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Purpose: Immunization is one of the main components of preventive medicine measures. Influenza, pneumococcal, tetanus, and 
shingles vaccines are recommended for older adults routinely. This study aimed to show the knowledge and attitudes of the physicians 
to older adults’ vaccination schemes.
Patients and Methods: An electronic self-reported questionnaire was sent to physicians between March and July 2021 in Turkey. 
Sociodemographic characteristics, professional experience, area of expertise, and practice setting of the participants were recorded. As 
multiple-choice questions; the routinely recommended vaccines, and vaccines suggested in their daily practice before and after the 
COVID-19 pandemic were enquired.
Results: A total of 435 participants were included in the study. 43.9% of the patients were primary family physicians, and 36.8% were 
internists. 63.4% of the participants had reported reviewing the National Vaccination Scheme. 94.5% of the medical doctors indicated 
that they had recommended any vaccination to their patients. 20.9% of the practitioners could select four or five of the routinely 
recommended vaccines. Reviewing the National Adult Vaccination Scheme and being an internist were positively related to predicting 
the recommended vaccines. The recommendation rates of influenza and pneumococcal conjugate (PCV13) were seen at 88% and 78%, 
respectively. Except for PCV13, recommendation rates of other routine vaccines were decreased after the pandemic.
Conclusion: Awareness of routine vaccination schedules should be improved among health-care professionals, and reminders for 
immunization should be provided periodically in each health-care setting.
Keywords: older adults, attitudes to vaccination, vaccine hesitancy, influenza, herpes zoster, preventive care

Introduction
The older population is increasing rapidly due to increasing life expectancy and decreasing birth rates worldwide. By 
2050, it is predicted that the number of older adults in the world will increase by three times to 2 billion and will exceed 
20% of the population.1 Because chronic diseases are common in older patients, it is expected that countries’ health 
expenditures will greatly increase in the future.2 With the aging population, the importance of preventive health-care 
services for older adults has become more evident in recent years.

Physiological changes are seen in both innate and acquired immune systems with aging which is called immunosenescence. 
A decrease in bone marrow hematopoietic stem cell tissue and hematopoietic stem cell proliferation occurs.3 The decrease in all 
these humoral and cellular immune system functions and the formation of a relative immune deficiency have increased 
susceptibility to infectious pathogens and weak vaccine responses in older adults.4 Frailty results in more immune dysregulation 
than age-related changes and causes vulnerability to infectious diseases.5 After 65, the risk of death from influenza and 
pneumococcal disease increases markedly. Respiratory failure due to influenza is 10–30 times more common in the elderly 
than in the young.6,7 It has been shown that the annual cost of vaccine-preventable diseases in the USA is 9–26 million dollars, 
and 80% of this amount is used in the treatment of unvaccinated people.8 The annual cost for individuals aged 65 and over for 
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four vaccine-preventable diseases (pneumonia, pertussis, shingles, and influenza) was at least $15 million.9 Although some 
countries have started to develop elderly vaccination policies, adult vaccination rates are still low in many countries, including 
developed countries.10 The effectiveness and necessity of preventive health-care measures and notable vaccination were also 
underlined during the COVID-19 pandemic.11,12

The Centers for Disease Control and Prevention recommends inactivated or recombinant influenza, Pneumococcal 
polysaccharide (PPSV23), Pneumococcal conjugate (PCV13) (if previously not administered), Tetanus, diphtheria, 
pertussis (Tdap or Td), and recombinant herpes zoster (RZV) vaccines in older adults.13 Only 69% of older adults 
have covered the suggested pneumococcal vaccines in 2017 in the United States.14 Many factors are thought to influence 
the vaccination decision of the patients, including sociocultural determinants, awareness, reaching correct information, 
and misperceptions. Physicians’ negative attitudes, inadequate knowledge of vaccination, or the neglect of preventive 
health-care measures may aggravate patients’ vaccine hesitancy.15 Therefore, the study aimed to show the awareness of 
older adults’ vaccination schedules among specialists and the rate of recommendation of the defined vaccines to the 
patients in daily practice.

Methods
Study Population and the Questionnaire
An electronic survey link was delivered to the medical doctors via email, social media, and text message. The survey was 
created with Google Forms, and participants were obligated to select one or multiple choices for each question to 
complete and send the form. The list of potential participants was reached by the hospital medical doctor groups, local 
primary care physician federations, and local medical societies. The responders could forward the invitation to their 
colleagues. Medical doctors who are willing to fulfill the questionnaire completed the form online. Informed consent was 
obtained from the participants. The study was conducted between March and July 2021 in Turkey.

The participants were classified according to their organizations, such as primary, secondary, or tertiary health-care 
services. Sociodemographic characteristics including sex, age, professional experience, area of expertise, and whether 
being a resident or specialist were recorded. A questionnaire containing eleven questions except for descriptive 
information about the participants was constructed via Google Forms. When designing the form, the Centers for 
Disease Control (CDC) Recommended Adult Immunization Schedule13 and National Adult Vaccination Scheme16 

were accepted for the routine vaccination recommendations in older adults. The recommended vaccinations for the 
elderly in both guidelines were five vaccines, including inactivated or recombinant influenza, PPSV23, PCV13, Tdap or 
Td, and RZV vaccines. All the vaccines except for RZV are available in Turkey.

In the survey, the routinely recommended vaccines in the guideline, and vaccines suggested in their daily practice 
before and after the COVID-19 pandemic were enquired. Additionally, it was questioned who should advise the vaccines 
(pharmacists, primary care physicians, internists, pulmonologists, or Infectious diseases doctors), whether the physician 
had examined patients’ vaccination history, prescribed any vaccines, and informed patients about the COVID-19 vaccine. 
The questionnaire form was included as a Supplementary Questionnaire.

Compliance with Ethical Standards
All procedures performed in the study were in accordance with the ethical standards of the national research committee 
and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards. Ethical approval for 
this study was obtained from Cukurova University local ethics committee. Informed consent was obtained from all 
participants.

Study Size
Estimating 153,100 medical doctors serving in the country, it was decided to include at least 384 participants in the study 
to make a generalization, at the level of 5% acceptable error and 95% confidence.
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Statistical Analysis
Descriptive statistics are shown as the number of cases and percentage (%) for nominal variables. Continuous variables 
with normal distribution were compared with the independent-samples t-test, and the Mann–Whitney U-test was used in 
the case of non-normal distribution. Logistic regression and multinominal logistic regression analysis were performed to 
show the association between predicting at least 4 of 5 routinely recommended vaccines and the variables including age, 
sex, practice setting, specialty, and experience. The effect of the pandemic on the vaccination suggestion was defined 
with McNemar’s test. The data analysis was carried out in SPSS for Windows 25 package program (SPSS Inc., Chicago, 
IL, USA). p < 0.05 was considered statistically significant.

Results
A total of 435 participants were included in the study. 43.9% (191) of the patients were primary family physicians, and 
36.8% (160) were internists. 63.4% of the participants had reported reviewing the National Vaccination Scheme. 94.5% 
(411) of the medical doctors indicated that they had recommended vaccination to their patients. 87.8% of the doctors 
recommended COVID-19 vaccination to their patients. 33.8% of the participants had not questioned the vaccination 
history of the patients. Doctors who work in a secondary or tertiary healthcare service had not reviewed the “National 
Adult Vaccination Scheme”, were younger, had less experience, and had not questioned vaccination history. According to 
the assessment of vaccination history, participant characteristics are summarized in Table 1.

When the routine vaccination scheme was asked to the participants, 17.5% (76), 6.0% (26), 9.0% (39), 9.2% (38), and 
28.0% (122) of them incorrectly selected Haemophilus influenzae type b (Hib), Varicella, Measles, mumps, rubella 
(MMR), Hepatitis A (HepA) and Hepatitis B (HepB), respectively. Figure 1 shows the percentages of the incorrectly 
predicted as recommended vaccines.

Table 1 Characteristics of the Physicians According to the Assessment of Vaccination History

Have You Ever Questioned the 
Vaccination History of Your Patients?

No (%) (n:147) Yes (%) (n:288) p

Sex (women) (%) Women 34.1 (86) 65.9 (166) 0.86

Men 33.3 (61) 66.7 (122)

Practice Setting (Public Service) Primary Care 16.2 (25) 83.8 (129) <0.01

Secondary Care 41.8 (23) 58.2 (32)

Tertiary Care 44.0 (95) 56.0 (121)

Specialty Internal Medicine 36.3 (58) 63.7 (102) <0.01

Family Medicine 19.9 (38) 80.1 (153)

Others 60.7 (51) 39.3 (33)

Research assistant (resident) 32.9 (52) 67.1 (106) 0.76

Review the “National Adult Vaccination Scheme” before 20.3 (56) 79.7 (220) <0.01

Prescribing a vaccination Prescribed 51.2 (111) 48.8 (106) <0.01

Not prescribed 16.5 (36) 83.5 (182)

Age* 36(24–56) 37(24–67) <0.01

Medical experience (years)* 12(1–34) 13(0–42) <0.01

Notes: *Non-distributed data was shown as median (minimum-maximum). Bold values indicates statistical significance (p < 0.05).
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20.9% (91) of the practitioners correctly selected four or five of the routinely recommended vaccines. Logistic and 
multinomial regression analysis results show that reviewing the National Adult Vaccination Scheme and being an 
internist were related to predicting four or five of the recommended vaccines (Table 2).

The recommendation rate of influenza and PCV 13 was seen at 88% and 78%, respectively. PPSV23, RZV and Tdap 
or Td were lower. Additionally, except for PCV13, recommendation rates of other routine vaccines were decreased after 
the pandemic. The change in the recommendation rates is shown in Table 3.

Figure 1 Incorrectly Predicted as Routinely Recommended Vaccines.

Table 2 Predicting Four or Five of the Suggested Vaccinations in Older Adults

Variable Choosing the Vaccines Correctly

Beta p-value OR (CI)

Age 0.035 0.65 1.036 (0.889–1.207)

Sex −0.234 0.37 0.791 (0.472–1.326)

Specialty Family medicine 0.507 0.18 1.660 (0.780–3.533)

Internal medicine 1.094 <0.01 2.986 (1.419–6.282)

Others Ref. Ref. Ref.

Reviewing the “National Adult Vaccination Scheme” before 1.082 <0.01 2.950 (1.620–5.373)

Practice Setting Primary Care Ref. Ref. Ref.

Secondary Care −0.252 0.69 0.777 (0.217–2.788)

Tertiary Care −0.870 0.13 0.419 (0.134–1.309)

Medical Experience −0.043 0.56 0.958 (0.826–1.110)

Notes: Bold values indicates statistical significance (p < 0.05).
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Discussion
The study, which aims to assess the awareness and attitude of the physicians to older vaccination, showed that 95% of 
participants recommended vaccination to their patients, and 63% reviewed the vaccination recommendations. Almost one 
out of five physicians correctly selected routinely recommended vaccinations. Hib and HepB vaccines were commonly 
incorrectly presumed to be in the routine vaccination scheme. Recommendations rates were lower for PPSV23, RZV, 
Tdap, or Td. Moreover, attention given to vaccination was shifted to the COVID-19 vaccine during the pandemic except 
for PCV13.

Vaccine-preventable diseases are still related to unwanted severe diseases and mortality among vulnerable older 
adults. Although the efficacy of influenza vaccines is reduced in older people compared to adults, annual influenza 
vaccination is suggested by the World Health Organization (WHO) as an effective strategy for invasive disease 
prevention.17 A total of 24,663 invasive pneumococcal diseases were reported, and the rates were highest in older adults 
(18.7 per 100,000 population) in 2018. Among the cases, 73% were covered by serotypes included in the PPSV23, and 
29% were serotyped in the PCV13.18 In this context, because of the PCV13 inclusion in routine childhood vaccination 
programs, PCV13 serotype disease was reduced. The Advisory Committee on Immunization Practices (ACIP) recom-
mended discontinuing for routine use of PCV13 among adults ≥65.13 However, the decision should be given personally, 
especially to those who had not been administered a dose before.

Influenza and pneumococcal vaccines, especially PCV13 are generally better known and suggested to older patients 
than other vaccines. Reimbursement for annual inactivated influenza vaccine and PCV13 once is available for adults over 
65 years in Turkey. A survey study conducted with 620 general internal medicine and family physicians reported that 
98% of the participants always recommend influenza vaccines to older adults. Standing orders and electronic alerts were 
commonly used in the practice-based immunization.19 In addition, Internal medicine specialists were reported to be 
higher rates of assessing, recommending, and stocking for most vaccine types, notably susceptible adults under risk with 
comorbidities.20 Compatible with the literature, in the present study, influenza, and PCV13 were the most recommended 
vaccines, and primary physicians and internists suggest and review the vaccination history frequently. Vaccination review 
was most commonly made in primary care. A study conducted in Australia supporting our results reported that most 
hospital doctors agreed that competing priorities make a challenge to vaccinations.21

Nevertheless, coverage among adults for influenza vaccination during the 2017−18 season was 46.1%, and coverage 
for pneumococcal at least one dose of PPSV23 or PCV13 in older adults was 69.0% in the United States.22 Vaccination 
coverage remains below goal. Vaccine hesitancy is the major limitation to reaching the vaccination goals. The reasons for 
vaccine hesitancy are generally multifactorial including age, gender, education level, economic status, patients’ health 
conditions, awareness of preventive measures, adequate and accurate information, and accessibility to health services.23 

Among the factors, it is reported that the strongest predictor for pneumococcal vaccine uptake was being offered by 
a health-care professional.24

Table 3 Recommendation of Vaccinations Before and After the Pandemic

Before COVID-19 Pandemic After COVID-19 Pandemic p

n(%) n(%)

Influenza 383 (88.0) 354 (81.4) <0.001

PCV13 341 (78.4) 328 (75.4) 0.131

PPSV23 210 (48.3) 189 (43.4) 0.016

RZV 39 (9.0) 15 (3.4) <0.001

Tdap or Td 102 (23.4) 57 (13.1) <0.001

Note: Bold values indicates statistical significance (p < 0.05). 
Abbreviations: PCV13, Conjugated Pneumococcal; PPSV23, Pneumococcal polysaccharide; RZV, Zoster recombi-
nant; Tdap or Td, Tetanus, diphtheria, pertussis.
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Herpes zoster (HZ) causes mainly undesirable complications chronic neuropathic pain of postherpetic neuralgia. 
Incidence of HZ is reported to be 5.23 to 10.9/1000 person-years in ≥50 years of age.25 Two doses of RZV provide 
effective prevention regardless of a prior episode of shingles and are also safe in immunocompromised persons. RZV 
vaccine coverage remains suboptimal in the United States (34.5% among those aged ≥60).22 Lower rates of RZV 
vaccination may be explained by the unavailability of the vaccine in the country, lack of information about the vaccine, 
less priority given by health-care providers, exclusion of vaccine from reimbursement, and concerns about the vaccine.26 

Accordingly, RZV was the lowest recommended in the present study.
Td or Tdap decennial booster is suggested for previously vaccinated adults. Tdap coverage was reported at 31.2% in 

adults aged ≥19 years.22 In this study, Tdap or Td is the less recommended vaccine following RZV, and it has been 
shown in a previous study that the vaccination rate is low among health-care workers.27 Tdap recommendations to 
pregnant women were also reported as %61 among gynecologists, and 15% of the participants did not know the vaccine 
was on the routine immunization schedule.28 The booster doses are frequently not considered in older adults except for 
wound management.

The present study highlights the low rates of immunization recommendations from physicians and even lower rates 
after the pandemic. Vaccination, an important public health policy, was observed to be given lower priority in our clinical 
routine. Multiple approaches were shown to be effective to achieve high vaccination coverage rates.29 To help address 
gaps in the success of health measures and improve performance on preventive services, on-The-job training activities for 
health-care providers, reminder software programs for the evaluation of older patients in primary care, promotion of 
communication, and removal of fears and concerns about vaccines,30 co-administration of suitable vaccines (eg, PPV23 
and influenza)31 may be effective strategies. Additionally, admission to the outpatient setting or hospitalization could also 
be assumed as an opportunity to offer the indicated vaccines and inform about the immunization options for the patients 
who have obstacles to access healthcare. Doctor–patient relationship should be constructed with trust, and empathy to 
convince the patient to the therapy.32 Since health-care professionals’ attitude was shown to be more convincing on 
vaccination, greater implementation of the routine vaccination recommendations by all health-care providers across the 
clinical specialties could improve adult vaccination rates. Preventive medicine practices should be included more 
frequently in medical school and post-graduation education curricula.

The study has many strengths, including reaching physicians in different specialties, practice settings, and regions of 
the country, and reviewing all the vaccination schemes for older adults. To the best of our knowledge, this is the first 
study evaluating physicians’ attitudes and knowledge on older adults’ vaccination schemes. On the other hand, it has 
some limitations. Many physicians were included in different practice settings and specialties, and comparisons were 
performed in these groups. However, we cannot define physicians’ awareness from different country regions. 
Additionally, the representativeness of survey respondents could not be assessed, and the results presented may not be 
generalized. The accuracy of the answers cannot be controlled in survey studies since participants are free to express their 
responses. Moreover, because of limited studies focusing on vaccination coverage rates in Turkey, we could not compare 
the rates between different countries.

Conclusion
Awareness of routine vaccination schedules should be improved among health-care professionals, and reminders for 
immunization should be provided periodically in each health-care setting. New strategies should be implemented to 
enhance physicians’ attitudes to vaccination coverage in older adults.
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