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In Turkey, a mass measles Immunization campaign was Initiated In 1985, and the 
decision was made to administer the first of the measles vaccinations at nine months 
of age instead of 12-15 months. Following the campaign there was a decrease in the 
number of measles cases seen in the Outpatient Department of Istanbul University 
Children's Hospital In 1986 and 1987; however, after 1987 an increase was observed 
In measles cases, which continued until 1993.

In order to investigate the current measles epidemics, we reevaluated the measles 
cases seen in our Outpatient Department from 1986 to 1993. We also Investigated the 
vaccination status and the hospitalization and mortality rates of measles cases In the 
epidemics of 1988 and 1993.

Since 1988 (except 1989) a significant increase (412-1375 percent) has been observed 
In measles cases, and between 1986 and 1993 more than half of all measles cases 
were In children older than four years of age. In 1988 and 1993 we found that most 
vaccinated measles cases were also In this age group, but the rate of complications 
and hospitalization among the vaccinated cases was lower compared to those who 
were not vaccinated. Key words: measles, vaccinated measles cases, measles complication, 
measles mortality.

Despite the fact that measles vaccination has become a standard public health 
procedure since 1963, the disease continues to be a major cause of morbidity 
and mortality1’4. WHO recommends that underdeveloped and developing 
countries start administering the measles vaccination at nine months of age5,6.

In Turkey, a mass measles immunization campaign was initiated in 1985, and 
the decision was made to administer the first measles vaccination in the series 
at nine months of age instead of 12-15 months.
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In 1983, before the campaign, measles vaccination rates were 12.3 percent for 
nine-to-12-month-old children, and 36.5 percent for children < 5 years old. With 
the campaign this rate had been increased to 72.4 and 82.5 percent respectively7.

After that campaign the number of measles cases seen in the Outpatient 
Department of Çapa Children's Hospital, University of Istanbul, declined in 1986 
and 1987®. But there was an increase in 1988 which continued until 1993 (except 
in 1989 when no increase was noted).

In order to determine the characteristics of the measles cases that have been 
seen in the Outpatient Department from 1986 to 1993, their records were 
reevaluated.

Material and Methods

At the Outpatient Department of Çapa Children's Hospital, University of Istanbul, 
patients aged 0 to 16 years receive an examination card and acquire a file in 
the computer. Diseases that should be declared are reported to the National 
Notifiable Disease Surveillance System.

The number of measles cases diagnosed in the outpatient clinic from 1986 to 
1993 was determined from the annual outpatient data and statistics. The 
characteristics of the measles cases that had been seen in 1988 and 1993 in 
the outpatient department were determined by a retrospective review of the 
records of measles patients. The diagnosis of measles was made when there 
was a generalized maculopapular rash lasting three days or more, fever of 38.3 °C 
or greater, and the presence of a cough, coryza or conjunctivitis9. The records 
of hospitalized measles cases in 1988 and 1993 were also reviewed 
retrospectively.

Frequency of disease, complications, hospitalization, mortality rates, vaccination 
situation and clinical data were assessed in two age groups, namely £ 4 years 
and > 5 years of age. Monthly distribution of disease was also investigated. 
Chi-square test was used in the statistical analysis.

Results

Although the number of measles cases seen in the Outpatient Department 
decreased in 1986 and 1987 (0.08% of all clinical cases), a peak was observed 
in 1988 (0.75%). The significant decrease in number (0.08%) in 1989 was followed 
by a slight increase (0.41%) in 1990 and another peak (1.18%) in 1991. This 
increase continued slowly in 1992 (0.87%) and reached a rate in 1993 similar 
to that of 1991 (1.13%). Although the aim of the study was not epidemiological, 
our hospital findings are in concordance with the data of Istanbul Province Health 
Directorate (unpublished information), only on a smaller scale (Fig. 1).
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—----- — Measles Cases admitted to the Pediatric Department. Istanbul University. 1986-1993
*----------- - Measles cases reported to the Province Health Directorate of Istanbul. 1986-1993

Fig. 1: The distribution of measles cases at outpatient clinics and at the 
Province Health Directorate of Istanbul.

Between 1986 and 1993, more than half of all measles cases were in children 
older than four years of age (Table I).

Table I: Age Distribution of Measles Cases, 1986 to 1993

Years

_______ Number of Measles Cases_______________________

^4 Years 
n (%)

£5 Years 
n (%)

Total 
n

1986 8 (42.1) 11 (57.9) 19
1987 10 (41.7)' 14 (58.3) 24
1988 154 (42.0) 213 (58.0) 367
1989 14 (40.0) 21 (60.0) 35
1990 96 (43.8) 123 (56.2) 219
1991 213 (45.9) 251 (54.1) 464
1992 151 (42.3) 206 (57.7) 357
1993 200 (44.1) 254 (55.9) 454

The decrease in measles epidemics observed in 1986 and 1987 was followed 
by an increase in 1988. Of the cases observed during the epidemics in 1988 
and 1993, 42 percent of the cases in 1988 and 44 percent of the cases in 1993 
were among younger children (<4 yrs). Children in the 0-12-months-old group 
that were younger than nine months and consequently had not yet been 
vaccinated comprised 4.1 and 5.1 percent of the cases, respectively, in 1988 
and 1993 (Table II). Two hundred sixtyfour (72%) of 367 measles cases in 1988, 
and 257 (56.6%) of 454 measles cases in 1993 had documentation of vaccination
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against measles. In 1988, 44.7 percent of the 264 cases had a known history 
of vaccination and 57.3 percent of the 257 cases constituted vaccinated children 
in 1993. When these rates were compared, although high in both periods, the 
rates were found to be significantly higher in 1993 than in 1988 (x2 = 5.918224, p < 0.05). 
The increase in 1993 was statistically significant only for the age group of <4 
years (x2 = 5.189795 p < 0.05) (Fig. 2).

Tablo II: Age Distribution of Measles Cases, 1988 and 1993

Age

__________Number of Measles Cases___________________

1988 1993
n (%) n (%)

0-12 months 551 (15.0) 762 (16.7)

13 months-4 years
>5 years
Total

(42.0) (44.0)
99 (27.0) 124 (27.3)

213 (58.0) 254 (56.0)
367 (100.0) 454 (100.0)

1.15 cases < 9 months.
2.23 cases < 9 months.

0-L2 months 13-59 months >=5 years Total 0-12 months 13-59 months >=5 years Total

Vaccinated ^3 Unvaccinated

Fig. 2: Rates of vaccinated measles cases

The rate of the vaccinated measles cases correlated positively with the age of 
the children, and it was significantly higher in the >5 year-old children in 1988 
(x2 = 23.67166 p < 0.001) and 1993 (x2 = 16.12432 p < 0.001). On the other hand, 
of measles cases with a known history of vaccination, 46.9 percent in 1988 and 
45 percent in 1993 were children < 5 years of age (Fig. 2). Of unvaccinated
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measles cases < 5 years old, 59.5 percent in 1988 and 37.5% in 1993 were 
of vaccine-eligible age (> 9 months).

Complications were noted in 36 percent of the cases in 1988 and 44.9 percent 
of the cases in 1993. The elevation in 1993 was found to be statistically significant 
(x2 = 638325 p < 0.05). Among the vaccinated cases, a slight increase in the 
number of complications was observed in 1993 compared to 1988, but the 
difference is not statistically significant (x2 = 2.2233695, p = 0.1).

As for the distribution of the complicated cases according to age, the rates were 
found to be higher in children < 4 years of age in both 1988 and 1993. The 
complication rate was significantly higher in unvaccinated children compared to 
vaccinated children in 1988 (x2 = 38.18582 p < 0.001) and 1993 (x2 = 29.52505 p < 0.001) 
(Table III). In both years, the complication noted in over two-thirds of the cases 
was bronchopneumonia.

Table III: Age-Specific Measles Complication Rates in Vaccinated and 
Unvaccinated Children, 1988 and 1993

1. Measles complication rate in 0-4 years age-group.
2. Percentage of complication in certain age-groups among total complications.

Age

Complication Rates_____________________________

______ 1988 __________________ 1993___________________

Vaccinated 
n(%)

Unvaccinated 
n(%)

Total 
n(%)

Vaccinated 
n(%)

Unvaccinated 
n(%)

Total 
n(%)

0-12 monts 1 (HD 27 (71.0) 29 (52.7) 3 (23.1) 29 (80.6) 48 (63.2)

13 months -

(29.4)' (65.5) (51.9)
[60.2]2

(420)’ (77.3) (64.0)
[627]’

4 years 9 (36.0) 30 (61.2) 51 (51.5) 18 (48.7) 22 (73.3) 80 (64.5)
^5 years 12 (14.3) 26 (44.1) 52 (24.4)

[39.4]
19 (19.6) 17 (38.6) 76 (29.9)

[37.3]

Total 22 (18.6) 83 (56.8) 132 (36.0) 40 (27.2) 68 (61.8) 204 (44.9)

The percentage of patients hospitalized and treated due to severe complications 
was similar in 1988 and 1993 (4.4%) (Table IV). In 62.5 percent of cases in 1988 
and 80 percent of cases in 1993, the reason for hospitalization was 
bronchopneumonia; the rest had been hospitalized for encephalitis. Encephalitis 
was observed mainly in > 5-year-old children. Of hospitalized cases in 1988 and 
1993, 68.8 and 70 percent, respectively, were children <4 years old. None of 
the cases died in 1988, and only one patient died due to bronchopneumonia 
in 1993. The rate of hospitalization for vaccinated children was equal in both 
years and significantly lower than for those not vaccinated. (For 1988, 
x2 = 4.308483 p < 0.05 and for 1993, x2 = 8.196599 p < 0.01).

In conclusion, although the number of vaccinated measles patients and the rate 
of complications was higher in 1993, the distribution of the cases by age-group
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and complication rate as well as the findings of the hospitalized cases were 
similar in both years. As expected, the rate of hospitalization and complications 
among the vaccinated cases was lower than in those not vaccinated. Another 
point in common was the monthly distribution of the cases. In both years, measles 
cases occurred with a very low incidence in January. A small increase in February 
and March and a peak in May were observed (Fig. 3). Cases diagnosed between 
April and June comprised 88.4 percent of all measles cases in 1988 and 67.9 
percent of all measles cases in 1993.

Table IV: Age-Specific Measles Hospitalization Rates in Vaccinated and
Unvaccinated Children, 1988 and 1993

1. 4 Cases are < 9 months old, and one of them died because of bronchopneumonia.
2. Percentage of hospitalization in certain age-groups among total hospitalization.

Age

Hospitalization Rates

_________________ 1988_______________________ _____ 1993_________________________

Vaccinated 
n (%)

Unvaccinated 
n (%)

Total 
n (%)

Vaccinated 
n (%)

Unvaccinated 
n(%)

Total 
n (%)

0-12 monls 0(0) 3 (7.9) 3 (5.5) 
(18.8)2

0(0) 6 (16.7) 6’ (7.9)
30.0

13 months

(2.9) (92) (7.8)
(68.8)

(4.0) (15.2) (7.0)
(70.0)

4 years 1 (4.0) 5 (10.2) 8 (8.1) 
(50.0)

2 (5.4) 4 (13.3) 8 (6.5) 
(40.0)

£5 years 1 (1-2) 4 (6.7) 5 (2.3) 
(31.2)

2 (2.1) 4 (9.1) 6 (2.4) 
(30.0)

Total 2 (1.8) 12 (8.2) 16 (4.4) 4 (2.7) 14 (12.7) 20 (4.4)

■ 19BB S 1993

Fig. 3: Distribution of measles cases according to months (1988 and 1993),
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Conclusion

The decrease of measles morbidity in our outpatient populations in 1986 and 
1987 made us believe in the success of the campaign. During the epidemics 
of 1983, patients with measles comprised 3.5 percent of all patients in our clinic10.

In 1986 and 1987 a remarkable decrease (97%) in this rate was observed. Since 
1988 (except 1989), a significant increase (412%- 1375%) in measles cases 
has been seen, a rate which is in agreement with the data of Istanbul Province 
Health Directorate for the entire city of İstanbul. In spite of the increased rates 
after 1988, the rates were still lower (66%) than the 1983 rates, even in 1991 
when the biggest peak was observed.

The vaccination rate (from 1986 to 1993) for <5 year-old children was 60-70 
percent in Istanbul (data of Istanbul Province Health Directorate). Our data 
suggest that one of the factors that affected the increase in measles cases was 
failure to maintain the vaccination rates achieved during the campaign.

When we compared the age distribution of measles cases observed in the 
epidemics before and after 1985, we noted important differences. In 1983, 70 
percent of all measles cases were in children <4 years of age10, while after 
1985 more than one-half of the measles cases occurred in > 5 years old children. 
Two results are expected in a partially vaccinated population: a reduction in 
measles incidence greater than the level of vaccination coverage, and a shift 
in the age distribution of measles to older children11'13. These results are 
harmonious with our findings.

It is reported that immunization following vaccination after 15 months of age 
(Schwarz's type) is 95 percent, and the mean rate of primary inefficiency is 5 
percent14. While only 5 percent or less of appropriately vaccinated children fail 
to respond, the high transmissibility of measles virus can lead to outbreaks15"17. 
As a result, the Practices Advisory Committee recommends that the second dose 
of vaccination be administered at the beginning of kindergarten or primary 
school18, while the American Academy of Pediatrics recommends a second dose 
in secondary or high school19. When the vaccine is administered to nine-month-old 
children, the primary inefficiency rate rises to 20 percent20,21 and even 31 
percent22 or 37 percent23. If we consider Turkey, where vaccination is done 
routinely at nine months of age and the vaccination rate is around approximately 
70 percent, the group at risk is larger and outbreaks can be easily observed. 
The rule of the cold-chain was not successful until 1985; no problems in the 
cold-chain were reported after this date24. In 1988, 44.7 percent of measles cases 
were among vaccinated children who were mostly five years old or older, We 
thought that this was primarily due to cold chain misutilization. In 1993, 57.2 
percent of measles cases occurred in vaccinated children, and these cases also
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accumulated in the £ 5 years group. The reason for this was considered to be 
the primary inefficiency of the nine-months-old vaccination. As a result, we 
believed that in both years primary vaccine failure was the cause of measles 
outbreaks, which mostly occurred in vaccinated children, and the low:, 
immunization coverage rates support these outbreaks. The fact that half of the 
cases observed during the epidemic in Etimesgut, Ankara, occurred among 
children vaccinated at nine months old25 supports our thesis.
In the United States, measles epidemics occurring primarily in vaccinated children 
have been reported15,26'28. During the epidemics of 1989-1990 in the United 
States, the efficiency of the vaccine was investigated and was found to be 
approximately 93-98 percent which was similar to rates obtained in previous 
years. It was also found that vaccine coverage rates among preschool-age 
children in some cities were 60 percent or lower. According to this data, it was 
believed that failure to vaccinate rather than vaccine failure was an important 
cause for the 1989 and 1990 measles epidemics. In this study, it was also 
demonstrated that 50 percent of the cases were in children under five years old, 
and 80 percent were unvaccinated although they were of vaccine-eligible age. 
In our cases, the vaccine efficiency was not investigated, but the rates of children 
in the < 5-years age-group that were unvaccinated but vaccine-eligible were 
lower when compared with the rates found in the United States. The incidence 
of the disease was lower for the unvaccinated younger age groups, and higher 
for the vaccinated school children in our country when compared with the USA 
where vaccination is performed routinely beginning at 15 months of age. These 
results show that vaccination at nine months is beneficial for the young age but 
becomes a disadvantage as the child grows older.
On the other hand, in 1983 when vaccination was routine after 12-15 months, 
27.5 percent of the outpatients and 44 percent of the inpatients were among 
0-12-month-old children. After the vaccination age changed to nine months, these 
rates diminished to 15.1 and 18.8 percent, respectively, in 1988, and 16.7 and 
30 percent, respectively, in 1993. During those years; a significant decrease 
was observed both in rates of mortality and hospitalization compared to 1983. 
For hospitalization, the rate was shown to be 90 percent reduced in both years, 
and the mortality rate was shown to be 100 percent reduced in 1988 and 91 
percent reduced in 1993. It is obvious that vaccination at nine months diminishes 
the rate of mortality and morbidity, especially in infants. Although 63 percent 
immunization provided by vaccination at nine months old carries the benefit of 
being protective at least until 15 months, these children are under more risk 
(15%) after the 15th month compared with those vaccinated at 15 months of age. 
As a result, and in confirmation of previous studies15,29-31 which showed that 
vaccination before 15 months is a risk factor, we found that it elevated the primary
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vaccination inefficiency. Despite this disadvantage of early vaccination, the rates 
of both mortality and morbidity are diminished, especially in the < 12-month-old 
age-group. On the other hand, if the vaccination rate is approximately 60-70 
percent, an epidemic would not be avoided but its severity would be limited, 
and the hospitalization and mortality rates would be diminished. If the vaccination 
rate greater than 80 percent, the incidence decreases significantly. These findings 
are consistent with those of other researchers26,32.
With the information above, we recommend the following to achieve a decrease 
in epidemics in our country: continuing with the practice of vaccination at nine 
months, raising the vaccination rates for the first five years and particularly for 
the first two years, and giving a second opportunity to children who have not 
been vaccinated or have had primary vaccination inefficiency.
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