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Summary 
Aim: Despite substantial recent progress in control of
measles, thousands of measles cases continued to be
reported each year in Turkey. We aimed to determine
what proportion of the reported cases are true measles
cases.
Material and Methods: In 105 patients reported as
measles cases to the Health Directorate of ‹zmir
Province, Turkey, measles and rubella specific IgM
antibodies were measured. 
Results: Thirtyfour (32.3%) cases met the clinical case
definition of measles. Measles IgM antibodies were
detected only in 2 cases. Both cases met the clinical
case definition of measles. Thus, the sensitivity, the
specificity, PPV and NPV were calculated as 100%,
69%, 6% and 100% respectively. Rubella
specific IgM antibody was positive in 72 (68.5%)
cases. 
Conclusion: Our data indicated that the official 
numbers of measles cases does not reflect actual
numbers of measles cases. Therefore, laboratory
confirmation of the suspected measles cases is 
necessary as an important part of the measles elimi-
nation program in Turkey. (J Pediatr Inf 2007; 1: 55-7)
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Özet 
Amaç: Türkiye’de k›zam›¤›n kontrolüne yönelik çal›fl-
malara ra¤men, her y›l binlerce k›zam›k bildirimi yap›l-
maktad›r. Bu çal›flmada do¤ru k›zam›k bildirimi oran›-
n›n saptanmas› amaçland›.
Gereç ve Yöntem: ‹zmir ‹l Sa¤l›k Müdürlü¤ü’ne k›za-
m›k olgusu olarak bildirilen 105 hastada k›zam›k  ve
k›zam›kç›k antikorlar› incelendi. 
Bulgular: Otuz dört (%32,3) hasta k›zam›k olgu tan›-
m›na uymaktayd›. Bu olgulardan yaln›zca ikisinde k›-
zam›k IgM antikoru saptand›. Duyarl›k, özgüllük, posi-
tive predictive value (PPV) ve negative predictive value
(NPV), s›ras›yla  %100, %69,  %6 ve %100 idi. K›za-
m›kç›k IgM antikoru 72 (% 68,5) hastada belirlendi. 
Sonuç: Verilerimiz, resmi k›zam›k olgusu say›lar›n›n, k›-
zam›k olgular›n›n gerçek say›s›n› yans›tmad›¤›n› göster-
mektedir. Türkiye’deki k›zam›k yokedim (eliminasyon)
program›n›n önemli bir bölümü olarak, tan›n›n kuflkulu
olgularda, laboratuvar incelemesiyle do¤rulanmas›
gerekmektedir. (Çocuk Enf Derg 2007; 1: 55-7)
Anahtar kelimeler: K›zam›k, surveyans, olgu tan›m›

Introduction

Although the vaccine has been available
since the 1970s, measles has remained an
important public health problem mainly due to
failure in reaching a high level of immunization
coverage in Turkey. Among countries in the
World Health Organization (WHO) European
Region, Turkey has had a large number of
measles cases reported annually over the last
decade, with a peak of over 30.000 cases

reported in 2001 (1). Measles epidemics
occurred every 3 to 4 years in the past.

The WHO Regional Office for Europe
(WHO/Europe) has developed a strategic plan
for the elimination of measles in the European
Region by 2010 (1, 2). In parallel with the
strategic plan, the Turkish Ministry of Health
launched a National Measles Elimination
Program at the same time. As an integral part
of this program, a catch-up vaccination cam-
paign targeting children aged between 9
months and 14 years was carried out in Turkey.
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In 2003, around 11 million school children aged
between 6 and 14 years were successfully vaccinated
with a coverage rate of 97%. A further 8.5 million pre-
school children aged between 9 months and 6 years
were vaccinated in 2004.

Although it was expected that there must be a
decline in the number of measles cases after the catch-
up campaign, 8,927 measles cases were reported to
Turkish Ministry of Health in 2004 (Fig. 1). The number
of cases reported in 2004 is higher than in 2003 (5,844
cases) (3). Because the diagnosis of measles is usually
based on clinical findings in Turkey and laboratory con-
firmation is rare, it seems that most of the reported
cases may not be true measles cases. In the present
study, therefore, we aimed to determine whether the
reported cases are true measles cases or not.

Material and Methods

Measles is a notifiable disease in Turkey. Diagnosis
is mainly established by clinical findings. Health care
providers in the private or public sector report measles
cases to the Provincial Health Directorates, which in
turn report to the national level (Ministry of Health) on a
monthly basis. This study has been conducted by
Department of Pediatrics of Faculty of Medicine of Ege
University and Health Directorate of ‹zmir Province.

During 2004, 821 clinical measles cases were report-
ed to the Health Directorate of ‹zmir Province, Turkey.
Of these cases, 121 were reported in April 2004 by pri-
mary care physicians. The 121 cases were eligible for
enrollment in the present study. The cases included in
the study were reported by primary care physicians. The
information about demographic characteristics (e.g.,
age and sex), clinical manifestations of illness, timing of
serum specimen collection and the vaccination status
(number of doses and dates of measles vaccination)
were obtained from each participant. Clinical manifesta-
tions primarily included signs and symptoms found in
the clinical case definition. According to the Measles
Field Guide prepared for the Primary Health Care
Providers by the Turkish Ministry of Health, a clinical
case of measles was defined as a generalized macu-
lopapular rash lasting for ≥3 days, a temperature of 
≥38 ºC (if not recorded, the patient “felt hot”), and at
least one of the following symptoms or findings: cough,

coryza, or conjunctivitis. Measles reports were evaluat-
ed by the investigators in respect to their accordance
with measles clinical case definition. Blood samples
were taken between 3rd and 28th days after rash onset
and measles and rubella specific IgM antibodies were
measured from blood samples by ELISA method.

The performance (sensitivity, specificity, positive
predictive value [PPV] and negative predictive value
[NPV]) of the measles clinical case definition was evalu-
ated in detecting serologically confirmed cases by
examining the clinical case definition against a reference
standard of serological confirmation of the rash illness
as either positive or negative for measles. Sensitivity
was defined as the proportion of all serologically con-
firmed cases of measles (positive by serological tests)
that met the clinical case definition. Specificity was the
proportion of all rash illnesses not serologically con-
firmed (negative results of serological testing) that was
not clinical cases. PPV was the proportion of rash ill-
nesses that met the clinical case definition and had a
positive serological result. NPV was the proportion of all
rash illnesses that did not meet the clinical case defini-
tion that were not serologically confirmed.

Results

Of 121 eligible cases with rash and fever, 115
accepted to participate in the study and had sufficient
clinical information to evaluate the clinical case defini-
tion. Of the 115, there were 105 (48 female, 57 male)
who also had adequate serum specimens and were
included in the study. Ages ranged from 10 month to 31
years (median, 8.6 years). Two (1.9%) of them were <1
year of age, 17 (16.2%) were 1 to 4 years of age, 81
(77.1%) were 5 to 14 years of age, and 3 (2.8%) were
≥15 years of age. Ninety three percent of cases had
been previously vaccinated with measles vaccine
(44.2% one dose, 31.6% two dose and 17.5% three
dose vaccination).

Thirty-four (32.3%) cases met the clinical case definition
of measles. Among the whole study population, measles
IgM antibodies were detected only in 2 cases. Both cases
met the clinical case definition of measles (Table 1). Thus,
the sensitivity, the specificity, PPV and NPV were calculat-
ed as 100%, 69%, 6% and 100%, respectively. 

Rubella-specific IgM antibody was found positive in
72 (68.5%) cases.
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Table 1. The sensitivity, specificity, PVP and PVN (with 95% confidence Intervals) of measles clinical case definition in our study

MMeeaasslleess  IIggMM  aannttiibbooddyy

Positive Negative SSeennssiittiivviittyy 1.00 (0.35-1.00)

CClliinniiccaall  ccaassee  ddeeffiinniittiioonn Yes 2 32 SSppeecciiffiicciittyy 0.69 (0.68-0.69)

No 0 71 PPPPVV 0.06 (0.02-0.06)

NNPPVV 1.00 (0.98-1.00)

PPV- positive predictive value, NPV- negative predictive value



Discussion

Measles surveillance is an essential part of the
measles elimination strategy. Turkish Ministry of Health
published Measles Field Guide for the Primary Health
Care Providers for measles surveillance (4). WHO-rec-
ommended case definition for measles is adopted into
routine surveillance in Turkey (5). However, our study
showed that 71 of the 105 cases reported as measles
did not met clinical case definition of measles. These
data imply that most of the physicians in primary health
care centers are not fully aware of measles case defini-
tion. This may lead to over reporting of suspected
measles cases and unnecessary home visits by health
personnel when active surveillance would begin in the
future. 

Because measles vaccination coverage was about
80%, the measles outbreaks were seen every 3 to 4
years in the past in Turkey. After the successful catch-
up campaigns in 2003 and 2004, the circulation of the
virus in the community was decreased. Hence, the
reported cases of measles in the last years were
decreased as compared to previous years (Fig. 1).
However, this decrease was not sharp enough as
expected. Thousands of measles cases continued to be
reported each year. However, the surveillance system is
mainly based on syndromic rash fever surveillance and

rubella vaccine has not been routinely administered in
the national immunization schedule in Turkey yet.
Therefore, WHO/Europe thought that most of the
reported cases might be in fact rubella (6). Our data
confirmed the prediction of WHO/Europe that 68.5% of
the reported cases in ‹zmir were rubella. These findings
indicated that some of the rubella outbreaks might be
wrongly regarded as measles outbreaks, and the official
numbers of measles cases may not reflect actual num-
bers of measles cases. 

Our study showed that most of clinicians and health
care workers are not fully aware of measles case defin-
ition. As the incidence of measles decreases, most of
the physicians will be graduated from medical schools
without seeing even one case of measles in the future.
Therefore, measles surveillance should be strengthened
be through nationwide training activities for physicians
and other health care workers. Yet, PPV of clinical case
definition of measles decreases as the incidence of
measles decreases in accordance with our study. Thus,
laboratory confirmation will be required to confirm clini-
cal diagnosis of all suspected cases, as the elimination
program progress in Turkey.
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Resim 1. Annual measles cases reported Ministry of Health in Turkey
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