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Epidemiological study of measles
in Ghazvin, Islamic Republic of Iran,
April 1997-April 2003
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ABSTRACT We studied measles incidence and morbidity in Ghazvin district by retrospective review
of cases registered at the central health office and admitted to two hospital in Ghazvin city during April
1997-April 2003. There were 824 clinically confirmed cases of measles over the 6-year period giving
a mean annual incidence of 18.67 per 100 000 population, higher than for the country generally. There
were no deaths from measles. Of the 824 cases, 591 (71.1%) had serum specimens for serological
analysis and 199 (24.3%) were confirmed serologically. Of the serologically confirmed cases, the grea-
test proportion (44.2%) were over 20 years (median age was 17.5 years), 54.5% had been in contact
with a measles case and 21.6% cases had received 2 doses of vaccine. We studied 33 serologically
confirmed hospitalized cases. Common complications were vomiting (45.5%), diarrhoea (42.4%) and
pneumonia (21.2%). The mean duration of hospitalization was 3.8 days.

Etude épidémiologique de la rougeole a Ghazvin (République islamique d’Iran),
avril 1997-avril 2003

RESUME Nous avons étudié l'incidence de la rougeole et la morbidité due a cette maladie dans le
district de Ghazvin en procédant a un examen rétrospectif des cas enregistrés au bureau central de la
santé et admis dans deux hépitaux de la ville de Ghazvin entre avril 1997 et avril 2003. On a dénombré
824 cas de rougeole confirmés cliniquement au cours de cette période de 6 ans, soit une incidence
annuelle moyenne de 18,67 pour 100 000 habitants, ce qui est plus élevé que pour le pays en général.
Il n’y a eu aucun décés da a la rougeole. Sur les 824 cas, 591 (71,1 %) ont subi des prélevements
d’échantillons de sérum pour analyse sérologique et 199 (24,3 %) ont eu une confirmation sérologique.
Parmi les cas sérologiquement confirmés, la plus forte proportion (44,2 %) étaient 4gés de plus de
20 ans ('age médian était de 17,5 ans), 54,5 % avaient eu un contact avec un cas de rougeole et
21,6 % des cas avaient regu deux doses de vaccin. Nous avons étudié 33 cas hospitalisés ayant une
confirmation sérologique. Les vomissements (45,5 %), la diarrhée (42,4 %) et la pneumonie (21,2 %)
étaient les complications courantes. La durée moyenne d’hospitalisation était de 3,8 jours.
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Introduction

Although measles is a preventable disease,
it is still a major health problem in develop-
ing countries. Because of the complications
of measles infection, it remains the fifth lea-
ding cause of death in children under 5
years in the world [/]. In 1997, the 23 mem-
ber countries of the World Health Organiza-
tion (WHO) Eastern Mediterranean Region
resolved to eliminate measles from the re-
gion by 2010 [2]. In the Islamic Republic of
Iran, as a part of the Eastern Mediterranean
Region of the WHO, measles vaccination
was begun in 1980 with 2 doses of live vac-
cine, one dose given at the end of the ninth
month of birth and other in the fifteenth
month. This schedule was followed until
2004. After that time the measles vaccina-
tion schedule was changed to 1 dose of the
MMR (mumps—measles—rubella) vaccine
given at the end of the twelfth month of
birth and another dose given at 5 years.

In view of the fact that statistical re-
search forms the base of executive planning
to achieve measles elimination by 2010, we
studied measles epidemiological indexes in
Ghazvin city and its territories (as a pilot
model) from April 1997 to April 2003
and compared our data with those for the
Islamic Republic of Iran as a whole for the
same time. We also studied measles mor-
bidity in hospitalized patients in the district
to investigate the complication of measles.

Methods

Ghazvin district includes Ghazvin city and
8 towns with a few surrounding villages.
The estimated population of the district
is 700 000 according to the records of the
Shahid Bolandian Health Centre. All clini-
cally confirmed measles cases diagnosed
by physicians from all governmental health
centres in the area and also private clinics

and governmental and nongovernmental
hospitals in this region are required to be
reported to Shahid Bolandian Health Centre
as a central office.

This study was conducted retrospec-
tively to determine measles epidemiologi-
cal indexes by review of patient’s files that
were registered at the Shahid Bolandian
Health Centre over the period April 1997 to
April 2003. Their related data, including de-
mographic data, vaccination status, date of
illness, signs and symptoms (fever, typical
rashes, conjunctivitis, cough and coryza),
contact history and serological results are
recorded on standard paper forms in the
central health centre. These forms are com-
pleted by general practitioners but in some
cases data were missing. Serum specimens
of cases are referred to the virology sec-
tion of the Tehran Medical University for
Laboratory Studies. Measles is diagnosed if
there is a 4-fold increase in measles IgG an-
tibodies in 2 serum specimens, 1 at the time
of diagnosis and the other after 2 weeks
(this was the criterion used before 1999), or
there is a positive result in a single serum
specimen obtained by IgM using an ELISA
technique (this was the criterion used after
1999). In some cases, with an unclear se-
rological result in the forms, we obtained
the information directly from the virology
section of Tehran University.

In order to study measles complications
and morbidity, we also reviewed the medical
records of 113 measles patients hospitalized
in Boalisina and Quds hospitals, which are
government teaching hospitals in Ghazvin.
The medical records of patients in the other
4 hospitals in the district were not avail-
able to us. The patients’ records included
demographic data, vaccination status,
contact history, signs and symptoms (fever,
conjunctivitis, cough and Koplik spots),
mean duration of signs and symptoms at the
time of admission, complications, duration
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of hospitalization, and results of common
laboratory tests such as urine analysis and
complete blood count. Some patients had
chest X-ray, erythrocyte sedimentation
rate (ESR), liver function tests and stool
examination depending on their signs and
symptoms. We used the following defini-
tions [3,4]: urinary complications as haema-
turia and dysuria with or without frequency;
nervous complications as loss of conscious-
ness, seizure or encephalitis; gastrointesti-
nal complications as nausea and vomiting
or diarrhoea or melena or abdominal pain;
respiratory complications as pneumonia and
its complications or laryngitis or otitis. High
ESR was defined as > 20 mm/h in children, >
20 mm/h in females over 50 years and > 30
mm/h in females under 50 years, > 20 mm/h
in males over 50 years and > 15 mm/h in
males under 50 years. Pyuria was defined
as white blood cells > 5-10 in high power
field. Leukocytosis was defined as white
blood cell count >10.8 x 10°L in adults
and > 13.5 x 10°/L in children 26 years old
and > 15.5 x 10%/L in children 6-12 years
old. Leukopenia was defined as white blood
cell count <4.3 x 10°L in adults and <4.5 x
10°%/L in paediatric patients. Abnormal liver
function tests were defined as aspartate ami-
notransferase (AST) > 47 U/L and alanine
aminotransferase (ALT) > 53 U/L.

Abnormal chest X-rays were identi-
fied by radiologists and registered in the
patients’ charts.

Vaccination coverage for the previous
15 years and the mean population of this
region were obtained from the statistics
section of Shahid Bolandian Health Centre.
Mean duration of hospitalization in the
infectious disease section of Boalisina
hospital was calculated from data recorded
in the hospital.

Measles reported cases for all Islamic
Republic of Iran and also the population
of the country was obtained from WHO re-

cords and measles incidence was calculated
according these figures for each year [5,6].

Data were analysed by SPSS, version
9.01 software.

Results

Incidence

During April 1997 to April 2003, 824
clinically diagnosed cases were reported
to Shahid Bolandian Health Centre. Of
these, 591 (71.7%) had serum specimens
for laboratory analysis and 199 (24.15%)
were confirmed serologically. The number
of clinically confirmed cases with serum
specimen and serologically confirmed cases
and also hospitalized cases in the different
years are shown in Figure 1.

Incidence per 100 000 population in
clinically confirmed cases was 10 in 1997—
1998, 6 in 1998-1999, 13 in 1999-2000,
27 in 2000-2001, 32 in 2001-2002 and
24 in 2002-2003, giving an mean annual
incidence of 18.67 per 100 000 population.

There were no deaths due to measles in
Ghazvin district during this period.

Demographic data of the cases
Of 824 clinically confirmed cases, 356
(43.2%) were female and 468 were male
giving a male to female ratio of 1.3:1.

Age was registered in 817 of the 824
clinically diagnosed measles cases. Of
these, 32 (3.9%) were under 1 year, 28
(3.4%) were 1-4 years, 225 (27.5%) were
5-9 years, 184 (22.5%) were 10-14 years,
149 (18.2%) were 15-19 years and 201
(24.6%) were over 20 years. The mean age
was 13.5 years.

In 706 patients residence was recorded
on the forms; 496 (70.3%) of these cases
lived in urban and 210 (29.7%) in rural
areas.
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Figure 1 Number of clinically diagnosed measles cases with serum specimens, serologically
confirmed cases and hospitalized cases, Ghazvin district, April 1997-April 2003

Season of acquiring measles was re-
corded on 805 patient forms. Of these, 478
(59.4%) had measles in spring, 97 (12.0%)
in summer, 28 (3.5%) in autumn and 202
(25.1%) in winter.

Of 807 cases for whom contact data
were available, 418 (51.8%) had a positive
history of contact with a measles case. The
contact was a family member in 85% of
cases, a fellow soldier in barracks in 12%
and a schoolmate in 7% of cases.

Vaccination status

Of the 824 measles cases, 512 (62.1%)
had a clearly documented history of
vaccination and 312 (37.8%) had not and
therefore their vaccination status was
unknown. Of the 512, 419 (81.8%) had
received 2 doses of vaccine, 38 (7.4%) had
received 1 dose and 55 (10.7%) had not
received any vaccination. Thus 89.2% had

received at least 1 dose of vaccine. Of the
serologically confirmed cases of measles,
14.2% had received 2 doses of vaccine
and 32% had received 1 dose of vaccine
(Table 1).

The characteristics of the serologically
confirmed cases of measles are shown in
Table 2.

Hospitalized patients

Of all diagnosed cases of measles, 181
(22.0%) were hospitalized; 113 of these
patients were hospitalized in Boali Sina and
Quds hospitals and their hospital records
were available. Of these, 53 had serum
specimens and 33 were confirmed serologi-
cally. The male to female ratio was 1:3.

Of the main signs and symptoms of
measles recorded on first examination in
patients in the 2 hospitals, fever was found
in 99.1% of cases, rash in 97.33%, cough
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Table 1 Vaccination status and age in serologically
confirmed measles cases reported to Shahid
Bolandian Health Centre, April 1997 to April 2003

Age Total No. of doses of vaccine received
(years) 2 1 0

1> 0 1 (20.0) 4 (80.0)
1-4 5 2 (40.0) 0 3 (60.0)
5-9 22 17 (77.2) 2(9) 3(13.6)
10-14 15 13 (86.6) 2(13.3) 0
15-19 19 6 (31.5) 3(15.7) 10 (52.6)
>20 8 5 (62.5) 1 (12.5) 2 (25.0)
Total 74

Values given are No. (%).

in 85.85%, conjunctivitis in 69.91% and 97 cases tested (7 of 33 serologically con-
Koplik signs in 26.6%. firmed measles cases had abnormal urine),
The frequency of hospitalization was  abnormal chest X-ray in 12 of 58, abnormal
highest in April 2000 to April 2001 [31.9% liver function tests in 4 of 8, abnormal stool
of the 113 cases]. Hospitalization also oc-  examination in 7 of 16, high ESR in 36 of
curred more frequently in spring (52.2%) 81, leukopenia in 28 of 110 and leukocy-
and summer (23.9%). tosis in 6 of 110 of cases tested. Laboratory
Only 29 of 113 cases had a clear his-  tests were performed on the basis of the
tory of vaccination: 23 of these patients had ~ patient’s signs and symptoms.
received at least 1 dose of vaccine, while Rashes began at the head and progressed
6 of them had never been vaccinated. Most ~ toward the legs in 76.1% of hospitalized pa-
(59.3%) of the 113 patients were over 20  tients and in 15.9% of hospitalized patients
years of age; the fewest number of cases  the rash began in the extremities.

was in the 5-9-year-old age group. The Mean duration of fever was 5.7 days,
mean age of the hospitalized patients was  cough 5.4 days, rash 2.8 days, conjuncti-
20.5 years. vitis 4.6 days and Koplik signs 2.6 days

As regards complications, 61 (54.0%) of  at the time of admission. Mean duration
the 113 hospitalized patients had gastroin-  of patient’s hospitalization was 3.8 days.
testinal complications, vomiting (42.4% of = Characteristics of the 33 hospitalized pa-
the patients) and diarrhoea (45.5%) being  tients who were confirmed serologically are
the commonest. Respiratory complications ~ shown in Table 3.
were found in 30.1% of cases, pneumonia
in 17.7% of the patients and laryngitis in . .

12.4% being the commonest: 18 patients Discussion

had both respiratory and gastrointestinal
complications. Urinary and nervous system
complications were found with 13 (11.5%)
and 1 (0.9%) hospitalized measles cases
respectively. Pyuria was found in 18 of

The average of incidence during 1997-2003
in the Islamic Republic of Iran and Ghazvin
district was 11.23 per 100 000 and 18.67 per
100 000 population respectively. Thus the
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Table 2 Characteristics of serologically
confirmed measles cases reported to Shahid
Bolandian Health Centre, April 1997 to April
2003

Characteristic No. %
(n=199)

Sex
Male 125 62.8
Female 74 37.2

Age (years)?
<1 6 3.01
1-4 5 2.51
5-9 24 121
10-14 20 10.1
15-19 56 28.1
> 20 88 44.2

No. of measles vaccine
doses prior to onset®

(n=74)
0 22 29.7
1 9 12.2
2 43 58.1
Sign and symptoms
Rash 199 100.0
Fever 198 99.5
Conjunctivitis® 185 93.9
Cough® 175 88.4
Coryza°© 155 78.3
Contact history (n = 198)
Positive 108 54.5
Negative 90 45.5
Season of onset (n = 198)
Spring 106 53.5
Summer 41 20.7
Autumn 4 2.0
Winter 47 23.7

aMean = 17.5 years.

bVaccine status was not known for 125 people with
measles.

°Data missing for some cases.

Ghazvin region had a high incidence com-
pared with that of the whole of the country
while according to records of Ghazvin dis-
trict, vaccination coverage was over 90% in
the past 15 years.

The highest incidence of clinically diag-
nosed measles in Ghazvin in the study pe-
riod was in 2001-2002 but for serologically
confirmed cases it was in 2000-2001. The
highest incidence of clinically confirmed
measles was 32 per 100 000 population
but according to WHO figures it was 14
per 100 000 population for the whole of the
Islamic Republic of Iran for the same time.

Of the 591 clinically diagnosed cases of
measles, 71.7% had serum samples avail-
able for laboratory analysis but only
24.2% were serologically confirmed. This
is low compared with other countries in
the Region; for example in Morocco and
Egypt, 82% of cases had serum specimen
for serological analysis [7].

Of the clinically confirmed measles
cases that had serum specimens, 33.7%
were confirmed for measles antibody IgM.
Again, this rate is low compared with other
studies in the Islamic Republic of Iran. One
study reported 39% with confirmed IgM [§]
and another reported a rate of 63.9% [9].
However, our figure is higher than those
reported from studies outside the country.
For example in a study in the United States
the figure was 6.2% in 1999 and 1.18% in
2000 [70] and in Oman, the highest rate of
serologically confirmed measles cases du-
ring 1996-2000 was 43% while the lowest
was less than 21% [/7]. Data from other
EMR countries show that measles had a
high incidence but the percentage of sero-
logically confirmed cases was low [7].

Analysis of the vaccination status of
measles cases in our district indicates that
89.2% of clinically and 70.3% of serologi-
cally diagnosed measles cases had received
at least 1 dose of vaccine, suggesting a high
rate of vaccine failure. This is high com-
pared with other studies both in the country
and outside. For example, in a study that
was performed on serum specimens in the
Islamic Republic of Iran during 19961997
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Table 3 Characteristics of the hospitalized
patients who were serologically confirmed

for measles, April 1997 to April 2003

Characteristic No. %
(n=33)
Sex
Male 25 75.8
Female 8 24.2
Age (years)?
1> 0 0
1-4 1 3.0
5-9 0 0
10-14 0 0
15-19 10 30.3
>20 22 66.7
Signs and symptoms
Rash 33 100.0
Fever 33 100.0
Cough 27 81.8
Koplik signs 8 242
Complications
Vomiting 15 45.5
Diarrhoea 14 42.4
Melena 1 3.0
Abdominal pain 7 21.2
Gastrointestinal (total) 20 60.6
Pneumonia 7 21.2
Laryngitis 7 21.2
Otitis 1 3.0
Respiratory total 13 39.4
Gastrointestinal and
respiratory 10 30.3
Nervous 1 3.0
Lymphadenitis 2 6.1
Mucosal lesions 2 6.1
Laboratory tests
Leukocytosis 2 6.1
Leukopenia 9 27.3
Abnormal chest X-ray 4
Pyuria 7
Raised ESR 11
Abnormal stool
examination 3

éMean age = 20.8 years

ESR = erythrocyte sedimentation rate.

the rate was 0.9% [8] and in a study in India
it was 19.7% [12].

Of serologically confirmed measles
cases, there was a sudden increase in the
number of cases from the under-5 age group
to the 5-9-year-old age group, despite the
fact that 86% had received at least 1 dose of
the vaccine. Thereafter there was a steady
increase in measles cases with age. This
sudden increase, together with the increase
in cases with age, may suggest that the hy-
pothesis of decreasing antibodies is valid.
Decreasing antibodies in adolescents was
shown in one study in Shiraz by measur-
ing antibody level in different age groups
after vaccination [/3]. In another study
performed in Iranshahr during 1994-1995,
only 63% of 2—5-year-old children who had
received 2 doses of vaccine had in fact any
antibodies against measles [/4]. These data
indicate the necessity of further serological
studies to determine the need for additional
vaccination at later ages.

The mean age of the clinically and
serologically diagnosed measles cases was
13.5 years and 17.5 years respectively. This
is similar to other studies in the Islamic
Republic of Iran; in one study 35.7% of
patients were over 15 years [9]. In a study in
Turkey, however, the mean age of measles
cases was 3.79 years [/5] and in England
58.8% of measles cases were under 15
years [16]. This suggests that in our area,
the incidence of measles has shifted to older
age groups (adolescents).

The hospitalized cases in our study
tended to be older, which may again sug-
gest decreasing antibodies over time and
also that the severity of illness in greater in
adults [4].

Incidence of measles in urban areas
was higher than in rural areas which may
suggest lower case detection in villages or
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higher urban incidence as a result of over-
crowding in cities.

In serologically confirmed cases, the
male to female ratio was 1.6:1 which is
similar to another study in the country
where 82.3% of cases were male [9].
However, generally measles is considered
to affect both sexes equally [4] and the dif-
ference may be related to the culture of the
society whereby males (e.g. as soldiers) are
more exposed than females.

Common complications in both clini-
cally and serologically confirmed measles
cases were gastrointestinal complications,
while in textbooks and other articles, respi-
ratory and nervous system complications
are given as the commonest complications
[17,18]. This may be related to severity of
the gastrointestinal complications in the
measles cases in this region that led to
hospitalization.

Urinary tract complications, such as
dysuria, frequency, gross haematuria, and
also abnormal laboratory findings were
seen in hospitalized clinically confirmed
measles cases. We found that 1 in 4 of the
serologically confirmed cases had abnormal
urine, which may be due to fever or to a
secondary bacterial infection. One patient
had haematuria but no other urinary compli-
cations were.

In 15.9% of clinically confirmed cases
and 22.2% of serologically confirmed cases,
rashes begun at the extremities and pro-
gressed towards the head. In a similar study
in India this figure was 16.2% of clinically
confirmed cases [/2]. These findings sug-

gest a possibility of atypical measles with
the usage of live vaccine but only 1 in 4 of
these atypical measles cases were confirmed
serologically. This indicates that when ill-
ness appears in an atypical form there is a
possibility of a measles-like illness.

Conclusion

There appears to be adequate vaccination
coverage in our area, with about 89% of
clinically confirmed cases with a clear his-
tory of vaccination. Because such a high
proportion of patients contracting measles
had in fact been vaccinated and a large
proportion were school-aged children, an
additional vaccination dose in children
5-9 years and in adults could reduce the
incidence of measles in this district. Fur-
thermore, serological studies after vaccina-
tion to determine antibody levels would be
useful.

There is a need to improve health centre
facilities in order to increase the rate of
serological confirmation of clinically diag-
nosed measles cases.
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