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ABSTRACT

Aim: Pertussis is a disease that is transmitted by droplets and has a long contagious period. It can cause severe illness presentation and hospital-
acquired outbreaks, especially in preterm babies and infants whose vaccinations have not been completed. For this reason, it is recommended that
the mother should be vaccinated with Tdap (tetanus, adult-type diphtheria and acellular pertussis vaccine) during pregnancy and people who will
come into contact with the baby should be vaccinated. This practice is called the cocoon strategy and healthcare workers are also included in the
cocoon strategy. The aim of this study is to determine whooping cough awareness and Tdap vaccination status of healthcare workers working in the
neonatal intensive care unit (NICU) within the scope of the cocoon strategy.

Materials and Methods: Our research was designed as a cross-sectional and descriptive face-to-face survey study. Health workers working in
Samsun Training and Research Hospital NICU were invited to the research. The questionnaire consisted of four parts, including 21 questions, in
order to learn the demographic data of the participants, the level of knowledge about pertussis disease, the level of knowledge about the pertussis
vaccine and their vaccination status.

Results: Of the 89 participants whose mean age was 38.7+7.3 years, 76% (n=68) were nurses/midwives and doctors. The level of knowledge about
pertussis and its vaccines was significantly higher in doctors than in other groups (p<0.001, p<0.003). There was no one vaccinated with Tdap among
the participants. A high Pertussis vaccine knowledge score was found to be associated with a positive intention to be vaccinated (p=0.02). When
evaluated according to occupations, the intention to be vaccinated was higher among doctors than other groups (p=0.007).

Conclusion: As a result, although the Ministry of Health recommends that health workers working in the NICU be vaccinated with Tdap, it is
thought that there are problems in practice. There is a need for all physicians who recommend vaccines to healthcare professionals to raise their
awareness of whooping cough disease and put the cocoon strategy into practice. Interventions are needed to increase the level of knowledge of
allied health personnel about whooping cough disease and pertussis vaccines.

Keywords: Pertussis vaccine, healthcare workers, neonatal, intensive care

0z
Amac: Bogmaca hastaligi, damlacik yoluyla bulasan, bulastiricilik siiresi uzun bir hastaliktir. Ozellikle preterm doganlarda ve agilari tamamlanmamis
slit cocuklarinda agir hastalik tablolarina, hastane kaynakli salginlara sebep olabilir. Bu nedenle, gebelikte annenin ve bebege temas edecek kisilerin
Tdap (tetanos, eriskin tip difteri ve aselliiler bogmaca asisi) ile asilanmasi 6nerilmektedir. Bu uygulama koza stratejisi olarak adlandirilir ve saglik

calisanlari da koza stratejisi kapsaminda yer almaktadir. Bu calismanin amaci, koza stratejisi kapsaminda yenidogan yogun bakim tinitesinde (YYBU)
gorev yapan saglik calisanlarinin bogmaca farkindaliklarini ve Tdap asi olma durumlarini belirlemektir.

Gereg ve Yontem: Arastirmamiz, kesitsel ve tanimlayici tipte yiiz yiize anket calismasi seklinde tasarlandi. Samsun Egitim ve Arastirma Hastanesi
YYBU'de gorev yapan saglik calisanlari arastirmaya davet edildi. Anket, katimcilarin demografik verileri, bogmaca hastaligi hakkindaki bilgi
diizeyleri, bogmaca asisi hakkindaki bilgi diizeyleri (BABD) ve asilanma durumlarini 6grenmek amaciyla 21 sorudan olusmaktadir.
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Bulgular: Yas ortalamalari 38,7+7,3 yil olan 89 katilimcinin %76'si (n=68) hemsire/ebe ve doktorlardan olusmaktaydi. Bogmaca hastahgi ve asilari
hakkindaki bilgi diizeyi doktorlarda diger gruplara gore anlamli derecede ylksekti (sirasiyla p<0,001, p<0,003). Katiimcilar arasinda Tdap ile asil
kimse yoktu. BABD puanin yiiksek olmasi, Tdap asisi olma niyetinin olumlu olmasi ile iliskili bulundu (p=0,02). Mesleklere gére degerlendirildiginde
ise doktorlar arasinda, diger gruplara gore Tdap asisi olma niyeti daha ytksekti (p=0,007).

Sonug: Saglik Bakanlig YYBU'de gérev yapan saglik calisanlarinin Tdap ile asilanmasini 6nermesine ragmen, uygulamada sorunlarin oldugu
diistintilmektedir. Saghk calisanlarina asi 6nerisi veren tiim hekimlerin bogmaca hastaligi hakkindaki farkindaliklarinin arttirilip, koza stratejisini
uygulamaya gecirmelerine ihtiyac vardir. Yardimer saghk personellerinin de bogmaca hastaligi ve asilari hakkindaki bilgi diizeylerini arttiracak

midahaleler gerekmektedir.

Anahtar Kelimeler: Bogmaca asisi, saglik calisani, yenidogan, yogun bakim (initesi

INTRODUCTION

Pertussis is a highly contagious respiratory disease caused
by Bordetella pertussis. It is more severe in infants younger
than six months, preterm infants and unvaccinated infants'.
In infancy, the need for mechanical ventilation due to
pneumonia, pulmonary hypertension, leukocytosis requiring
complete exchange transfusion, seizures, and death have been
reported® For this reason, in order to prevent pertussis cases
under the age of one year, it is primarily necessary for mothers
to be vaccinated with Tdap (tetanus, adult-type diphtheria and
acellular pertussis vaccine) between the 27" and 36" weeks
of the pregnancy and in addition, people who will have close
contact with the baby are recommended to be vaccinated with
Tdap.

The Centers for Disease Control and Prevention (CDC)
has called this practice a cocoon strategy since 2005 and
recommends vaccination of those with close contacts with
the baby®. Similarly, it is recommended that people and
healthcare workers who come into contact with unvaccinated
infants younger than six months should be vaccinated against
influenza“.

Pertussis may start as an upper respiratory tract infection and
its diagnosis may be missed in the early period. In untreated
cases, it can be contagious for three weeks. It has been
observed that pertussis causes hospital-acquired epidemics.
Healthcare workers are also included in the cocoon strategy
in order to prevent nosocomial pertussis. Nosocomial pertussis
outbreaks have been reported in different units such as the
surgical ward and neonatal intensive care unit (NICU)*”. In
the study of Calugar et al.8, a baby with pertussis was shown
to infect 17 healthcare workers and cost the hospital 74,000
dollars. CDC recommends a single dose of Tdap to healthcare
workers who have direct contact with patients, regardless of
previous Tetanus, adult-type diphtheria (Td) vaccine status.
Giving priority to health personnel who have contact with
infants younger than one year old emphasizes the application
of a vaccine that includes nurses, nurse assistants, radiology
technicians, medical and nursing students, secretariat workers
as well as physicians®.

Within the scope of vaccination of healthcare workers by the
Ministry of Health, Tdap vaccine is recommended especially
for healthcare personnel and cleaning personnel working in
NICU, delivery room, bone marrow transplantation units, 112
emergency health services and National Medical Rescue Team
personnel. In this way, it is aimed to protect the newborn
and immunocompromised patient group, whom pertussis can
progress with severe morbidity and mortality, with the cocoon
strategy. In addition, within the scope of the secondary gains
of vaccines, it will also be possible to prevent the loss of
workforce of qualified health personnel™.

The primary purpose of this study is to determine pertussis
awareness and Tdap vaccination status of healthcare workers
working in the NICU within the scope of the cocoon strategy.
Secondly, it is aimed to determine other recommended
vaccination conditions for healthcare professionals, to inform
personnel about the vaccines recommended by the Ministry of
Health, and to determine their intentions for Tdap vaccination.

MATERIALS AND METHODS

Selection of Patients

Our research was designed as a cross-sectional and descriptive
questionnaire study using face-to-face interview technique
and conducted at Samsun Training end Research Hospital NICU
between May and June, 2021. Ninety-one health workers,
consisting of nurses/midwives, medical secretaries, cleaning
staff, and pediatricians working in rotations working in the
unit, were invited to the research and 89 people agreed to be
interviewed.

The questionnaire consisted of four parts, including 21
questions, in order to learn about the demographic data of the
participants, their level of knowledge about pertussis disease
(LKPD), their level of knowledge about pertussis vaccine
and their vaccination status. Thirteen questions aiming to
measure the level of knowledge were prepared considering
the informative writings of the Ministry of Health and Child
Health Association about pertussis disease and vaccines to
cover all healthcare professionals. The questions prepared to
measure the level of knowledge were asked to be answered
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as Yes-No-I don't know. While scoring, correct answers were
evaluated as 3 points, answers of ‘I have no idea’ as 2 points,
and wrong answers as 1 point. The sum of the scores of the
eight questions about pertussis disease was named the LKPD,
and the sum of the scores of the answers to the five questions
about the pertussis vaccine was named the LKPV.

On pertussis, questions were asked about the contagion rate
and transmission route of the disease, the clinical picture it
caused, whether permanent immunity was acquired by having
the disease, and the regional outbreaks that occurred every
three years. For pertussis vaccines, it was asked whether the
vaccine was included in the vaccine calendar of the Ministry
of Health, whether there were different forms for adults,
whether the person having suffered from the disease needed
to be vaccinated, and whether it was on the list of vaccines
recommended to healthcare professionals. After the written
consent of the participants was obtained, the survey, which
lasted approximately 7 minutes, was administered face-to-
face by the researcher. The last question in the questionnaire
was about the participants’ intention to get vaccinated. Before
asking about the vaccination intention, the participants were
informed verbally and in writing about the Tdap vaccine
recommendation of the Ministry of Health. Immediately
after the briefing, the participants were asked if they were
considering getting the Tdap vaccine to determine their
vaccination intentions.

Ethics committee approval was obtained from Samsun
Training end Research Hospital for the study (protocol no:
GOKA/2021/10/3, date: 26.05.2021).

Statistical Analysis

Comparison of the results between the groups was analyzed
with the Statistical Package for the Social Sciences (version 23)
program. The chi-square test was used for categorical variables.
The distribution of independent variables in the groups was
examined with the Shapiro-Wilk test, and those with normal
distribution were compared with the t-test and those without
normal distribution were compared with the Mann-Whitney U
test. A p value of <0.05 was considered significant.

RESULTS

919% (n=81) of the participants were female and 9% (n=8) were
male, and their mean age was calculated as 38.7+7.3 years.
76% of those interviewed consisted of nurses/midwives and
doctors. The professional characteristics of the participants are
given in Table 1.

The LKPD and vaccines were significantly higher in physician
participants than in other groups (LKPD: p<0.001 - LKPV:
p<0.003). While 14 (16%) of the participants answered the

414

information questions about pertussis disease correctly, only
3 people answered the questions about vaccines correctly. The
questions aiming to measure the level of knowledge and the
rates of correct answers are shown in Table 2.

The health workers working in the unit were asked about their
vaccination status based on their own notification. None of
the participants were vaccinated with Tdap. Figure 1 shows
the rate of the team vaccinated with the highest rate of Td
(n=66.74%) and the other vaccinations.

When the participants were asked about the vaccines which
were mostly recommended because they were healthcare
professionals, 67% (n=60) stated that they did not receive any
advice.There were 21 people who received recommendations for
more than one vaccine. Vaccines recommended for healthcare
workers are shown in Figure 2. When it was evaluated from
whom they received the recommendation to be vaccinated,
20 of the 29 people getting recommendation stated that they
received this recommendation from the workplace doctor,
2 from the family doctor and 2 from the infectious diseases
specialist.

When asked about their Tdap vaccination intentions after
debriefing, more than half of the participants stated that they
were not considering getting the Tdap vaccine. There were

Table 1. Occupations of the participants and duration of their
working experience

Occupation n=89 (%)
- Physician 17 (19)

- Nurse/midwife 51 (57)

- Medical secretary 5(6)

- Cleaning staff 16 (18)
Occupational experience

- <5 years 7 (8)

- 5-15 years 35(39)

- 15 years < 47 (53)

Td vaccine S?C\QD 19 Hepatitis B Influenza Hepatitis A Chickenpox Chmkenpox
Figure 1. Vaccination status of the participants

COVID-19: Coronavirus disease-2019
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32 (36%) people stating that they would be vaccinated if the
vaccine was provided by the hospital, and 6 (7%) people stated
that they would be vaccinated by covering the cost of the
vaccine, even if it was by their own means. A high score of

Table 2. Questions asked to determine the level of knowledge

and participants' answers

Questions about pertussis Correct | No idea | Incorrect
disease n (%) n (%) n (%)
Pertussis is a common disease all

over the world. 59 (66) | 13(15) 17 (19)
*Pertussis can cause regional

epidemics every 3-4 years. 38 (43) | 26(29) | 25(28)
Pertussis is only seen in the

childhood age group. 52 (58) | 10(11) 27 (30)
Pertussis can cause lung

infections, brain hemorrhages, 68 (76) | 18(20) |3 (4)

and convulsions in infants.

Pertussis can cause death in

young infants. 78(87) | 8(9) 34

Pertussis is transmitted from
person to person through droplets
produced during coughing and
sneezing.

5(83) [10(11) |4 (4)

Pertussis is not a very contagious

disease. 65(73)

15(17) |9 (10)

*Individuals who have had
pertussis once develop a lifelong
permanent immunity.

33(37) [32(36) |24(27)

Questions about pertussis vaccines

Pertussis vaccines are very

effective. 61(68)

21(24) | 7(8)

*There are separate vaccines for

pertussis for children and adults. 2(25) | 37 (42)

In the Vaccination Calendar of the
Ministry of Health, there is a total
of 5 doses of pertussis vaccine, at
the 2™, 4% 6" and 18 months,
and then at the 48" month.

*Pertussis vaccine is also
included in the list of vaccines
recommended by the Ministry
of Health for healthcare
professionals.

57 (64) |27 (30) |5(6)

28(32) |26(29) |35(39)

* Even if pertussis disease is
passed, pertussis vaccine should
be taken.

36 (40) | 31(35) |22(25)

*It was correctly known by less than half of the participants.

LKPV was found to be associated with a positive intention to
be vaccinated (p=0.02) (Table 3). When evaluated according to
occupations, the intention to get Tdap vaccine was determined
as 71% among doctors, and this rate was statistically
significantly higher than in other groups (p=0.007) (Table 4).

DISCUSSION

In our research, it was aimed to determine the pertussis
awareness and Tdap vaccination status of healthcare
professionals working in the NICU. There were no healthcare
workers in the unit vaccinated with Tdap. It was known by
a small number of participants (n=28, 32%) that pertussis
vaccine was among the vaccines recommended by the Ministry
of Health to health workers. High level of knowledge about
vaccination was found to be significantly associated with
positive vaccination intention (p=0.02).

Tdap vaccination rates in healthcare workers vary according to
the vaccination strategies of countries. While countries such
as the United States of America (USA), England, and Germany
recommend all healthcare personnel to be vaccinated with
Tdap, it is recommended for healthcare professionals who
may have contact with a risky group in France, Austria and
Turkey®". Vaccination rates of healthcare workers in the USA
and France are included in national data record systems. In a
systematic review evaluating 28 studies, mostly of which are
from these two countries, it has been reported that vaccination
rates are still low, but vaccination among healthcare workers
has become widespread with interventions over the years. In
the USA, Tdap vaccination rates among healthcare workers

B Recommended vaccines

COVID-19 1 Hepatitis B Influenza  Hepatitis A Tdap  Chickenpox

Figure 2. Vaccines recommended to participants
COVID-19: Coronavirus disease-2019

Table 3. Vaccination intentions of the participants according to their level of knowledge

Vaccination intention (n=88) Yes (n=38) No (n=50) p&
Mean+SD Median (min-max) | Mean+SD Median (min-max)

LKPD 20.5+2.6 21 (15-24) 19.6+3.08 19 (12-24) 0.135

LKPV 1M.7+2.1 12 (7-15) 10.7+1.7 11 (6-15) 0.02

“Mann-Whitney U test.

min-max: Minimum-maximum, LKPD: Level of knowledge about pertussis disease, LKPV: Level of knowledge about pertussis vaccine, SD: Standard deviation
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increased from 6.1% to 45.1% between 2007 and 2015. In
France, the rate of being vaccinated with Tdap was reported
to be 63.9%'.

Table 4. Intention to be vaccinated according to occupations

Intention to be vaccinated "
(n=88) P
Occupations Yes (n=38) (%) | No (n=50)(%) | 0.007
Physician (n=17) 12 (71%) 5 (29%)
Nurse-midwife (n=51) 15 (29%) 36 (70%)
Medical secretary (n=>5) 1 (200%) 3 (600%)
Cleaning staff (n=16) 10 (62.5%) 6 (37.5%)

*Chi-square test.

Since there is no such registration system in our country, studies
on Tdap vaccination rates among healthcare professionals
gain importance. In a seroprevalence study involving nurses
and doctors working in a pediatric clinic, 39.6% of 169
participants were found to be seronegative against pertussis,
while only 1.8% (n=3) were vaccinated with Tdap™. In the
seroprevalence study conducted by Tanriover et al.™* on 1303
people, 35 participants were healthcare workers, and the rate
of seropositivity against pertussis was found to be 5.7% among
healthcare professionals. Data on the vaccination status of the
participants in this study were not shared. In our study, there
was no healthcare worker vaccinated with Tdap among the
participants.

Accurate perception of the benefits/risks of the vaccine
based on evidence is among the factors affecting vaccine
acceptance. The knowledge of healthcare professionals about
vaccines affects their own vaccination practices and vaccine
recommendations’. The vast majority of participants knew
correctly that pertussis could cause death in young children
and that the disease was transmitted by droplets. However,
more than half did not know that pertussis could cause
regional epidemics every 3-4 years, and that pertussis did
not leave permanent immunity for life. Only 28 (32%) people
knew that the Ministry of Health recommended Tdap to health
workers working in specific departments. In our study, the
increase in the level of knowledge about vaccines was found
to be statistically significantly associated with the intention to
be vaccinated (p=0.002).

Health workers are seen as the most reliable source for vaccines.
In a study with the participation of occupational physicians
in ltaly, the rate of Tdap vaccination recommendation was
found to be 52.7%'S. The awareness of family physicians in
our country in terms of the cocoon strategy was examined,
and 47.4% stated that they did not have sufficient knowledge
on this subject, and nearly 60% stated that they needed
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expert opinion for the application of the cocoon strategy'.
In our study, the participants stated that they received
their vaccination recommendations from the occupational
physician, family physician and infectious diseases specialist,
but only one person stated that Tdap vaccine was included in
these recommendations. Healthcare workers in our study were
mostly recommended for Coronavirus disease-2019, hepatitis
B and influenza vaccines, and similarly, they were found to
be vaccinated at a higher rate with these vaccines. Although
the recommendation rates for Td vaccine were low, it was
observed that the rate of getting vaccinated was high. It was
thought that this situation might be caused by the accidents
that required tetanus prophylaxis.

When the studies conducted in our country are evaluated, no
study has been encountered regarding Tdap vaccine applications
in departments where the cocoon strategy is very important in
terms of pertussis, such as the NICU. In this respect, our study
is the first study that will contribute to this field and raise
awareness. Evaluation of all healthcare professionals other
than physicians and nurses is another strength of the research.

Study Limitations

Participants were asked about their vaccination intentions, but
it was not investigated why they were not vaccinated. Once the
underlying reasons for vaccine preferences are learned, a more
effective policy can be created to increase vaccine acceptance.

Our research suggests that there is a need for further studies
evaluating the knowledge and attitudes of physicians,
especially occupational physicians, family physicians and
infectious diseases, about the cocoon strategy.

CONCLUSION

Although it is recommended by the Ministry of Health to
vaccinate healthcare workers working in the NICU with Tdap, it
is thought that there are problems in practice. There is a need
for all physicians, especially occupational physicians, family
physicians and infectious disease specialists, who recommend
vaccination to healthcare professionals, to increase their
awareness of pertussis and to put the cocoon strategy into
practice. Interventions are needed to increase the level of
knowledge of allied health personnel about pertussis disease,
its risks and pertussis vaccines.

Ethics

Ethics Committee Approval: Ethics committee approval was
obtained from Samsun Training end Research Hospital for the
study (protocol no: GOKA/2021/10/3, date: 26.05.2021).

Informed Consent: The written consent of the participants
was obtained.



Nam Kem Med J 2022;10(4):412-417

KARATEKIN et al. Healthcare Workers and Pertussis

Peer-review: Externally and internally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: S.K., S.C.C., RK., Concept: S.K.,
S.C.C., RK,, Design: S.K., S.C.C., Data Collection or Processing:
S.KK. RK., Analysis or Interpretation: S.K,, S.C.C., Literature
Search: S.K., S.C.C., R.K,, Writing: S.K,, S.C.C., R.K.

Conflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declared that this study
received no financial support.

REFERENCES

1.

Diseases, A.C.0.l., Red Book (2018). Report of the Committee on Infectious
Diseases, 31st Edition, ed. D.W. Kimberlin, M.T. Brady, and M.A. Jackson.
2018. 1153.

Stk G, Demirbuga A, Annayev A, Citak A. Yogun bakimda bogmaca tanisi ile
izlenen asisiz siit cocuklariin klinik 6zellikleri ve seyri etkileyen etmenler.
Turkish Archives of Pediatrics. 2020;55:54-9.

Pregnancy and Whooping Cough. Erisim tarihi: 20.09.2021. Erisim adresi:
https://www.cdc.gov/pertussis/pregnant/hcp/pregnant-patients.html

Grohskopf LA, Blanton LH, Ferdinands JM, Chung JR, Broder KR, Talbot
HK, et al. Prevention and Control of Seasonal Influenza with Vaccines:
Recommendations of the Advisory Committee on Immunization Practices -
United States, 2022-23 Influenza Season. MMWR Recomm Rep. 2022;71:1-
28.

Bryant KA, Humbaugh K, Brothers K, Wright J, Pascual FB, Moran J, et al.
Measures to control an outbreak of pertussis in a neonatal intermediate
care nursery after exposure to a healthcare worker. Infect Control Hosp
Epidemiol. 2006;27:541-5.

Pascual FB, McCall CL, McMurtray A, Payton T, Smith F, Bisgard KM.
Outbreak of pertussis among healthcare workers in a hospital surgical unit.
Infect Control Hosp Epidemiol. 2006;27:546-52.

Vranken P, Pogue M, Romalewski C, Ratard R. Outbreak of pertussis in
a neonatal intensive care unit--Louisiana, 2004. Am J Infect Control.
2006;34:550-4.

Calugar A, Ortega-Sanchez IR, Tiwari T, Oakes L, Jahre JA, Murphy TV.
Nosocomial pertussis: costs of an outbreak and benefits of vaccinating
health care workers. Clin Infect Dis. 2006;42:981-8.

Pertussis:  Summary of Vaccine Reccommendations. Erisim tarihi:
16.09.2021. Erisim adresi: https://www.cdc.gov/vaccines/vpd/pertussis/recs-
summary.html#note2

. T.C. Saghk Bakanligi, H.S.G.M. Saglk Calisanlarina Yonelik Uygulanmasi

Gerekli Asilar ve Uygulama Semalar. Erisim adresi: https://hsgm.saglik.gov.
tr/tr/saglik-calisanlari-asilama.htm|

. Maltezou HC, Poland GA. Vaccination policies for healthcare workers in

Europe. Vaccine. 2014;32:4876-80.

. Randi BA, Sejas ONE, Miyaji KT, Infante V, Lara AN, lbrahim KY, et al. A

systematic review of adult tetanus-diphtheria-acellular (Tdap) coverage
among healthcare workers. Vaccine. 2019;37:1030-7.

. Ozer S, Oguz VA. Pediatric hospital healthcare workers and pertussis; a

seroprevalence study. Turk J Pediatr. 2021;63:355-62.

. Tanriover MD, Soyler C, Ascioglu S, Cankurtaran M, Unal S. Low

seroprevalence of diphtheria, tetanus and pertussis in ambulatory adult
patients: the need for lifelong vaccination. Eur J Intern Med. 2014;25:528-
32.

. Argiit N, Yetim A, Gokcay G. Asi Kabuliini Etkileyen Faktorler. Cocuk Dergisi.

2016;16:16-24.

. RICCo M, Vezzosi L, Gualerzi G, Bragazzi NL, Balzarini F. Pertussisimmunization

in healthcare workers working in pediatric settings: Knowledge, Attitudes
and Practices (KAP) of Occupational Physicians. Preliminary results from a
web-based survey (2017). J Prev Med Hyg. 2020;61:E66-75.

. Celep G. The Awareness of Family Physicians About Cocooniing Strategy.

Pediatric Practice and Research. 2019;7:518-23.

417



