

coverage are nore likely to use nedication,
vari ety of medications® than those without coverage. In
addition, this study required that all participants were
continuously eligible for prescription drug coverage for the
entire year. Express Scripts has internal data which indicates
t hat menbers who are only eligible for a portion of a year fill

fewer prescriptions per nonth than nenbers who are conti nuously

el igible.



Concl usi ons

The results reported here can serve as a benchmark when

exam ning trends over tine in prescription drug use and costs
anong mal es and fermal es of different ages. |In addition,
findings allow conmparison of drug utilization and costs in the
United States to that of other countries. And finally, these
results can al so be referenced by plan sponsors to anticipate
whi ch nenbers will be affected nost by changes in clinica

gui delines or benefit structures, by initiation of clinical

progranms, or by inplenentation of cost managenent strategies.

The use of prescription nmedications costs noney and i s not

wi thout health risks (e.g. adverse drug reactions). Future
research shoul d assess whether the greater use of

phar maceuti cals by fenmal es conpared to mal es or the higher nean

cost per prescription by nmales is appropriate.
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Table 1. Distribution of the study sanple by sex and age group.

Femal es Mal es Tota

N (9 N (% N (%
1-5 years 44,418 (48.5) 47,138 (51.5) 91,556  (7.1)
6-12 years 74,132 (48.8) 77,751 (51.2) 151,883 (11.7)
13- 17 years 55,136 (48.7) 58,035 (51.3) 113,171 (8.7)
18- 24 years 53,159 (51.6) 49,951 (48.4) 103,110 (8.0)
25-34 years 105,509 (52.7) 94,534 (47.3) 200,043 (15.5)
35-44 years 136, 800 (52.6) 123,193 (47.4) 259,993 (20.1)
45-54 years 111,997 (52.3) 102,216 (47.7) 214,213 (16.6)
55-64 years 56, 858 (50.0) 56, 755 (50.0) 113,613 (8.8)
65 years and
above 23, 155 (49. 6) 23,558 (50. 4) 46,713  (3.6)
Al ages 661, 164 (51.1) 633,131 (48.9) 1,294,295 (100.0)
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Table 2. UWilization and costs of prescription drugs by fenal es and rmal es overall and

within the 15 nost frequently used drug groups.

%Wth > 1 Mean Nunmber of Mean Cost Per Sum of Costs
N Prescription Prescriptions Prescription Per Menber

Per Utilizing Per Utili zing

Menber Menber

Overal |

Feral es 661, 164 70. 8 16. 2 $27. 63 $382. 88

Mal es 633, 131 59.2 12. 6 $30. 84 $290. 39
Penicillins

Femal es 146, 478 22.2 1.5 $16. 70 $5. 90

Mal es 113, 958 18.0 1.5 $17. 87 $5.13
Cough/ Col d/ Al | er gy

Feral es 142, 282 21.5 2.2 $15. 40 $9. 68

Mal es 98, 743 15.6 2.0 $15. 06 $6. 44



Nar coti ¢ anal gesi cs

Femal es

Mal es

Macrol i de anti biotics

Femal es
Mal es

Anti -rheumatic
Feral es
Mal es

Der mat ol ogi cal
Femal es
Mal es

Cephal ospori ns
Femal es
Mal es

Anti hi st am nes

Fenal es

110, 257

81, 797

111, 239

78, 364

100, 231

69, 379

96, 873

67,403

82,526

62, 628

79, 507

16.

12.

16.

12.

15.

11.

14.

10.

12.

10.

12.

$8.
$8.

$34.

$35.

$27.

$25.

$29.

$32.

$34.

$32.

$41.

70*

48

17

23

23

06

76

51

19

$8.
$6.

$8.
$6.

$17.

$10.

$11.

$10.

$6.
$4.

$16.

78

39

71

15

34

29

14

09

36

78

27
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Mal es
Ant i depressants
Femal es
Mal es
U cer drugs
Feral es
Mal es
Ant i hypertensive
Femal es
Mal es
Anti asthmati c
Feral es
Mal es
Corticosteroids
Feral es
Mal es

Est r ogens

51, 446

69, 791

40, 061

55, 744

40, 061

38, 680

47, 335

46, 110

37,664

45,941

37,436

10.

. 9%

$42.

$55.

$54.

$67.

$72.

$29.

$30.

$25.

$25.

$6.
$6.

38

18*

84

03

35

03

55

87

21

37

83

$10.

$42.

$18.

$31.

$26.

$15.

$22.

$12.

$10.

$0.
$0.

64

30

58

87

83

81

27

29

55

78

68
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Femal es 79, 162 12.0 8.9 $17. 10* $18. 02
Mal es 1, 302 0.2 6.5 $17. 26 $0. 23
System ¢ and topi cal
nasal products
Femal es 45, 392 6.9 2.5 $40. 88* $6. 92

Mal es 33, 309 5.3 2.5 $41. 01 $5. 48

* No significant difference between femal es and mal es at al pha = .001



Figure 1.
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Figure 2. Anmong participants filling at |east one prescription
during the study year, mean nunber of prescriptions per nenber

per year for fermales and nal es in each age group.
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Figure 3. Anmong participants filling at |east one prescription

during the study year, mean cost per prescription for fenmales

and nmal es in each age group.
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Figure 4. Anong all study participants, nean total cost of
prescription drugs over the study year for females and nmales in

each age group.
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