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ABSTRACT
Aim: Measles, rubella, mumps and chickenpox are the childhood diseases retain their importance in our country as well as 
all over the world. Healthcare workers have high probability of transmission due to their occupational risk; however by taking 
necessary protective measures, the risk can be reduced. Determining the seropositivity rates of healthcare workers; it was 
aimed to compare vaccination rates before and after screening.

Material and Method: The personnel cards of 160 healthcare workers who worked in Akçakoca State Hospital, from 
January 2018- December 2018 were retrospectively scanned. Information of 100 personnel has been reached. Demographic 
characteristics such as age and gender; infection or vaccination history; measles, rubella, mumps and chickenpox IgG results; 
old vaccination information and last vaccination status were recorded.

Results: Total of 100 staffs, 19 (19%) men and 81 (81%) women, were included in the study. 89 staffs (89%) were found to be 
immune to measles. After the scanning, 11 of the personnels who were not vaccinated or had incomplete vaccines saw that the 
measles IgG result was negative and eight of them agreed to be vaccinated. The seropositivity rate of rubella was 93%. Five of 
the seven personnels with rubella IgG negative, agreed to be vaccinated. The lowest seropositivity rate was in mumps (79%). 14 
of the 21 people with mumps IgG negative were vaccinated. The highest seropositivity rate was in chickenpox (96%). Three of 
the four people with chickenpox IgG negative were vaccinated.

Conclusion: While the rate of vaccination for measles, rubella, mumps and chickenpox before screening is low (12%); our 
post-screening rate has increased (34%). For this reason, we think that healthcare workers should be screened for measles, 
rubella, mumps and chickenpox, and healthcare workers who are seronegative should be encouraged to vaccinate.
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INTRODUCTION
Measles, rubella, mumps and chickenpox are the 
childhood diseases retain their importance in our 
country as well as all over the world. Undergoing these 
infections, which are highly contagious and generally 
symptomatic, in adulthood increases the morbidity and 
mortality rate (1). Healthcare workers (HCWs) are more 
likely to be exposed to infected materials such as blood, 
secretion, body fluid; therefore, they are people with an 
increased risk of infection compared to the community. 
Infections transmitted to HCWs put not only themselves, 
but also their families, other hospital staff and patients 
at risk. Therefore, vaccination of HCWs is a condition 
affecting public health (2).

Centers for disease control and prevention (CDC), 
according to current vaccine recommendations to 
healthcare professionals who are born in 1957 and later, 
with without serological evidence that has had the disease 
in; proposes two doses of measles and mumps, one or 
two doses of MMR vaccine for rubella, and two doses of 
chickenpox vaccine (3). Vaccination against infections 
such as measles, rubella and chickenpox reduces the 
incidence of the disease and significantly prevents 
health-related outbreaks (4). In our country, vaccines are 
recommended to against such infectious diseases and 
vaccines are provided free of charge; however, it is not 
mandatory. Vaccination of HCWs is also important in 
terms of health services not to be disrupted (5).
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Healthcare workers have a high probability of transmission 
due to their occupational risk; however, by taking necessary 
protective measures such as MMR and chickenpox 
vaccines, the risk can be reduced. Determining the 
seropositivity rates of HCWs; in addition, it was aimed to 
compare vaccination rates before and after screening test.

MATERIAL AND METHOD
After the approval of the hospital chief physician and 
the ethics committee approval was obtained from 
Düzce University Clinical Research Ethics Committee 
(permission granted: 07.01.2019, decision no: 244).The 
personnel cards of approximately 160 HCWs who worked 
in Akçakoca State Hospital, a secondary center hospital, 
from January 2018- December 2018 were retrospectively 
scanned. Health workers who had screening for measles, 
rubella, mumps and chickenpox were identified. 
Information and test results of 100 staff who had scanned 
were reached through personal health cards and hospital 
database. Those who have incomplete information and 
results from other staff or those who have not agreed to 
take the blood test are not included in the study; while 
working in our hospital between the same dates, staff 
who left our hospital for any reason were included. In the 
light of the information stated in the health cards, age, 
gender, occupation, professional year, unit of employment, 
educational status, history of infection or vaccination for 
MMR and chickenpox, MMR and chickenpox IgG result, 
recommended vaccine information and vaccination were 
recorded. 

In our hospital, periodic healthcare worker surveillance 
is carried out every year and measles, rubella, mumps 
and chickenpox IgG tests are performed on every new 
health worker. Some tests as measles, rubella, mumps 
and chickenpox IgG are done in the form of external 
laboratory service. In the results that obtained, measles 
IgG value is positive if >11 NTU (Nephelometric Turbidity 
Unit), negative if <9 NTU, and borderline if it is between 
9-11 NTU; rubella IgG value is positive if >10 IU/mL, 
negative if <10 IU/mL; mumps IgG value is positive if >11 
NTU, negative if <9 NTU, and borderline if value between 
9-11 NTU; varicella IgG value was positive if >11 NTU, 
negative if <9 NTU, and borderline if value between 9-11 
NTU. In the results of staff, there was no need to control 
the values   at the border in terms of cost and all of them 
were offered vaccination; therefore, those who are at the 
limit in the number and rate notifications are considered 
negative. Staff, those results were negative or borderline, 
who accepted the vaccine were vaccinated free of charge 
by the Ministry of Health in our hospital. No post-
vaccination control IgG test was required. Staff who had 
the recommended vaccine (two doses one month apart) 
after the test were considered seropositive. 

RESULTS
A total of 100 staff, 19 (19%) men and 81 (81%) women, 
were included in the study. The age range of employees was 
between 21 and 58, and the average age was 34.92±8.23   
years. Considering the professional year, eight staff have 
not yet completed one year, and the longest employee 
has been working for 34 years; the average professional 
year of the employees was found to be 8.85±8.48 years. 
Demographic characteristics, occupation, professional 
year, unit of employment, educational status, numbers 
and percentages of the personnel are given in Table 1.

In total, 89 staffs (89%) were found to be immune to 
measles. The average age of the 11 negative staff is 
31.72±7.15 years; those who were positive were 35.31±8.31 
years. Seven negative staffs were under 35 years old, four 
staffs were over 35 years old (39, 40, 40, 42 years old) and 
none were born before 1957. In terms of profession, five of 
the 11 staff were midwives or nurses, one was a doctor, one 
was a radiology technician, one was a cleaning staff, two 
were data entry staff, and the risk of transmission was quite 
high. Since there was no single measles vaccine, those who 
did not have any contraindications were offered two doses 
of MMR vaccine at one-month intervals. One of the staff 
previously stated that they had a MMR vaccine, but the 
result was at the border (9.9 NTU). This personnel had 
been vaccinated by us, but the vaccination information of 
other personnels was anamnestic data. According to the 
information on the personnel health cards, 10 of the 11 
staff were in the group who did not know whether they 

Table 1. The characteristics of healthcare workers
Characteristics
Gender n (%)

Male 19 (19%)
Female 81 (81%)

Average age 34.92±8.23 years
The average of professional year 8.85±8.48 years
Occupation n (%)

Doctor 21 (21%)
Nurse and midwife 46 (46%)
Technician 10 (10%)
Cleaning staff 4 (4%)
Others1 19 (19%)

Unıt of employment n (%)
Polyclinic 24 (24%)
Emergency 18 (18%)
Operating room 17 (17%)
Service 17 (17%)
Administration  9 (9%)
Others2 15 (15%)

Education status n (%)
Primary school 5 (5%)
High school 12 (12%)
Associate degree 35 (35%)
License 48 (48%)

Others1: Healthcare workers who do not directly interfere to patient, including kitchen workers, 
secretaries, pharmacists, administrative officers
Others2: Healthcare workers who work in different units such as dialysis, kitchen, pharmacy
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had measles before or had no at all; however only one 
had been vaccinated; his level of protection was probably 
insufficient as he had vaccination once. However, eight of 
the 11 staff (73%), who saw that they were negative after 
the test, agreed to be vaccinated and received two doses 
of MMR vaccine (Table 2). No post-vaccination control 
IgG test was required and was considered seropositive. 
The other three people did not agree to be vaccinated for 
different reasons.

The overall seropositivity rate of rubella was 93% (Table 
3). The mean age of rubella IgG values   was calculated as 
38.28±7.38 years and 34.59±8.23   years for positive ones. 
Only two of the seven were under 35 (28.33) and the other 
five were over 35 (38.40.42.43.51). The two did not agree 
to be vaccinated; Since five staff have MMR vaccine, we 
have received two doses of MMR vaccine at one month 
intervals. Of the seven negative people, one was a doctor, 
one was a civil servant and the other five were nurses. 

Mumps IgG positivity rate was lowest with 79% (Table 3). 
The average age of IgG negative staff was 32.47±7.24 years, 
and positive ones were 35.56±8.4 years. Five of 21 staff 
with mumps negative IgG had already been vaccinated 
because the measles or rubella IgG test was also negative; 
The remaining 16 staff were offered two doses of MMR 
vaccine with one month intervals. However, the vaccine 
rate was low in this group, only 14 of 21 people agreed to 
be vaccinated. The reason for not being accepted was the 

probable of test insecurity; Five out of seven staff who did 
not get vaccinated had previously stated that they had the 
disease (Table 2). In our study, although male staff were 
few (19 in total), six of the seronegative mumps were male.

Chickenpox seropositivity rate was highest (96%). Four 
staff, aged 23, 34, 37, 42, were negative, and only one 
previously stated that they had chickenpox infection; his 
chickenpox IgG result was borderline. Four staff were 
offered two doses of chickenpox vaccine at one-month 
intervals; three agreed to be vaccinated. Thus, the number 
of seropositive staff rose to 99 (Table 4).

A total of 24 persons were vaccinated after the examination 
as MMR and varicella (Table 5); The seropositivity rates 
in all four groups after our vaccination were over 90% 
(Table 4). In our study, approximately one third of the 
staff did not know the history of measles (30%) or rubella 
(41%); in chickenpox (20%) and mumps (13%), this rate 
was lower (Table 2).

Table 2. The numbers and rates of MMR and chickenpox infection history or vaccination history before screening; and vaccination rates 
after screening

Disease
Infection history before screening (n, %) Vaccination history before 

screening (n, %)
Vaccination status after 

screening (n, %)
Yes No Not know Yes No Yes No

Measles (-) 1 (9%) 5 (45,5%) 5 (45,5%) 1 (9%) 10 (91%) 8 (73%) 3 (27%)
Measles (t) 40 (40%) 30 (30%) 30 (30%) 10 (10%) 90 (90%) 17 (17%) 83 (83%)
Rubella (-) 0 4 (57%) 3 (43%) 0 7 (100%) 5 (71%) 2 (29%)
Rubella (t) 26 (26%) 33 (33%) 41 (41%) 10 (10%) 90 (90%) 14 (14%) 86 (86%)
Mumps (-) 9 (43%) 7 (33%) 5 (24%) 1 (5%) 20 (95%) 14 (67%) 7 (33%)
Mumps (t) 65 (65%) 22 (22%) 13 (13%) 10 (10%) 90 (90%) 24 (24%) 76 (76%)
Chickenpox (-) 2 (50%) 2 (50%) 0 0 4 (100%) 3 (75%) 1 (25%)
Chickenpox (t) 65 (65%) 15 (15%) 20 (20%) 2 (2%) 98 (98%) 5 (5%) 95 (95%)
Total (-) 2 (6%) 32 (94%) 24 (71%) 10 (29%)
Total (t) 12 (12%) 88 (88%) 34 (34%) 66 (66%)
 (-): IgG negative and borderline ones
 (t): IgG negative, borderline and positive ones; the numbers were different due to the fact that some people had common vaccination rates (For example, there were 10 staff 
members who had the measles vaccine before the screening; but one staff member was re-vaccinated, so the number after our vaccination was calculated as 17, not 18)

Table 3. Number and rates of positive IgG results by age groups

Age 
range

Number of 
staff (n)

Measles IgG+ number/
percentage

(n)/(%)

Rubella IgG+ number/
percentage

(n)/(%)

Mumps IgG+ number/
percentage

(n)/(%)

Chickenpox IgG+ 
number/percentage

(n)/(%)
20-29 33 27 (82%) 32 (97%) 23 (70%) 32 (97%)
30-39 38 36 (95%) 36 (95%) 33 (87%) 36 (95%)
40-49 25 22 (88%) 22 (88%) 19 (76%) 24 (96%)
50-59 4 4 (100%) 3 (75%) 4 (100%) 4 (100%)
Total 100 89 (89%) 93 (93%) 79 (79%) 96 (96%)
IgG: Immunglobulin G

Table 4. IgG positive personnel numbers-ratios, before and after 
vaccination
Disease Seropositivity before 

vaccination n (%)
Seropositivity after 
vaccination n (%)

Measles 89 (89%) 97 (97%)
Rubella 93 (93%) 98 (98%)
Mumps 79 (79%) 91 (91%)
Varicella 96 (96%) 99 (99%)
IgG: Immunglobulin G, Note: Vaccinated ones were considered IgG positive
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DISCUSSION
Our Ministry of Health stated that, medical faculties, 
nurses and midwifery faculties, dentistry faculties, 
students of medical schools, all HCWs, including health 
institution cleaners, staff working in emergency service, 
emergency health vehicles, and National Medical Rescue 
Team staff, should receive MMR, chickenpox, Td, 
influenza, hepatitis A and B vaccines (6). Vaccination 
against these diseases prevents possible epidemics in 
health institutions; it prevents a great economic loss in 
terms of treatment costs (4). In our country, the adult 
vaccination rate (below 2%) is generally very low (7). 
However, in order to minimize the probability of an 
outbreak, the immunity rate should be above 95% (8). In 
our study, only the rate of seropositivity of chickenpox 
was found to be above 95% in all age groups (Table 3).

According to the results of surveillance studies in our 
country; 8042 of measles cases were detected in the 
outbreak in 2013, and 1.4% of them (96 cases) were 
reported to be HCWs (9). Epidemics can be seen not 
only in the unvaccinated population, but also in the 
population with reduced vaccine protection (reduced 
IgG) (10). In our country, some conditions are required 
for the healthcare professionals to be considered immune 
to measles. The first is that the history of measles is 
documented by a physician. Others are the presence of 
measles IgG positivity approved by a laboratory, born 
before 1957 or an official document indicating that two 
doses of measles were vaccinated (11). Turkey has been 
started measles vaccine after the 1970; while two doses 
were made between 1970-1987 and one dose between 
1987-1998, they were increased to two doses again after 
1998 (12,13). The fact that the lowest seropositivity rate 

was in the staff born between 1987-1998 in our study 
made us think that it may be due to insufficient vaccine 
dose. More research is needed on this subject. In the 
study conducted by Aypak et al. (14) as in our results, 
the lowest seropositivity rate (79.2%) was observed in 
the young group under 25 years of age, and the overall 
rate was found similar to our study with 90.8%. However, 
in the study of Özgüler et al. (15) the rate of measles 
seropositive staff is quite high with 99.1%.

Between 2006 and 2018, the number of confirmed 
rubella cases in our country was 1236, but an average 
of 95 cases per year are observed (9). In our study, the 
overall seropositivity rate of rubella was 93% (93 HCWs), 
and unlike measles, the lowest rate was in the 50-59 age 
group. It was noteworthy that the higher the age between 
the groups, the lower the positivity rate (Table 3). In some 
studies conducted in our country, this situation was found 
to be opposite and a partial increase in seropositivity was 
observed as the age progressed (14,16).

In our country, mumps vaccine has been included in the 
routine vaccination program since 2006 as a childhood 
vaccine (13). In our study, mumps IgG positivity rate 
was the lowest with 79%. In studies conducted in our 
country, seropositivity rates vary between 82.5-99.7% 
(14,16-19). According to these results, our rate is very 
low. The mumps IgG result was borderline in nine case, 
negative in 12; the most borderline was seen in mumps 
IgG. In addition, six of the nine staff previously declared 
that they had mumps infection. The history given in rash 
diseases such as measles and rubella could not be reliable; 
however, the history of the disease was more reliable 
because the symptoms of chickenpox and mumps were 
more specific (20). This made us think that even if it is 
naturally immune, there may be a decrease in mumps IgG 
titer over the years. However, more studies are needed on 
this subject.

In a study reported from a center with employees from 
different countries, chicken pox IgG positivity rate is 
quite low with 81.9%. The lowest rates; according to 
age was seen above 40 years (74.1%) and according to 
countries was seen at India (76.5%) (21). Studies in our 
country, it has been reported that the rate of seropositivity 
is between 98-99.7% (14,16-18). In our study, we found 
that the rate of chickenpox seropositivity was close to the 
general literature rates (96%).

Vaccines planned according to occupational hazards 
differ from country to country and even from center to 
center (22). Therefore, different results of seroprevalence 
studies are a concomitant. For example, in a study 
conducted in Italy, chicken pox IgG positivity rate 
was found as 97.9%; in another study conducted in 
Italy, 85.7% was detected (23,24). In a survey study on 

Table 5. Analysis of 34 people who were IgG negative or borderline 
for at least one disease
Feature
Gender n (%)

Male 7 (21%)
Female 27 (79%)

The average age 33.67±7.35 years
The average of professional year 9.32±7.82 years
Number of staff who accepted vaccination 
n (%) 24 (71%)

IgG negativity (accepted vaccination) Vaccinations made (n)
 Measles MMR (4)
 Rubella MMR (3)
 Mumps MMR (10)
 Varicella C (2)
 Mumps+rubella MMR (1)
 Mumps+measles MMR (2)
 Measles+rubella MMR (1)
 Mumps+measles+ chickenpox MMR +C (1)
 Total 24
IgG: Immunglobulin G, MMR: Measles, mumps, rubella, C: Chickenpox
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occupational risks to health high school students; 94.5% 
of students knew that hepatitis B vaccine should be given 
to HCWs, while 72.7% knew that MMR vaccine should 
be given (25). This study made us think that one of the 
reasons for the low seropositivity rates may be the lack 
of information. Therefore, training about vaccines should 
be given to students and staff frequently. 

The other subject; although the rate of not remembering 
the history of the disease is high in our group, the 
rate of vaccination is low. However, people who are 
recommended vaccines after the examination have a 
high rate of vaccination. Therefore, it is thought that 
the lack of information rather than distrust, neglect and 
seropositivity may be the reason for not being vaccinated. 
In a multicenter study conducted with HCWs in our 
country, it was reported that only a small group (15.5%) 
was vaccinated for MMR. In our study, our pre-screening 
vaccination rate is similar to 12%; however, this rate 
increased to 34% after screening (26). Although the use 
of live viral vaccines such as MMR mimics the natural 
infection that provides life-long protection; Studies have 
shown that immunity is reduced even in fully vaccinated 
individuals, especially in measles and mumps (27). In 
our results, the lowest rates belong to measles (89%) and 
mumps (79%).

Our study showed that our healthcare staff were at risk, 
especially in terms of mumps, and 29% (6/21) of the 
personnel who were seronegative for mumps were male. 
In addition, our seropositivity rate for measles was lower 
compared to the country average. It was noteworthy that 
most of the HCWs who were seronegative for measles, 
rubella, mumps and chickenpox did not have the vaccine 
before the examination, despite all the recommendations, 
but when the result was negative after the examination, 
most of them (71%) had the vaccine we recommended. 
Some of the people who did not have the vaccine were 
pregnant and some were people with chronic diseases. 
Others were sure that they had an illness, but did not 
have it because of a lack of confidence due to the negative 
test. Our high seropositivity rate for chickenpox and 
rubella were similar to those detected in other studies in 
Turkey. However, low seropositivity rates against mumps 
and measles were not consistent with these studies.

CONCLUSION
In a country with such a high rate of migration as 
Turkey, it should be noted that especially who work 
in high-risk places as a hospital must be vaccinated. 
Even before meeting the patient, vaccination should 
be recommended on the first day of starting work or 
in health-related schools, if they do not agree to have 
it, measles, rubella, mumps and chickenpox IgG tests 

should be requested. Our study can be an evidence 
for compliance with the vaccine recommendations of 
the Ministry of Health. In addition, the vaccination 
of the HCW is important in terms of not only being 
an example for the people who are against the vaccine, 
but also in terms of not interrupting the health service.  
Some studies suggest that HCWs should be vaccinated 
without screening because it is not cost-effective (18). 
Despite this, it has been observed that staff vaccination 
rates are low in many centers (26). Since our vaccination 
rate was low, we decided to screen our staff with the 
decision of the Infection Committee Control, and we saw 
a significant increase in the rate of vaccination afterwards. 
For this reason, we think that HCWs should be screened 
in order to increase vaccination rates and healthcare 
workers who are seronegative should be encouraged to 
vaccinate.
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