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OBJECTIVE: It is known that inpatient hospital costs are much higher than outpatient services. It was aimed to investigate the effect of 
pneumococcal vaccination on hospitalizations.

MATERIAL AND METHODS: The direct hospitalization costs, length of stay, and factors of the vaccinated and unvaccinated patients in 
the same hospital during the 12-month follow-up of the patients who received pneumococcal vaccine between November 15, 2018, 
and November 15, 2020, in 3 chest diseases and thoracic surgery training and research hospitals were analyzed by obtaining Hospital 
Information Management System records. Data were collected with Statistical Package for the Social Sciences version 23 program (IBM 
Corp.; Armonk, NY, USA) , and statistical evaluation was made.

RESULTS: The mean age of 800 hospitalized patients, of whom 400 were unvaccinated and 400 were vaccinated, was 68.48 ± 11.97. 
There was no significant difference in the mean age of vaccinated and unvaccinated patients (P > .05). Five hundred sixty-six patients 
(70.8%) were aged 65 and over. Two hundred eighty (51.2%) of men were vaccinated and 120 (47.2%) of women were vaccinated, and 
there was no significant difference (P > .05). The mean hospital stay of these patients was 11.01 days, and those in the vaccinated group 
had an average mean hospital stay of 9.11 days and those in the unvaccinated group had a mean hospital stay less than 12.91 days (P < 
.001). Total 1-year hospitalization costs were $501.653.53 and the cost per person was calculated as $627.07. The cost per capita for the 
vaccinated group was $550.52, which was lower than the average cost of the unvaccinated group ($703.62) (P < .05). When comparing 
the status of being vaccinated, comorbidity, mortality, mean length of stay, chronic obstructive pulmonary disease, and heart disease were 
found to be statistically significant (P < .05).

CONCLUSION: In our study, it was revealed that vaccination of patients hospitalized in chest disease hospitals with the pneumococcal 
vaccine reduced the average length of hospital stay by 41.7% and the cost of hospitalization by 27.8%.
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INTRODUCTION

Respiratory diseases are among the leading causes of death worldwide. World Health Organization estimates that by 
2030, 4 potentially fatal respiratory diseases [pneumonia, tuberculosis, lung cancer, and chronic obstructive pulmo-
nary disease (COPD)] will be responsible for approximately 1 in 5 deaths worldwide. Asthma causes a small number of 
deaths but is an important cause of disability. Therefore, respiratory diseases will likely continue to be a major burden on 
European societies and the world for the following decades. Both the prevention and treatment of lung diseases must be 
improved if their impact on the longevity and quality of life of individuals worldwide and the economic burden on society 
is to be reduced.1

Pneumococcal pneumonia constitutes a significant portion (20%-50%) of community-acquired pneumonia (CAP). About 
10%-30% of these are accompanied by bacteremia.2

Non-bacteremic pneumococcal pneumonia is responsible for approximately 30% of hospitalizations due to CAP.3 
According to the culture results obtained from studies conducted in different centers in our country, Streptococcus pneu-
moniae was the most common cause of CAP (20.9% across the country).4
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Morbidity and mortality due to CAP are higher in advanced 
age (65 years and over) compared to the young population, 
and it causes hospitalization more frequently (22%-42%).5 
In the elderly, the risk of pneumococcal pneumonia is high, 
hospitalization is higher, and the recovery period for CAP 
is longer.6 Given the course and associated morbidity and 
mortality of pneumococcal disease in older adults and those 
with specific comorbidities, prevention of the disease in these 
individuals is important.

Chronic obstructive pulmonary disease is a severe chronic 
lung disease characterized by progressive airway limitation, 
whose importance and frequency are increasing worldwide. 
Chronic obstructive pulmonary disease progresses with exac-
erbation episodes, and it has been reported that approxi-
mately 50% of exacerbations are of bacterial origin, and the 
most common cause is S. pneumoniae.7

It has been reported that 6% of the general health care budget 
in European Union countries is related to respiratory diseases, 
and 56% (€38.6 billion) of this cost is secondary to COPD.8

The total annual direct and indirect cost of CAP in an adult 
with a risk factor in the USA is 2.7 times higher than that of 
a patient without a risk factor.9 In a study conducted in our 
country in 2017, it was shown that the total mean cost in 
adults with a diagnosis of CAP over the age of 18 was 10.9 
times higher in hospitalized patients (€556.09 ± 1004.77 vs. 
€51.16 ± 40.92).10 The cost of those treated at the hospital was 
higher regarding laboratory, medication, and hospital fees.11

In addition to the burden that COPD, asthma, and elderly 
patients with these diseases bring to the health system, CAPs 
that may occur in these patients and therefore hospitaliza-
tions will also cause an additional cost. If the annual losses of 
chronic respiratory diseases due to disability are added, it is 
evident that there will be a significant increase in the annual 
costs of COPD and asthma.

Especially in risk groups, in addition to reducing the medical 
burden, pneumococcal vaccination may also provide eco-
nomic benefits by reducing hospitalization due to its contri-
bution to the prevention of disease and attacks. Based on this, 
we aimed to investigate the effect of pneumococcal vaccina-
tion on hospitalization costs in this study, which we carried 
out in 3 chest diseases training and research hospitals.

MATERIAL AND METHODS

This multicenter cohort study was performed after obtaining 
approval from the University of Health Sciences Süreyyapaşa 
Chest Diseases and Thoracic Surgery Training and Research 

Hospital scientific board and hospital ethical committee 
(01.11.2018/2018-32).

In a 12-month follow-up of patients who received 13-valent 
pneumococcal conjugate vaccine (PCV13) between 
November 15, 2018, and November 15, 2020, in 3 chest 
diseases and thoracic surgery training and research branch 
hospitals (İstanbul Yedikule Chest Diseases and Thoracic 
Surgery Training and Research Hospital, İzmir Dr. Suat Seren 
Chest Diseases and Thoracic Surgery Training and Research 
Hospital, and İstanbul Süreyyapaşa Chest Diseases and 
Thoracic Surgery Training and Research Hospital), those 
who were hospitalized and those who were not vaccinated 
in the same period and were hospitalized, were analyzed 
in terms of direct hospitalization costs, length of stay, and 
factors affecting them by obtaining Hospital Information 
Management System records. Intensive care hospitalizations 
were excluded from our study.

Hospitalizations due to pneumonia, COPD and Asthma 
attack, and malignancy and patients over the age of 18 who 
completed the follow-up period or died during this period 
were included in the study. Intensive care hospitalizations 
and HIMS record could not be reached, patients under the 
age of 18 and those with contraindications for vaccination 
were excluded from our study.

The total cost of hospitalization and intervention, medica-
tion, examination, and additional services were recorded by 
reviewing the hospital automation system, and hospitaliza-
tion costs were compared according to the recorded data.

Statistical Analysis
Data were recorded and statistically evaluated with the 
Statistical Package for the Social Sciences version 23 program 
(IBM Corp.; Armonk, NY, USA). Descriptive statistics were 
given as numbers and percentages for categorical variables 
and mean and SD for numerical variables. A chi-square test 
was used to determine whether if there was a significant dif-
ference between vaccination status and categorical variables, 
and the Student’s t-test was used for comparisons between 
vaccination status, cost, and length of stay. Multiple linear 
regression analysis was performed to determine the func-
tional relationship between the factors affecting the cost. P < 
.05 was considered significant.

RESULTS

The mean age of 800 patients included in our study, 400 
unvaccinated, 400 vaccinated, and hospitalized in 3 hospi-
tals for 2 years, was 68.48 ± 11.97 (68.61 ± 12.95 in vac-
cinated and 68.34 ± 10.92 in unvaccinated patients). There 
was no significant difference between the mean age of the 
vaccinated and unvaccinated patients (P > .05). Five hundred 
sixty-six patients (70.8 %) were aged 65 and over, and there 
was no significant difference between the rates of vaccinated 
and unvaccinated patients (P > .05, 69.5%, 72.0%).

There were 546 (68.2%) men and 254 (31.8%) women, of 
which 280 (51.0%) of the men were vaccinated and 120 
(47.2%) of the women were vaccinated, and there was no 
statistically significant difference in gender comparison (P 

MAIN POINTS

•	 Patients with pneumococcal vaccine have shorter hospi-
tal stays.

•	 Patients with pneumococcal vaccine have lower mortal-
ity rates.

•	 For these reasons, hospital costs were found to be signifi-
cantly less.
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> .05). The mortality rate of our patients was 3.3% in the 
vaccinated group and much less than 15.2% in the unvac-
cinated group, and statistical significance was found (P < 
.001). When comparing vaccination status with additional 
diseases, there is a statistically significant difference between 
the presence and absence of additional disease, COPD, and 
heart disease (P < .05). The presence of additional disease, 
COPD, and heart disease rates is higher in vaccinated people 
(Table 1), because patients in this group are vaccinated at a 
higher rate.

The mean hospital stay of these patients was 11.01 days and 
those in the vaccinated group had an average mean hospital 
stay of 9.11 days and those in the unvaccinated group had a 
mean hospital stay less than 12.91 days (P < .001) (Table 2).

Total 1-year hospitalization costs were $501.653.53 and the 
cost per person was calculated as $627.07. The cost per cap-
ita of the vaccinated group was calculated as $550.57, which 

was less than the average cost of the unvaccinated group, 
which was $703.62 (P < .05).

When the factors affecting the invoice amount were exam-
ined by multiple linear regression analysis, the status of being 
vaccinated, length of stay, mortality, and heart disease were 
statistically significant (P < .05). It was observed that the sta-
tus of being vaccinated, having less length of stay, having low 
mortality, and not having heart disease significantly reduced 
the cost of hospitalization (Table 3).

DISCUSSION

The costs of diseases are evaluated in 2 groups, direct and 
indirect costs. Indirect costs include costs resulting from loss 
of workforce and productivity due to disease-related restric-
tions, disability, and premature death, while direct costs 
include medication, diagnostic methods, follow-up, outpa-
tient, emergency room, and hospitalization. Hospitalization 

Table 1.  Comparison of Vaccination Status and Demographic Variables

Variables

Total 
(n = 800)

Unvaccinated 
(n = 400)

Vaccinated 
(n = 400) P

n % n % n %

Gender Male 549 68.6 269 67.3 280 70.0 .402

Female 251 31.4 131 32.8 120 30.0

Age group <65 237 29.6 125 31.3 112 28.0 .314

≥65 563 70.4 275 68.8 288 72.0

Mortality Live 728 91.0 341 85.3 387 96.8 <.001

Dead 72 9.0 59 14.8 13 3.3

Comorbidity No 250 31.25 149 37.25 101 25.25 <.001

Yes 550 68.75 251 62.75 299 74.75

Asthma No 759 94.87 382 95.5 377 94.25 .423

Yes 41 5.125 18 4.5 23 5.75

COPD No 446 55.75 242 60.5 204 51.0 .007

Yes 354 44.25 158 39.5 196 49.0

Pneumonia No 500 62.5 260 65.0 240 60.0 .144

Yes 300 37.5 140 35.0 160 40.0

Diabetes No 788 98.5 397 99.25 391 97.75 .141

Yes 12 1.5 3 0.75 9 2.25

Hypertension No 783 97.87 384 96.0 399 99.75 <.001

Yes 17 2.125 16 4.0 1 0.25

Heart diseases No 738 92.25 392 98.0 346 86.5 <.001

Yes 62 7.75 8 2.0 54 13.5

COPD, chronic obstructive pulmonary disease.

Table 2.  Vaccination Status vs. Length of Stay and Cost

Variables

Total 
(n = 800)

Unvaccinated 
(n = 400)

Vaccinated 
(n = 400) P

Mean SD Mean SD Mean SD

Cost 3781.8454 5673.1697 4231.6153 6805.4092 3332.0756 4210.8405 0.025

Length of stay 10.76 12.67 12.41 15.71 9.11 8.34  <0.001
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costs constitute the most important part of the direct health 
costs.12 Pneumococcal infections are a very important cause 
of mortality and morbidity in chronic lung diseases. The 
hospitalization rate in patients with CAP varies between 
30% and 60%.13,14 It has also been reported that more than 
95% of the treatment costs of CAP are due to hospitalized 
patients.13

The most important factor for cost is the length of stay in 
the hospital. Other factors include the treatment applied and 
the patient’s compliance with the treatment.15,16 International 
studies have reported that the length of stay varies between 5 
and 11 days.17-20

Our study found high hospitalization times of 10.76 days 
on average: 9.11 and 12.41 days in vaccinated and unvac-
cinated patients, respectively. We can attribute this situa-
tion to the fact that the centers where the study took place 
were branch hospitals, and most patients were patients with 
respiratory failure who may require oxygen or non-invasive 
mechanical ventilation support.

In the study of Ortaköylü et al.21 1-year activity-based costs 
related to COPD were calculated and found to be US$3 839 
788.32. Annual expenditure for inpatients has been reported 
to be US$2 531 290.91 (630.14 USD per person = 959.70 
TRY) for 4017 COPD patients with social security institute 
(SSI) prices.

Different studies have shown that patients with COPD and 
pneumonia have increased rates of intensive care unit (ICU) 
hospitalization, ICU length of stay, and 30- and 90-day mor-
tality compared with those without pneumonia.22,23 These 
studies reveal the significant disease burden caused by pneu-
monia in COPD patients.24

The pneumococcal vaccine is indicated for adults who are 
at risk for pneumonia or who may have serious adverse con-
sequences if they contract pneumococcal pneumonia. In 
order to prevent pneumococcal diseases, although the rec-
ommended groups for vaccination are determined by the 

guidelines and the vaccines are paid for by the health author-
ities, the vaccination rates in chronic lung diseases in Turkey 
are at very low levels as in the rest of the world. At the same 
time, it was stated that vaccination awareness was low, and 
the factor most cited as the cause of not being vaccinated was 
not being recommended by doctors.25

Vaccination has significantly reduced the burden of infec-
tious diseases worldwide. Considering that there are limited 
resources for health services, determining the necessary strat-
egies and taking steps in this direction are important in terms 
of using health resources efficiently.26

Every extra day spent in the hospital will increase the total 
cost. Our study revealed that vaccinating patients hospital-
ized in chest disease hospitals with the pneumococcal vac-
cine reduced the average hospital stay by 41.7% and the cost 
of hospitalization by 27.8%. If all hospitalized patients had 
pneumococcal vaccination, 1518 hospitalization days would 
have been gained annually. Moreover, SSI would have paid 
less for these patients, totaling 8958.02$ per year. In order 
to reduce the burden on the health system, preventive medi-
cine practices and public health planning should be done 
correctly and put into action. Treatment of respiratory dis-
eases such as COPD and asthma, taking necessary measures 
to reduce attacks, and raising awareness of patients on this 
subject will reduce direct and indirect costs by preventing the 
progression of the disease and the loss of workforce, as well 
as reducing hospitalizations. Here, vaccination prevents both 
the exacerbation of the disease and the more severe course 
of the disease in patients who need hospitalization, helping 
them to be discharged as soon as possible. Improving home 
care facilities will reduce the number of emergency services 
applications and the total cost.

In terms of factors affecting the cost of our study, intensive 
care admissions were not taken into account since the results 
of comorbidity and bacteriological analysis were missing. 
The effect on mortality rates in hospitalized patients could 
not be found. The effect of pneumococcal vaccination on 
hospitalization rates could not be investigated.

Table 3.  Multiple Linear Regression Analysis of Factors Affecting the Cost

Independent variables B SE Beta t-Test Value P

Vaccination –899.540 400.140 –0.079 –2.248 .025

Gender 546.723 432.100 0.045 1.265 .206

Age -6.582 17.212 -0.014 -0.382 .702

Length of stay 354.963 9.653 0.793 36.773 .000

Mortality 1437.879 699.462 0.073 2.056 .040

Comorbidity –347.824 432.828 –0.028 –0.804 .422

Asthma 61.154 910.183 0.002 0.067 .946

COPD –813.639 403.058 –0.071 –2.019 .044

Pneumonia 455.457 414.256 0.039 1.099 .272

Diabetes 876.040 1650.868 0.019 0.531 .596

Hypertension –1980.663 1389.906 –0.050 –1.425 .155

Heart 1616.880 748.432 0.076 2.160 .031

COPD, chronic obstructive pulmonary disease.



Şimşek Veske et al. Does Pneumococcal Vaccination Have an Effect on Hospital Costs?

169

Ethics Committee Approval: This study was approved by the Uni-
versity of Health Sciences Süreyyapaşa Chest Diseases and Thoracic 
Surgery Training and Research Hospital Scientific Board and Hospital 
Ethical Committee (01.11.2018/2018-32).

Informed Consent: Written informed consent was obtained from the 
patients who agreed to take part in the study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept – S.A., E.Y., Z.K.; Design – S.A., E.Y., 
Z.K.; Supervision – S.A., E.Y., Z.K., O.K., A.S.; Materials – N.Ş.V., 
Ö.U., Ö.O.; Data Collection and/or Processing – N.Ş.V., Ö.U., Ö.O., 
S.A., E.Y., Z.K.; Analysis and/or Interpretation – E.B., S.K.; Literature 
Search – N.Ş.V., Ö.U., Ö.O.; Writing – N.Ş.V., Ö.U., Ö.O.; Critical 
Review – O.K., A.S.

Acknowledgment: The authors would like to thank all three hospital 
HIMS companies for their support for the supply of study data.

Declaration of Interests: The authors have no conflict of interest to 
declare.

Funding: This study received no funding.

REFERENCES

1.	 Gibson  GH, Loddenkemper  R, Lundback  B, Sibile  Y. The 
Burden of Lung Disease. European Lung White Book. Eur 
Respir J. 2013:12-13.

2.	 Blasi F, Mantero M, Santus P, Tarsia P. Understanding the bur-
den of pneumococcal disease in adults. Clin Microbiol Infect. 
2012;18(suppl 5):7-14. [CrossRef]

3.	 Isturiz RE, Schmoele-Thoma B, Scott DA, et al. Pneumococ- 
Cal conjugate vaccine use in adults. Expert Rev Vaccines. 2016; 
15(3):279-293. [CrossRef]

4.	 Ozlü  T, Bülbül  Y, Özsu  S. Ulusal verilerle toplum kökenli 
pnömoniler. Tuberk Toraks Derg. 2007;55(2):191-212.

5.	 File TM. Streptococcus pneumoniae and community-acquired 
pneumonia: a cause for concern. Am J Med. 2004;117(3):39S-
50S. [CrossRef]

6.	 Wyrwich KW, Yu H, Sato R, Strutton D, Powers JH. Commu-
nity-acquired pneumonia: symptoms and burden of illness at 
diagnosis among US adults aged 50 years and older. Patient. 
2013;6(2):125-134. [CrossRef]

7.	 Sethi S, Murphy TF. Infection in the pathogenesis and course 
of chronic obstructive pulmonary disease. N Engl J Med. 2008; 
359(22):2355-2365. [CrossRef]

8.	 Forum of International Respiratory Societies. The Global Impact 
of Respiratory Disease. 2nd edn. Sheffield: ERS; 2017.

9.	 Polsky D, Bonafede M, Suaya JA. Comorbidities as a driver of 
the excess costs of community-acquired pneumonia in U.S. 
commercially-insured working age adults. BMC Health Serv 
Res. 2012;12:379. [CrossRef]

10.	 Koşar F, Alıcı DE, Hacibedel B, Arpınar Yiğitbaş B, Golabi P, 
Çuhadaroğlu C. Burden of community-acquired pneumonia in 
adults over 18 y of age. Hum Vaccin Immunother. 2017;13(7): 
1673-1680. [CrossRef]

11.	 Karadeniz G, Kılınç O. Ölmez A ve ark. Erişkin kronik akciğer 
hastalıklarında pnömokok infeksiyonu ve aşı ile korunma. 
Tuberk Toraks. 2020;68(3):305-320.

12.	 Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray CJL. 
Measuring the global burden of disease and risk factors, 1990-
2001. In: Lopez AD, Mathers CD, Ezzati M, Jamison DT, Mur-
ray CJL, eds. Global Burden of Disease and Risk Factors. World 
Bank: Washington (DC):2006.

13.	 Brown  PD. Adherence to guidelines for community-acquired 
pneumonia: does it decrease cost of care? Pharmacoeconomics. 
2004;22(7):413-420. [CrossRef]

14.	 Polverino E, Torres Marti A. Community-acquired pneumonia. 
Minerva Anestesiol. 2011;77(2):196-211.

15.	 Grossman RF, Rotschafer JC, Tan JS. Antimicrobial treatment of 
lower respiratory tract infections in the hospital setting. Am J 
Med. 2005;118(suppl 7A):29S-38S. [CrossRef]

16.	 Bauer TT, Welte T, Ernen C, et al. Cost analyses of community-
acquired pneumonia from the hospital perspective. Chest. 
2005;128(4):2238-2246. [CrossRef]

17.	 Kobashi  Y, Okimoto  N, Matsushima  T, Soejima  R. Clinical 
analysis of community-acquired pneumonia in the elderly. 
Intern Med. 2001;40(8):703-707. [CrossRef]

18.	 Fine MJ, Stone RA, Lave JR, et al. Implementation of an evi-
dence-based guideline to reduce duration of intravenous anti-
biotic therapy and length of stay for patients hospitalized with 
community-acquired pneumonia: a randomized controlled 
trial. Am J Med. 2003;115(5):343-351. [CrossRef]

19.	 Menéndez R, Ferrando D, Vallés JM, Martínez E, Perpiñá M. 
Initial risk class and length of hospital stay in community-
acquired pneumonia. Eur Respir J. 2001;18(1):151-156. 
[CrossRef]

20.	 Neill  AM, Martin  IR, Weir  R, et  al. Community acquired 
pneumonia: aetiology and usefulness of severity criteria on 
admission. Thorax. 1996;51(10):1010-1016. [CrossRef]

21.	 Ortaköylü MG, Altın S, Bahadır A. Activity-based costing man-
agement and hospital cost in patients with chronic obstructive 
pulmonary disease. Eur J Gen Med. 2016;13(2):116-126. 
[CrossRef]

22.	 Andreassen SL, Liaaen ED, Stenfors N, Henriksen AH. Impact 
of pneumonia on hospitalizations due to acute exacerbations 
of COPD. Clin Respir J. 2014;8(1):93-99. [CrossRef]

23.	 Søgaard  M, Madsen  M, Løkke  A, Hilberg  O, Sørensen  HT, 
Thomsen RW. Incidence and outcomes of patients hospitalized 
with COPD exacerbation with and without pneumonia. Int J 
Chron Obstruct Pulmon Dis. 2016;11:455-465. [CrossRef]

24.	 Restrepo MI, Mortensen EM, Pugh JA, Anzueto A. COPD is 
associated with increased mortality inpatients with community 
acquired pneumonia. Eur Respir J. 2006;28(2):346-351. 
[CrossRef]

25.	 Ipsos Healthcare. PneuVue. Adult pneumonia vaccine under-
standing in Europe. A new view into pneumonia among older 
adults. Available at: https​://ww​w.ips​os.co​m/sit​es/de​fault​/file​s/
pub​licat​ion/1​970-0​1/ips​os-he​althc​are-p​neu-v​ue- report.pdf. 
Erişim Tarihi: Mart 2020.

26.	 Andre FE, Booy R, Bock HL, et al. Vaccination greatly reduces 
disease, disability, death and inequity worldwide. Bull World 
Health Organ. 2008;86(2):140-146. [CrossRef]

https://doi.org/10.1111/j.1469-0691.2012.03937.x
https://doi.org/10.1586/14760584.2016.1132171
https://doi.org/10.1016/j.amjmed.2004.07.007
https://doi.org/10.1007/s40271-013-0013-4
https://doi.org/10.1056/NEJMra0800353
https://doi.org/10.1186/1472-6963-12-379
https://doi.org/10.1080/21645515.2017.1300730
https://doi.org/10.2165/00019053-200422070-00001
https://doi.org/10.1016/j.amjmed.2005.05.011
https://doi.org/10.1378/chest.128.4.2238
https://doi.org/10.2169/internalmedicine.40.703
https://doi.org/10.1016/S0002-9343(03)00395-4
https://doi.org/10.1183/09031936.01.00090001
https://doi.org/10.1136/thx.51.10.1010
10.15197/ejgm.1537
https://doi.org/10.1111/crj.12043
https://doi.org/10.2147/COPD.S96179
https://doi.org/10.1183/09031936.06.00131905
https://www.ipsos.com/sites/default/files/publication/1970-01/ipsos-healthcare-pneu-vue-
https://www.ipsos.com/sites/default/files/publication/1970-01/ipsos-healthcare-pneu-vue-
https://doi.org/10.2471/blt.07.040089

