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Abstract Background: Human papillomavirus (HPV) infection is mostly associated with

cervical cancer (CC). However, it can cause other illnesses as well, all of which

impact on people’s wellbeing and consume healthcare resources. Measures for

prevention or early detection of these conditions differ in their effectiveness and

cost. An informative evaluation of the projected benefit of these measures de-

pends on understanding the current unmet need, not only limited to CC.

Objective: To evaluate the burden of HPV-related conditions in Israel, in-

cluding CC, cervical precancerous lesions and genital warts.

Methods: A retrospective database analysis was conducted for the second

largest health management organization (HMO) in Israel, covering ap-

proximately 1.8million people. Records were drawn following a search for

key words indicative of related diagnoses, lab results, medications, or pro-

cedures for the time period of 2006–2008. Prevalence, incidence and resource

utilization were analysed. Findings were extrapolated to the whole Israeli

population using age and gender incidence rates.

Results: Incidence of CC was found to be 5 per 100 000 females. Incidences

of cervical intraepithelial neoplasia (CIN) grades 1, 2 and 3 were 74, 27 and

36 per 100 000 females, respectively. Incidence of genital warts was 239 and

185 per 100 000 for men and women, respectively. The overall annual eco-

nomic burden was calculated to be $US48 838 058 (year 2010 values).

Conclusions: HPV poses a significant burden in terms of health (clinical and

quality of life) and in monetary terms, even for conditions that are sometimes
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regarded as benign, such as CIN1 or genital warts. Current findings should be

used for proper evaluation of measures to reduce HPV-related morbidity and

mortality, such as regular screening and vaccination.

Key points for decision makers

� HPV morbidity poses a significant burden to the Israeli society, both in terms of health (clinical
and quality of life) and in monetary terms

� Conditions that are sometimes regarded as minor, such as genital warts or grade 1 cervical
intraepithelial neoplasia (CIN1), encompass a burden that should not be ignored

� HPV-related morbidity (including genital warts and CIN1) justifies a comprehensive examina-
tion of measures to reduce it, despite a relatively low incidence of cervical cancer in Israel

Background

Human papillomavirus (HPV) infection ismostly
associated with cervical cancer.[1] However, the
virus, comprised of a family of approximately
100 types,[2] can cause other illnesses as well,
including other genital cancers, mouth and oro-
pharyngeal cancers and non-malignant condi-
tions such as genital warts (GW) and juvenile
recurrent respiratory papillomatosis (RRP).[3-6]

Some of the HPV-related health states, such
as abnormal results of screening tests or grade 1
cervical intraepithelial neoplasia (CIN1), may
not be conclusively defined as illnesses. These
conditions do not necessarily indicate a progres-
sion to cancer and do not mandate treatment,
other than follow-up.[7-9] Other non-malignant
states, such as GW, might be perceived as benign
and self-contained.

Nevertheless, all these ‘non-cancerous states’
do entail impairment to the person’s quality of
life. This could be derived from related anxiety,
need for additional tests and, as in the case of
GW, inconvenience and deprivation of social
activities.[10-14] In addition, these states require
utilization of health resources such as physician
visits, drugs and tests, thus increasing health
expenditure.[15]

Screening for HPV is currently included in the
Israeli national reimbursement scheme for women
aged 35 years and over to use once every 3 years.

In addition to screening, another potential mea-
sure to reduce HPV-related morbidity is vaccina-
tion. Two vaccines are available in Israel. One is a
bivalent vaccine (Cervarix�, GlaxoSmithKline),
comprised of HPV types 16 and 18, both major
causes of cervical cancer.[16] The other is a quad-
rivalent vaccine (Gardasil�, Merck & Co., Inc.),
comprised of HPV types 16 and 18, as well as
types 6 and 11, the primary causes of HPV-related
GW.[17]

An economic evaluation that was conducted
for the Israeli healthcare setting found the vacci-
nation to be cost effective when its price per dose
was lower than $US96.85 (year 2007 values).[18]

Nevertheless, both vaccines are not yet reimbursed
in Israel under the national health insurance
scheme. It is plausible that one of the main factors
influencing the decision to decline reimbursement
is the incidence of cervical cancer in Israel (6 per
100 000 females[19]), which is considered low.[20]

This is apparent despite similar prevalence of pre-
cancerous states reported in other countries, and
similar distribution of affecting virus types.[21,22]

In Israel, approximately 40% of cervical can-
cer patients die from the disease (mortality rate
of 2 per 100 000),[23,24] which is similar to other
countries.[25,26]

When making decisions regarding allocation
of public resources to health technologies, a broad
perspective should be taken. This does not only
include severe events such as cancer, but also
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more benign states such as abnormal Pap results
or GW, as all these conditions affect people’s
wellbeing as well as health resource utilization
and expenditure. However, data regarding prev-
alence and incidence of CIN1, CIN2, or GW in
Israel are lacking.

Objective

The objective of this study was to evaluate the
burden of HPV-related conditions in Israel through
evaluation of the epidemiology of HPV-related
cervical cancer, cervical pre-cancerous lesions
(CIN of grades 1, 2 and 3) and GW, analysing re-
lated resource utilization and estimating impact
on quality of life.

Methods

A retrospective database analysis was con-
ducted in April 2010, utilizing the comprehen-
sive longitudinal database of the second largest
health management organization (HMO) in Israel
(Maccabi Healthcare Services [MHS]), covering
approximately 1.8million individuals. Findings
were extrapolated to the whole Israeli population
using age and gender incidence rates as described
in the Extrapolation to the Total Israeli Pop-
ulation section.

Maccabi Healthcare Services
Database Characteristics

MHS has a nationwide network of over 3000
physicians operating in over 4000 clinics who use
the MHS computerized medical record (CMR).
The database is not only a billing tool but also
a central data repository, retaining historical
records of patient demographic, clinical and
resource-utilization data.[27,28] By using the un-
ique national identity numbers, these data are
available at the level of the individual member.[27]

Study Population and Data Extraction

The study population included all members
who joined MHS up until January 2006. The anal-
ysis was conducted for the time period of 2006–
2008. This time frame was chosen to allow for a

3-year period in order to capture routine HPV
screening according to practice guidelines.

Four elements within the CMR were screened:
(a) clinical files; (b) pharmacy data; (c) central
laboratory data; and (d) complementary insurance
claims.

Recorded demographic data included age,
gender, place of residence and year of immigra-
tion. Clinical diagnoses were extracted as follows:
cervical cancer cases were retrieved from the
National Cancer Registry for MHS members.
Data pertaining to abnormal Pap tests, CIN 1,
2 and 3, were extracted from the central lab re-
cords. Diagnoses of GW were extracted from
physicians’ files using ICD-9 code 0.78.11 (con-
dyloma accuminatum) and MHS’ corresponding
internal codes. Designated HPV procedures in-
cluded Pap, cervical biopsies, conizations, col-
poscopies and removal of GW. Procedures and
diagnoses that might have been related to HPV
but for which this relationship could not be ver-
ified through the database (i.e. hysterectomy, oral,
penile or vulvar cancer, etc.), were not included in
this analysis.

Analysis

Each of the diagnoses was counted for each of
the years, as an average over the 3 years, and ac-
cording to age groups for the 3-year time period.
Each diagnosis, except for GW, was counted only
once per person over the 3-year time period, with
no recurrences allowed in the analysis.

In order to calculate incidence of GW, all
persons diagnosed as having GW during 2007
were selected. Those who had an indication of a
GW diagnosis or related procedure during 2006
were excluded, as well as those who were not mem-
bers of MHS for the full 2-year period (2006–2007).
Then, the number of cases was counted, allowing
for only one case per person (i.e. no recurrence over
the year was allowed). Similarly, the number of
procedures and individuals experiencing each of the
diagnoses or procedures were counted for each of
the 3 years as an average across the whole period
and according to age groups.

Diagnoses (i.e. CINs, cervical cancer, abnor-
mal Pap and GW) were broken down to their
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resource-level components (i.e. physician visits,
conizations, drugs, hospitalization days, etc.)
using expert opinion that was sought through the
following process: a table relating health states
with potential resources was personally presented
to five gynaecologists (two more declined partic-
ipation due to time constraints) who were se-
lected according to their work environment
(community vs hospital settings), and geographic
location. Each was asked to review the table in-
puts. Once all tables were collected, inputs were
averaged to create the resource utilization table
(see table S1, Supplemental Digital Content [SDC],
http://links.adisonline.com/APZ/A48). This was
then used to calculate the economic burden as
described in the section on Evaluating the Total
Burden.

The distribution of cervical cancer stages was
taken from a local study.[29] Breaking down the
diagnosis event into its components referred only
to additional resource utilization. For example,
when addressing an abnormal Pap test, the first
physician visit in which the Pap smear was taken
was not counted, as it is related to any Pap test.
Only additional physician visits that resulted from
the abnormal finding, and only for those cases
that were not later diagnosed as CIN or cervical
cancer (in order to prevent double counting) were
counted for each event of abnormal Pap. In ad-
dition, for costing purposes, components that
were counted distinctively as part of the analysis
(i.e. Pap tests, conizations, colposcopies, cervical
biopsies, laser evaporations) were not included in
the event cost in order to prevent double count-
ing. Then, the economic burden was calculated
by assigning price tags to each of the resources
utilized and multiplying it by the average annual
frequency it was used. Unit cost was taken from
formal Israeli tariffs.[30] Prices were calculated in
Israeli Shekels (ILS) and converted to $US using
an exchange rate of $US1 = ILS3.7. The year of
valuation was 2010.

Extrapolation to the Total Israeli Population

The Israeli National Health Insurance Law
states that every resident is entitled to healthcare
services funded by the state and provided by one

of four sick funds (SFs) operating as not-for-
profit HMOs.[31] Each resident chooses which of
the four SFs to become a member of. Additional
health services are covered by complementary
health insurance plans, some of which are pro-
vided by the SFs and others by private insurers.
MHS is the second largest SF of the four, cover-
ing approximately 25% of the total Israeli pop-
ulation.[32] The age distribution ofMHSmembers is
similar to that of the whole Israeli population de-
spite a small tendency to have members of younger
ages. Consequently, the MHS population could be
regarded as representative of the Israeli population.

Age- and gender-adjusted incidence rates were
used in order to extrapolate findings from the
MHS database analysis regarding diagnoses (i.e.
abnormal Pap, CINs, cervical cancer and GW),
to the total Israeli population. Distribution of the
Israeli population by age and gender groups were
taken from the Israel Central Bureau of Statistics.[33]

In order to extrapolate utilization of proce-
dures, the following method was used: the per-
cent of people having a procedure, stratified by
age and gender, was sought, as well as the average
number of procedures per person. These rates
were then applied to the matching age and gender
groups of the total Israeli population.

Evaluating the Total Burden

The calculated event cost was multiplied by
the number of events that was projected to the
Israeli population, and summed up with the
projected utilization of procedures that were dis-
tinctively counted in the MHS database analysis.
Only direct medical costs were accounted for.
Non-medical and indirect costs (i.e. lost work
productivity) are beyond the scope of the current
analysis.

To account for the quality-of-life burden related
to HPV, QALY weights were assigned to each of
the diagnoses. Weights and duration of the cor-
responding health condition were taken from the
study by Annemans et al.[14] evaluating the cost
effectiveness of HPV vaccination in Belgium and
are presented in table I. Disutility (1-utility weight)
was multiplied by the duration of the health state.
The frequency of the health states by age and

90 Shavit et al.

ª 2012 Adis Data Information BV. All rights reserved. Appl Health Econ Health Policy 2012; 10 (2)

https://portaldoc.mac.org.il/APZ/,DanaInfo=.aljpnwEgkq1yyxv1tPt65+A48


gender was multiplied by the corresponding dis-
utility and by age- and gender-utility weighing
factors, which are used by the Israeli Ministry of
Health.[34] A summation of all disutilities gave the
overall QALYs lost due to HPV-related morbidity.
It should be stated that mortality-related disutility
was not accounted for in this analysis.

Results

The study population included, on average,
1 765 481 persons per year, of whom 52% were
women. On average, 110 592 women had un-
dergone Pap tests per year, with an average of
115 125 tests performed. The highest usage of Pap
was found in the age group of 30–40 years (figure 1).

Although reimbursement is granted under the
national reimbursement scheme only for women
between the ages of 35 and 54 years (unless a
clinical indication justifies differently), 53% of
women between the ages of 20 and 35 years and
28% of women between the ages of 55 and
64 years were found to have taken a Pap test with
the MHS over a 3-year period, on average. On the
other hand, only 50% of women between the ages of
35 and 54 years were found to take at least one Pap
screening test over the time period. Following these
Pap tests, 4911 abnormal Pap were identified, on
average, per year. This means that for every 23 Pap
tests performed, one would result as abnormal.

The utilization frequency of the procedures is
presented in table II.

Table I. QALY weights for the relevant diagnoses, based on Annemans et al.,[14] and calculated disutility due to human papillomavirus-related

morbidity using frequency of events by age and gender as found in the current analysis and age-adjusted utility weighing factors from the Israeli

Ministry of Health Guidelines for submission of reimbursement requests for health technologies[34]

Health state Utility weight Time with the

health state

Disutility Weighted

disutility

Annual

frequency

QALY lost

Routine screening

– Pap smear

0.98 1 mo 0.02 0.00167 328 365 484

Abnormal Pap 0.93 2 mo 0.08 0.0125 15 743 177

Genital warts 0.91 85 d 0.09 0.02096 17 430 337

CIN1 – phase 1 0.91 2 mo 0.09 0.015 2 545 35

CIN1 – phase 2

(follow up)

0.96 10 mo 0.04 0.03333 2 545 78

CIN2 0.87 2 mo 0.13 0.02167 906 18

CIN3 0.87 2 mo 0.13 0.02167 1 198 23

Cervical cancer 0.56 5 y 0.44 2.1755 177 316

Overall 1468

CIN = cervical intraepithelial neoplasia.
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Fig. 1. Percentage of women having a Pap test over a 3-year time period (2006–2008) by age group at Maccabi Healthcare Services.
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Cervical Cancer and Precancerous States

The analysis retrieved diagnoses of 669 CIN1,
241 CIN2, 329 CIN3 and 46 cervical cancer cases,
on average, per year at MHS (figure 2). The in-
cidence rates for these conditions were calculated
to be 74, 27, 36 and 5 per 100 000 women per year,
respectively. Incidences by age of these events are
presented in table S2 in the SDC.

The number of cervical cancer cases retrieved
from the Israeli National Cancer Registry for MHS
was 35, 50 and 52 cases for 2006, 2007 and 2008,
respectively, with a calculated annual average of
46 cases, reflecting an average incidence rate of

5.03 cases per 100 000 women per year at MHS.
This means that for every nine abnormal Pap re-
sults, there was one case of CIN2/3, and that for
every 108 abnormal Pap results, there was one
case of cervical cancer.

The distribution of CINs and cervical cancer
cases across age groups (table S2, SDC) showed
that CIN1 and CIN2 were most frequent be-
tween the ages of 25 and 34 years, while CIN3
peaked about 5 years later. Cervical cancer had
two peaks: one in the 35–39-year age group and
a more significant peak in the age range of
45–54 years, some 15 years later than the peak of
CIN2/3 (figure 3).

Table II. Calculated costs of diagnoses/events and the weighted cost used for overall burden calculation, after omitting costs of procedures

that were separately and distinctively counted in the analysis, such as colposcopies, biopsies, etc. (Calculated in Israeli Shekels [ILS] and

converted to $US using an exchange rate of $US1 = ILS3.59; year 2010 values)

Resource/diagnosis Unit cost

($US)

Unit cost for burden

calculation ($US)

Average annual

occurrences in MHS

Projected annual

occurrences in Israel

Projected annual economic

burden in Israel ($US)

Pap 62a 62 115 125 328 365 20 358 643

Colposcopy 67b 67 15 485 44 870 3 006 303

Conization 928 928 664 2 371 2 199 944

Biopsy 455 492 3 081 11 049 5 436 185

Laser evaporation 881 918 721 2 656 2 437 918

Prescriptions 45 45 2 735 10 466 470 962

Abnormal Pap 567 104 4 911 15 743 1 637 288

CIN1 801 346 669 2 545 880 509

CIN2 1 964 398 241 906 360 514

CIN3 2 122 285 329 1 198 341 402

Cervical cancerc 17 410 15 601 46 177 2 763 846

Genital warts, men 495 495 2 988 9 704 4 803 649

Genital warts, women 536 536 2 346 7 726 4 140 896

Total 48 838 058

a Comprises $US26 for the Pap smear and $US36 for the physician visit and assuming this cost also covers laboratory expenses.

b Comprises $US31 for the colposcopy and $US36 for the physician visit.

c See table III.

CIN = cervical intraepithelial neoplasia; MHS = Maccabi Healthcare Services

Table III. Breakdown of cervical cancer to its stages to allow calculation of the average cost per case of cervical cancer in table II

Stage Event cost ($US) % of cancer stages Adjusted cost for a cervical

cancer case ($US)

Adjusted cost for burden

analysis calculations ($US)

IAI 5 893 7 413 338

IA2-IIA 18 857 60 11 314 10 036

IIB 20 312 18 3 656 3 393

III-IV 13 513 15 2 027 1 834
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Genital Warts

There were, on average, 5335 cases of GW per
year: 2346 in women and 2988 in men. The in-
cidence rate was higher for men (2.39 per 1000
men) than for women (1.85 per 1000 women).
The distribution of GW cases across age groups
showed that men experience it several years later
than women and to a greater extent (figure 4).
The peak of GW cases was shown to occur during
the 25–34-year age range, with 971 and 775 cases,
on average, for men and women, respectively, per
year. On average, 3308 prescriptions for topical
treatment of GW (i.e. topical imiquimod or podo-
phyllotoxin) were issued per year at MHS.

Extrapolation to the Israeli Population

Extrapolation of the findings to the total Israeli
population (approximately 7.3million people) pro-
jected utilization of 328 365 Pap smears, 44 870
colposcopies, 2371 conizations, 11 049 cervical bi-
opsies, 2656 laser evaporations under colposcopy
and 10 466 GW-related prescriptions per year. In
addition, 15 743 abnormal Pap tests, 2545 CIN1,

906 CIN2, 1198 CIN3, 177 cervical cancers and
17 430 GW cases were projected per year.

Cost

As mentioned in the analysis section, health
states were broken down into their procedural
components using expert opinion (table S1 in the
SDC). Age distribution to account for different
cervical cancer treatments was taken from the re-
sults of the current study: 7% of patients were older
than 70, and 11% were younger than 35 years of
age. The resulting event cost and weighted cost (i.e.
after omitting procedures that were distinctively
counted) for each of the conditions is presented in
table II. The calculated annual cost of procedures
was found to be $US33 909 954. The annual cost
of GW was calculated to be $US8944545. The
calculated overall annual economic burden of HPV
in Israel was calculated to be $US48838058.

QALYs

Multiplying the age- and gender-adjusted dis-
utility weights (1-utility weight) by the time the
diagnosis is experienced and by the projected an-
nual frequency of the diagnosis (also by age and
gender) indicated a potential annual loss of 1468
QALYs for the Israeli population of 7.3million
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grades 1–3 over the 3-year time period (2006–2008).
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(table I). A sensitivity analysis for cervical cancer[35]

and GW[11,15] disutility weights varied the overall
QALYs lost between 1142 and 1501 (table IV).

Discussion

This is the first population-based study to ex-
amine the incidence of CIN by distinct grade (in-
cluding CIN1) and of GW, for a large-scale sample
of the population in Israel. Analysing the com-
prehensive longitudinal computerized database
of a large HMO enabled a unique visualization of
the epidemiology of HPV-related morbidity.

The current analysis showed that despite the
relatively low incidence of cervical cancer in Israel,
the overall burden related to HPV is substantial,
with an annual healthcare resource utilization
value of approximately $US49million, and im-
pairment to quality of life equivalent to a loss

of 1468 QALYs, for the Israeli population of
7.3million. This burden could be viewed in light
of the annual national health expenditure of ap-
proximately $US17 billion in Israel and that of
$US8 billion of public expenditure for financing
the National Health Services Basket.[36]

The average incidences of CIN grades 1, 2 and
3 were 74, 27 and 36 cases per 100 000 women per
year, respectively. This incidence is lower than
that found in a US study (160 and 120 per 100 000
for CIN1 and CIN2/3, respectively).[37] However,
the methodology of the two studies differs sig-
nificantly and limits a comparison of the findings.
In fact, we could not find a recent comprehensive
epidemiological study that referred to the incidence
of the distinct CIN states and GW in the English
language peer-reviewed literature, in order to com-
pare our current results. This emphasizes the im-
portance of the current study.
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Table IV. Results of the sensitivity analysis for QALYs lost using disutility weights for cervical cancer (CC) as used by Kim & Goldie[35] (0.76

for local, 0.67 for regional and 0.48 for distal CC, respectively, weighted by the conditions’ distribution among Israeli women), and disutility

weights for genital warts (GW) as found by Woodhall et al.[11,15]

Weighted

disutility for GW

Weighted

disutility for CC

QALYs lost

due to GW

QALYs lost

due to CC

QALYs lost due to

HPV-related morbidity

Base case 0.021 2.18 337 316 1468

CC disutility reduced 0.021 1.75 337 254 1406

GW disutility reduced 0.0045 2.18 72 316 1204

GW disutility increased 0.023 2.18 370 316 1501

Best case: CC and GW disutilities reduced 0.0045 1.75 72 254 1142

HPV = human papillomavirus.
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The incidence of cervical cancer found in the
current study (5.03 per 100 000) is lower than the
national incidence reported by the Israeli Na-
tional Cancer Registry (6.11 per 100 000).[19] It
should also be noted that in the current analysis
there is an apparent ‘leap’ in the absolute number
of cervical cancer cases, from 35 in 2006 to 50 and
52 in 2007 and 2008, respectively, which is not in
line with the steady incidence rate over time de-
scribed by the National Cancer Registry.[38] These
discrepancies may indicate that the cervical can-
cer burden found in the current analysis is actu-
ally an underestimation of the true burden.

Disutility weights vary between sources. When
more conservative weights were used for GW and
for cervical cancer (i.e. 0.03 instead of 0.09 for
GW, and 0.35 instead of 0.44 for cervical can-
cer),[15,39] then the overall disutility was equal to a
loss of 1197 QALYs (vs 1468 in the base case).

In order to put the disutility related to HPV
morbidity into perspective, we looked at QALY
weights assigned to other disease states.[40] It can
be seen (figure 5) that the utility assigned to an
abnormal Pap result is similar to that of a urinary
tract infection and lower than that related to hy-
pertension. CIN1 appears to have two phases of
hampered quality of life. The first has a utility

similar to that of GW which is similar to that of
well controlled asthma. The second phase represents
a return to a state of almost complete health.
CIN2/3 has a utility weight similar to having an
event-free percutaneous coronary intervention. In
addition, when summed up,GW cases were found
to cause a similar loss of QALYs as cervical
cancer cases, probably due to their greater fre-
quency (table I).

The results of this study should also be con-
sidered in light of its limitations. First, being a ret-
rospective database analysis, associations could
not be taken for cause and effect explanations.
Furthermore, data regarding potential risk factors
for HPV morbidity (i.e. smoking, number of sexual
partners) are not documented in the database and
could not be analysed for associations.

Second, significant events such as hysterectomies,
non-cervical cancers, other complications (i.e.
RRP) and deaths that could be HPV-driven were
not accounted for, as the relationship to HPV
could not be established in the database. This may
indicate that the current analysis underestimated
the true burden of HPV. Third, the relatively short
time frame of the analysis together with the nature
of the retrospective database analysis limits the
ability to analyse incidence trends over time.

0

M
et

as
ta

tic
 ca

nc
er

Asth
m

a 
ex

ac
er

ba
tio

n

Hae
m

od
ial

ys
is

Cer
vic

al 
ca

nc
er

COPD
CHD M

I

Unc
om

pli
ca

te
d 

dia
be

te
s

CIN
2/

3

Eve
nt

-fr
ee

 P
CI

CIN
1,

 p
ha

se
 1

Gen
ita

l w
ar

ts

W
ell

 co
nt

ro
lle

d 
as

th
m

a
UTI

Abn
or

m
al 

Pap

1 
ye

ar
 p

os
t-M

I
HTN

CIN
1,

 p
ha

se
 2

Feb
rile

 n
eu

tro
pe

nia
 h

os
pit

ali
za

tio
n

Asy
m

pt
om

at
ic 

dr
y e

ye
 sy

nd
ro

m
e

0.10
0.20
0.30
0.40
0.50
0.60

U
til

ity
 w

ei
gh

t 0.70
0.80
0.90
1.00

Fig. 5. Utility weights of human papillomavirus-related states in light of other selected health states (based on the cost-effectiveness analysis
registry of Tufts Medical Center’s Institute for Clinical Research & Health Policy Studies[37]). CHD = coronary heart disease; CIN = cervical
intraepithelial neoplasia; COPD = chronic obstructive pulmonary disease; HTN = hypertension; MI = myocardial infarction; PCI = percutaneous
coronary intervention; UTI = urinary tract infection.

Epidemiology and Burden of HPV in Israel 95

ª 2012 Adis Data Information BV. All rights reserved. Appl Health Econ Health Policy 2012; 10 (2)



Fourth, extrapolation of findings from MHS to
the total population was based on age- and gender-
specific incidence rates. Even though the MHS
population is similar in age and gender distribu-
tion to the total Israeli population, it might be some-
what different in socioeconomic status, ethnicity
(i.e. Jews, Arabs) and sector (secular, conservative,
orthodox, etc.) distribution, which might cause
some impairment to results extrapolation. Fifth,
only direct medical costs were accounted for, and
no disutility was assigned to HPV-related death,
which may result in underestimation of the true
burden of HPV-related morbidity and mortality.

Conclusions

HPV morbidity poses a significant burden to
the Israeli society, in terms of health, quality of
life and in monetary terms. This study showed
that HPV-related morbidity, including GW and
CIN1, justifies a comprehensive examination of
measures to reduce it, such as regular screening
aimed at reducing cancerous states, and immu-
nization to address prevention of these states and
of GW.
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