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Abstract
BACKGROUND 
Vaccination against influenza and pneumococcus is effective in reducing 
morbidity and mortality in patients with diabetes.

AIM 
To investigate the prevalence of influenza and pneumococcal vaccinations and to 
search for the independent associates of vaccination in Turkish patients with 
diabetes.

METHODS 
In this cross-sectional, nationwide, multicenter study, adult patients with type 1 
diabetes (T1DM) (n = 454) and type 2 diabetes (T2DM) (n = 4721), who were 
under follow-up for at least a year in the outpatient clinics, were consecutively 
enrolled. Sociodemographic, clinical, and laboratory parameters of patients were 
recorded. Vaccination histories were documented according to the self-statements 
of the patients.

RESULTS 
Patients with T1DM and T2DM had similar vaccination rates for influenza (23.6% 
vs 21.2%; P = 0.240) and pneumococcus (8% vs 7%; P = 0.451) vaccinations. Longer 
diabetes duration and older age were the common independent associates of 
having vaccination for both types of diabetes patients. Higher education level, 
using statin treatment, and having optimal hemoglobin A1c levels were the 
common independent associates of influenza and pneumococcal vaccination in 
patients with T2DM.

CONCLUSION 
TEMD Vaccination Study shows that patients with T1DM and T2DM had very 
low influenza and pneumococcal vaccination rates in Turkey. The lower rates of 
vaccination in certain populations urges the necessity of nationwide vaccination 
strategies targeting these populations.

Key Words: Diabetes; Influenza; Pneumococcus; Vaccination; Type 1 diabetes; Type 2 
diabetes

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: The TEMD Vaccination Study is a cross-sectional, multicenter survey, which 
was carried out between April 1 and June 30, 2017, in 68 tertiary endocrine units from 
37 cities throughout Turkey. The study revealed that the vaccination rates for pneumo-
coccus and influenza were very low in patients with diabetes. Only 6.6% patients with 
type 1 diabetes (T1DM) and 5.8% patients with type 2 diabetes (T2DM) received both 
vaccines. Older age and longer diabetes duration were the common independent 
associates of vaccination in patients with T1DM and T2DM. The common independent 
associates of vaccination rates for T2DM were using statins, higher education and the 
lower hemoglobin A1c levels.
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INTRODUCTION
Patients with diabetes are prone to influenza and pneumococcal infections with a more 
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severe clinical course[1-3]. Deaths due to influenza and pneumococcal infections are 
two to three times higher in patients with diabetes compared to non-diabetic patients
[4]. Moreover, the need for hospitalization due to influenza and pneumococcal 
infections is also higher in patients with diabetes[2]. Various observational studies 
reported that vaccination against influenza and pneumococcus is effective in reducing 
morbidity and mortality in patients with diabetes[5,6]. Therefore, many national and 
international guidelines recommend annual influenza vaccination, and one or two 
doses of pneumococcal vaccination depending on age under or over 65 years, for both 
type 1 (T1DM) or type 2 diabetes mellitus (T2DM)[7-9].

Despite all these recommendations, the vaccination rates in patients with diabetes 
are unsatisfactory around the world[10-12]. To establish better immunization policies, 
there is a need to find out the regional or national barriers to vaccination. So far, 
various factors such as low availability of the vaccine, healthcare costs, physician and 
patient attitudes, racial disparities, social influences, and misbeliefs were mentioned in 
various reports as the causes of low vaccination rates[13,14]. However, there is hardly 
enough data about the rates and predictors of influenza and pneumococcal vaccination 
in Turkish patients with diabetes[15,16].

The recently published national survey “Turkish Nationwide SurvEy of Glycemic 
and Other Metabolic Parameters of Patients with Diabetes Mellitus (TEMD Study)” 
reported the clinical and demographical factors predicting the glycemic and metabolic 
targets in Turkish patients with diabetes[17]. TEMD Vaccination Study was carried out 
by using the TEMD database to investigate the prevalence of influenza and pneumo-
coccal vaccinations and to search for the independent associates of vaccination in 
Turkish patients with T1DM and T2DM.

MATERIALS AND METHODS
Study design
The TEMD Study is a cross-sectional, nationwide, multicenter survey, which was 
carried out between April 1 and June 30, 2017, in 68 tertiary endocrine units from 37 
cities throughout Turkey. The study centers were selected according to the 12 
Nomenclature of Territorial Units for Statistics (NUTS) regions of the country. Both 
local and central ethics committees approved the study. The ClinicalTrials.gov 
registration number is NCT03455101. All patients signed informed consent forms 
before data collection.

Patients with either T1DM or T2DM who were under follow-up in the same center 
for at least one year were consecutively enrolled in the original study[17]. Patients 
were excluded if they were pregnant, younger than 18 years, had decompensated liver 
disease, psychiatric disorders interfering with cognition or compliance, had bariatric 
surgery, or were undergoing renal replacement therapy.

Patients were asked to fill specifically designed questionnaires about sociodemo-
graphic characteristics (age, marital status, education, occupation, and income), 
concomitant diseases, medications, macro-and microvascular complications, family 
history, lifestyle, personal diabetes management (diet, exercise, smoking, self-
monitoring of blood glucose, and frequency of hypoglycemia), data of outpatient care 
standards (dietitian visits, diabetes nurse interviews, foot, and dental examinations, 
and vaccinations), treatment regimens, and current and previous laboratory data. The 
history of pneumococcal vaccination after diagnosis of diabetes and influenza 
vaccination in the last year was obtained from the patient's own statement.

Anthropometrics
The height, weight, and waist circumference recordings were performed according to 
the standard protocol with the patients in their underwear. The ratio of weight to the 
square of height (kg/m2) was given as body mass index (BMI). Arterial blood pressure 
(ABP) was recorded using automatic blood pressure (BP) monitors (Omron M2, HEM-
7121-E) in a sitting position after at least 5 min of rest. Three consecutive 
measurements were conducted on the same arm, and the mean was recorded.

Definitions
Hypertension was defined as the presence of high office BP recordings or currently 
undergoing antihypertensive treatment. For patients who were not under antihyper-
tensive medication, an average office BP > 140/90 mmHg in two different visits was 
defined as hypertension. Dyslipidemia was triglycerides (TG) > 150 or low-density 
lipoprotein cholesterol (LDL-C) > 100, or low high-density lipoprotein cholesterol 
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(HDL-C; men < 40, women < 50 mg/ dL), or receiving medications for dyslipidemia. 
The BMI values ≥ 30 kg/m2 were defined as obesity[18]. Treatment targets were 
defined as glycosylated hemoglobin A1c (HbA1c) < 7% (< 53 mmol/mol), office ABP < 
140/90 mmHg, and LDL-C < 100 mg/dL. Regular exercise was defined as performing 
physical activity on more than two days a week, with each episode lasting for more 
than 30 min. Low income was self-reported monthly earnings below the minimum 
wage level declared in 2017. A low education level was defined as receiving less than 8 
years of formal education. Macrovascular complications were either self-reported, 
having a history of coronary artery disease, angina, heart attack, cerebrovascular 
event, or peripheral artery disease, or recorded by the physicians according to findings 
such as non-palpable extremity pulses, and low ankle-brachial index (ABI ≤ 0.9), 
positive findings on coronary or peripheral arteriography, and carotid or peripheral 
arterial duplex ultrasound examination. Retinopathy was self-reported by the patients 
when asked whether they have been told in eye examinations that they have any 
problem related to diabetes mellitus. Nephropathy was defined as the presence of 
albuminuria or decreased estimated glomerular filtration rate[19]. Neuropathy was 
defined as the presence of symptoms related to bilateral distal symmetrical 
neuropathy or other autonomous neuropathies attributed to diabetes mellitus.

Statistical analysis
Statistical analysis was performed in SPSS 18.0 (SPSS Inc., Chicago, IL, United States). 
Normality of distribution was tested using the Shapiro-Wilk test. Data are presented 
as the mean ± SD for continuous variables or as number (percentage) for categorical 
variables. An independent sample t-test was used for comparisons among continuous 
variables, and a Chi-square test was employed for categorical variables. Uni- and 
multivariate logistic regressions were studied to identify independent variables 
associated with receiving influenza and pneumococcal vaccination. Having statistical 
significance (P < 0.05) in the univariate analysis, as well as the clinical rationale for a 
potential association with vaccination, were the criteria for inclusion in the model for 
these variables, which were gender, age (years), diabetes duration (years), BMI 
(kg/m2), HbA1c (%), BP on target (< 140/90 mmHg vs higher), having microvascular 
and macrovascular complications, education level, smoking, exercise (≤ 2 d/wk vs 
higher), statin treatment, insulin use, hypertension, dyslipidemia, follow-up center 
type (private center vs government hospital), and monthly income (in two categories). 
Odds ratios (ORs) with 95% confidence intervals (CIs) are given in Figures 1 and 2. 
The P value was two-tailed with a significance level of ≤ 0.05.

RESULTS
Patients with T1DM (n = 454) and T2DM (n = 4721) were included. The clinical and 
sociodemographic characteristics of patients who have been vaccinated and not 
vaccinated for influenza and pneumococcus are given in Tables 1 and 2, respectively. 
The ratio of receiving both vaccines was 6.6% (n = 30) in patients with T1DM and 5.8% 
(n = 274) in patients with T2DM.

In patients with T1DM, the rate of influenza vaccination was 23.6% (n = 107) and 
pneumococcus vaccination was 8.0% (n = 36). Compared to patients who were not 
vaccinated for influenza, patients who were vaccinated were older, had longer 
diabetes duration, higher BMI levels, higher rates of dyslipidemia and statin use, 
higher private care center follow-up rates, lower rates of smoking, lower HbA1c levels 
and LDL-C target achievement rates (P < 0.05 for all). Patients who received pneumo-
coccal vaccination were also older, with longer diabetes duration, higher rates of 
dyslipidemia, and lower LDL-C target achievement rates (P < 0.05 for all) (Table 1).

In patients with T2DM, the rate of influenza vaccination was 21.2% (n = 1003) and 
pneumococcus vaccination was 7.0% (n = 330). Patients vaccinated against influenza 
and/or pneumococcus were predominantly male, older, with longer diabetes 
duration, lower BMI, diastolic BP, HbA1c, LDL-C, and TG levels (for the influenza 
group), higher rates of macro and microvascular complications, higher education 
levels, higher income, a higher rate of private center follow-up, exercising regularly, 
smoking less, more frequently use statins and higher rate of achieve metabolic targets 
for HbA1c, BP(for pneumococcus) and LDL-C P < 0.05 for all) (Table 2).
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Table 1 The comparison of the clinical and sociodemographic characteristics of patients with type 1 diabetes mellitus with and without 
seasonal influenza and pneumococcal vaccination status

Patients with T1DM, n = 454

Influenza vac (+), n = 
107 (23.6%)

Influenza vac (-), n = 
346 (76.4%) P value Pneumo. vac (+), n 

= 36 (8.0%)
Pneumo. vac (-), n = 
415 (92.0%) P value

Sex (female) 72 (67.3) 207 (59.8) 0.165 23 (63.9) 254 (61.2) 0.751

Age (yr) 38.48 ± 13.61 32.18 ± 11.58 < 0.001 42.34 ± 14.51 32.94 ± 11.89 < 0.001

Diabetes duration (yr) 18.20 ± 11.20 12.19 ± 9.33 < 0.001 18.17 ± 11.52 13.23 ± 9.92 0.005

BMI (kg/m2) 24.67 ± 4.26 23.61 ± 4.08 0.021 24.44 ± 3.70 23.83 ± 4.18 0.399

SBP office (mm Hg) 118.44 ± 13.83 117.65 ± 15.35 0.635 119.64 ± 15.30 117.68 ± 14.99 0.452

DBP office (mm Hg) 74.44 ± 9.60 74.17 ± 9.44 0.796 75.22 ± 9.43 74.15 ± 9.51 0.518

HbA1c (%) (mmol/mol) 8.24 ± 1.77 (66.61 ± 
19.33)

8.79 ± 2.04 (72.56 ± 
22.33)

0.014 8.11 ± 2.05 (65.19 ± 
22.42)

8.71 ± 1.99 (71.70 ± 
21.72)

0.095

LDL-C (mg/dL) 112.75 ± 39.00 105.18 ± 35.67 0.072 117.12 ± 35.19 106.04 ± 36.65 0.086

TG (mg/dL) 110.83 ± 74.83 116.32 ± 170.15 0.754 132.29 ± 82.02 113.41 ± 158.08 0.486

HDL-C (mg/dL) 60.23 ± 18.70 56.32 ± 17.36 0.056 57.78 ± 19.49 57.01 ± 17.49 0.805

Macrovascular 
complications, n (%)

12 (11.2) 25 (7.2) 0.188 4 (11.1) 33 (8.0) 0.508

Microvascular complications, 
n (%)

42 (39.3) 125 (36.1) 0.558 17 (47.2) 149 (35.9) 0.177

Higher education, n (%) 82 (76.6) 255 (75.0) 0.732 31 (86.1) 304 (74.3) 0.116

Private care center, n (%) 18 (16.8) 23 (6.6) 0.001 6 (16.7) 35 (8.4) 0.099

Lower-income, n (%) 18 (21.4) 69 (25.7) 0.423 4 (14.3) 83 (25.7) 0.180

Current smoking, n (%) 19 (17.8) 98 (28.5) 0.027 9 (25.0) 109 (26.3) 0.862

Regular exercise, n (%) 30 (28.3) 67 (19.5) 0.055 9 (25.0) 88 (21.4) 0.616

Obesity, n (%) 13 (12.3) 26 (7.5) 0.130 4 (11.1) 35 (8.5) 0.590

Hypertension, n (%) 33 (30.8) 82 (23.8) 0.147 14 (38.9) 102 (24.7) 0.062

Dyslipidemia, n (%) 84 (83.2) 232 (70.9) 0.015 31 (88.6) 284 (72.6) 0.040

Statin treatment, n (%) 23 (21.5) 31 (9.0) < 0.001 7 (19.4) 47 (11.3) 0.150

Insulin pump, n (%) 25 (23.8) 64 (18.6) 0.236 6 (16.7) 82 (19.9) 0.827

Achieving metabolic targets, 
n (%)

HbA1c on target (< 7%), 
(< 53 mmol/mol)

16 (15.2) 52 (15.4) 0.971 7 (20.6) 61 (15.0) 0.385

BP on target (< 130/80 
mm Hg)

98 (91.6) 308 (89.5) 0.536 32 (89.9) 371 (89.8) 0.858

LDL-C on target (< 100 
mg/dL)

35 (35.7) 162 (49.1) 0.020 10 (28.6) 186 (47.6) 0.031

T1DM: Type 1 diabetes mellitus; vac: Vaccination; Pneumo.: Pneumococcal, BMI: Body mass index; SBP and DPB: Systolic and diastolic blood pressures; 
HbA1c: Glycosylated hemoglobin A1c; LDL-C and HDL-C: Low and high density lipoprotein cholesterol; TG: Triglycerides.

Multivariable associations of receiving influenza and pneumococcal vaccinations in 
patients with T1DM
In the multivariable model, longer diabetes duration (OR: 1.04, 95%CI: 1.01-1.07), 
being followed up in private care center (OR: 2.44, 95%CI: 1.13-5.28) and not smoking 
(OR: 0.52, 95%CI: 0.27-0.98) were significantly associated with being vaccinated for 
influenza. Age was the only significant associate of pneumococcus vaccination (OR: 
1.05, 95%CI: 1.02-1.09) (Figure 1).
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Table 2 The comparison of the clinical and sociodemographic characteristics of patients with type 2 diabetes mellitus with and without 
seasonal influenza and pneumococcal vaccination status

Patients with T2DM, n = 4721

Influenza vac (+), n = 
1003 (21.2%)

Influenza vac (-), n = 
3718 (78.8%) P value Pneumo. vac (+), n 

= 330 (7.0%)
Pneumo. vac (-), n = 
4366 (93.0%) P value

Sex (female) 525 (52.3) 2251 (60.5) < 0.001 180 (54.5) 2581 (59.1) < 0.001

Age (yr) 62.22 ± 9.93 57.44 ± 10.36 < 0.001 63.97 ± 9.83 58.02 ± 10.38 < 0.001

Diabetes duration (yr) 13.62 ± 8.36 10.08 ± 7.09 < 0.001 14.10 ± 8.84 10.57 ± 7.36 < 0.001

BMI (kg/m2) 31.60 ± 6.28 32.39 ± 6.65 0.004 31.08 ± 5.94 32.21 ± 6.61 < 0.001

SBP office (mm Hg) 133.32 ± 18.15 132.34 ± 18.40 0.138 133.83 ± 17.63 132.46 ± 18.40 0.191

DBP office (mm Hg) 79.56 ± 10.84 80.81 ± 10.79 0.001 78.90 ± 10.28 80.67 ± 10.86 0.004

HbA1c (%) (mmol/mol) 7.54 ± 1.59 (58.95 ± 
17.41)

7.79 ± 1.78 (61.62 ± 
19.49)

< 0.001 7.44 ± 1.59 (57.80 ± 
17.33)

7.76 ± 1.76 (61.29 ± 
19.20)

0.001

LDL-C (mg/dL) 109.27 ± 35.76 115.13 ± 36.15 < 0.001 107.80 ± 35.82 114.32 ± 36.14 0.002

TG (mg/dL) 169.75 ± 100.06 185.77 ± 136.46 0.001 172.21 ± 111.17 183.20 ± 131.21 0.144

HDL-C (mg/dL) 46.81 ± 12.55 46.46 ± 13.04 0.464 47.63 ± 11.91 46.43 ± 12.97 0.109

Macrovascular 
complications, n (%)

317 (31.6) 827 (22.2) < 0.001 119 (36.1) 1013 (23.2) < 0.001

Microvascular 
complications, n (%)

509 (50.7) 1734 (46.6) 0.021 175 (53.0) 2058 (47.1) 0.039

Higher education, n (%) 461 (46.7) 1331 (36.3) < 0.001 155 (47.7) 1630 (37.9) < 0.001

Private care center, n (%) 154 (15.4) 319 (8.6) < 0.001 154 (15.4) 319 (8.6) < 0.001

Lower income, n (%) 237 (29.8) 981 (33.5) 0.052 54 (23.9) 1157 (33.2) 0.004

Current smoking, n (%) 108 (10.8) 491 (13.3) 0.039 26 (7.9) 570 (13.1) 0.006

Regular exercise, n (%) 226 (22.9) 688 (18.8) 0.003 87 (26.7) 824 (19.2) 0.001

Obesity, n (%) 548 (55.2) 2180 (59.4) 0.016 173 (52.9) 2538 (58.9) 0.034

Hypertension, n (%) 768 (77.0) 2433 (65.9) < 0.001 258 (78.7) 2924 (67.4) < 0.001

Dyslipidemia, n (%) 939 (95.0) 3457 (95.1) 0.989 310 (94.8) 4061 (95.1) 0.835

Statin treatment, n (%) 531 (52.9) 1333 (35.9) < 0.001 196 (59.4) 1659 (38.0) < 0.001

Achieving targets, n (%)

HbA1c on target (< 7%) 
(53 mmol/mol)

434 (44.2) 1417 (39.1) 0.004 165 (50.8) 1677 (39.4) < 0.001

BP on target (< 130/80 
mg/dL)

700 (70.4) 2563 (69.6) 0.636 249 (75.9) 2999 (69.4) 0.013

LDL-C on target (< 100 
mg/dL)

422 (43.6) 1245 (35.5) < 0.001 141 (43.9) 1517 (36.7) 0.010

T2DM: Type 2 diabetes mellitus; vac: Vaccination; Pneumo.: Pneumococcal, BMI: Body mass index; SBP and DPB: Systolic and diastolic blood pressures; 
HbA1c: Glycosylated hemoglobin A1c; LDL-C and HDL-C: Low and high density lipoprotein cholesterol; TG: Triglycerides.

Multivariable associations of receiving influenza and pneumococcal vaccinations in 
patients with T2DM
In the multivariable model, female gender (OR: 0.73, 95%CI: 0.60-0.89), age (OR: 1.03, 
95%CI: 1.02-1.05), diabetes duration (OR: 1.05, 95%CI: 1.03-1.06), higher education (OR: 
1.50, 95%CI: 1.22-1.83), having optimal HbA1c levels (OR: 1.36, 95%CI: 1.13-1.64) and 
using statins (OR: 1.57, 95%CI: 1.31-1.89) were significantly associated with receiving 
influenza vaccination.

The significant associates of receiving pneumococcal vaccination were age (OR: 1.05, 
95%CI: 1.03-1.07), longer diabetes duration (OR: 1.04, 95%CI: 1.02-1.06), higher 
education (OR: 1.50, 95%CI: 1.06-2.12), followed up in a private care center (OR: 2.27, 
95%CI: 1.47-3.49), having optimal HbA1c levels (OR: 1.69, 95%CI: 1.24-2.30) and statin 
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Figure 1 Multivariable logistic regression analysis of vaccination among patients with type 1 diabetes mellitus (dependent variable: 
vaccination of influenza and pneumococcus). BMI: Body mass index; HbA1c: Glycosylated hemoglobin A1c; LDL-C: Low density lipoprotein cholesterol; CI: 
Confidence interval; OR: Odds ratio.

Figure 2 Multivariable logistic regression analysis of vaccination among patients with type 2 diabetes mellitus (dependent variable: 
vaccination of influenza and pneumococcus). HbA1c: Glycosylated hemoglobin A1c; BP: Blood pressure; LDL: Low density lipoprotein cholesterol; CI: 
Confidence interval; OR: Odds ratio.

treatment (OR: 1.65, 95%CI: 1.21-2.25) (Figure 2).

The comparison of the vaccination rates in age specific subgroups
The rates of vaccination were higher in patients with T2DM who were over 65 years 
old for both influenza (36.4% vs 23.2%, P < 0.001) and pneumococcus (27.3% vs 7.4%, P 
< 0.001). (Figure 3) We did not compare the vaccination rates in patients with T1DM 
since there were few patients over 65 years in this group.

DISCUSSION
The results of the present study showed that Turkish patients with diabetes had very 
low vaccination rates for influenza and pneumococcus infections. There were no 
significant differences between the vaccination rates in patients with T1DM and T2DM 
and the influenza vaccination was much more common in both types. Longer diabetes 
duration and older age were the common independent associates of having 
vaccination for both types of patients. On the other hand, higher education levels, 
having optimal glycemic control, and using statins were the common independent 
associates of vaccination in patients with T2DM. Regarding the growing awareness of 
the importance of vaccination, the implications of these findings are discussed below.

Prevention of influenza and pneumococcal infections with routine vaccination 
decreased mortality and morbidity and the hospitalization rates in patients with 
diabetes[5,6]. The importance of having vaccinations against influenza and pneumo-
coccus has become more evident during the outbreak of coronavirus disease 2019. 
Several studies show that influenza and pneumococcal vaccinations may protect 
against symptomatic cases of infection and death by cross-reactivity with severe acute 
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Figure 3 The comparison of the vaccination rates in patients with type 2 diabetes mellitus (according to age).

respiratory syndrome coronavirus 2 antigens[20,21]. On the other hand, the prevention 
of influenza and pneumococcal infections will help to reduce diagnostic dilemmas, 
and inappropriate management in terms of antiviral therapy and infection control[22]. 
National and international guidelines strongly recommend routine vaccinations of 
influenza and pneumococcal pneumonia in patients with diabetes[7,9]. But the overall 
vaccination rates are not at the desired levels in many countries. Studies in different 
populations reported influenza vaccination rates between 40% and 60%[12,23-25]. In 
terms of pneumococcal vaccine, the situation is slightly worse, and the rate of 
vaccination in various countries varies between 18% and 53% in patients with diabetes
[26-28]. Moreover, there are various reasons for the lower vaccination rates in studies. 
The most common reason for low vaccination rates in these studies seems to be the 
low vaccination awareness of both patients and healthcare providers. To produce 
effective nationwide vaccination policies, it is necessary to know the regional factors 
that resulted in low vaccination rates.

TEMD Vaccination study showed that the vaccination rates in Turkey are much 
lower than those of the other countries in patients with T1DM and T2DM. These 
findings are in line with the results of a previous report about the vaccination rates in 
Turkish patients with diabetes, which mentioned the rate of receiving influenza and 
pneumococcus vaccinations in patients with T2DM as 27% and 9.8%, respectively[15]. 
Another previous single-center study reported the vaccination rates for influenza and 
pneumococcus as 14.6% and 3.8% in patients with diabetes[16]. Considering that the 
patients enrolled in the current study were followed up in tertiary endocrine or 
diabetes units, it is seen that the current vaccination rates are quite low and there is no 
significant increase in these rates compared to previous studies. In this regard, the low 
vaccination rates even in this patient group, which includes patients with significantly 
complicated and advanced diabetic ages, suggest that healthcare givers do not pay 
sufficient attention to vaccination even in the tertiary care centers for diabetes.

TEMD Vaccination Study also gives us data about the sociodemographical charac-
teristics of patients vaccinated for influenza and pneumococcal infections. Especially 
the older age and longer diabetes duration were common determinants in patients 
with both T1DM and T2DM. Patients with a longer duration of diabetes are likely to be 
more complicated, and therefore, they are likely to visit health centers more frequently 
and may have a higher chance to get advice for vaccination from healthcare profes-
sionals. In this regard, a Spanish study showed that physician visits increase the 
probability of receiving the vaccination[29]. The multivariable analysis also showed 
that age had a significant impact on vaccination rates of patients with diabetes. The 
rates of vaccination for influenza and pneumococcus more than doubled in patients 
with T2DM over 65 years. The effect of age on vaccination was also reported in many 
other studies of the diabetes population[10-12]. The reason why age was an important 
factor for receiving vaccination in many studies may be that patients of older ages are 
more complicated, have a higher number of comorbidities, and therefore, apply to 
health centers more frequently. Another reason may be that in many countries, 
including Turkey, influenza and pneumococcal vaccines are recommended routinely 
for older ages, regardless of diabetes[30-32].

Being followed up in private centers appear to be another important factor for the 
higher vaccination rates of patients with diabetes. The reason for this association may 
be that healthcare providers working in private centers can devote more time to 
patients and thus may be much more concerned about preventive measures such as 
recommending vaccination. In this regard, inadequate knowledge provided by the 
healthcare professionals to patients and/or the clinical inertia of physicians to prevent 
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diseases has been shown as the main obstacles to increasing vaccination rates[33]. In 
patients with T2DM, optimal glycemic control was also associated with receiving 
influenza and pneumococcal vaccination. Similarly, higher education level was also a 
determinant of receiving influenza and pneumococcal vaccination in these patients. In 
our previous study, high education level was found to be an important predictor for 
optimal glycemic control[17]. The higher rates of vaccination in educated patients with 
better glycemic regulation can be explained by the better self-care and higher demand 
for preventive health measures in these patients. Overall, when the parameters 
determining vaccination in both types of diabetes are evaluated together, it is seen that 
especially young patients and patients with shorter diabetes duration are less likely to 
be vaccinated.

There may be several limitations of the TEMD Vaccination Study. First of all, the 
cross-sectional design of the study may preclude the casual relationship between 
patients’ characteristics and receiving influenza and pneumococcal vaccination. 
Additionally, there may be a possibility of selection bias in the present study. Patients 
enrolled in this study are under follow-up in the tertiary endocrine or diabetes units, 
therefore, they are more likely to have multiple comorbidities and complications. For 
this reason, the study population may not reflect entirely the general population with 
diabetes. Also, the design of the current study does not include the beliefs and 
attitudes of physicians about vaccination of patients. However, the large study 
population, multicenter design, and the presentation of the results for patients with 
T1DM and T2DM in separate are the strengths of the present study.

CONCLUSION
In conclusion, the findings of the TEMD Vaccination study indicate that Turkish 
patients with diabetes have very low influenza and pneumococcal vaccination rates. 
Considering that this study was conducted in tertiary endocrine or diabetes units, the 
physicians focused only on the treatment of the disease, and consequently, stay away 
from preventive medicine. The lower rates of vaccination in some special populations, 
such as younger patients and patients with short duration of diabetes, suggest that 
specific vaccination strategies should be developed for these populations. Finally, the 
TEMD study showed that not only metabolic control but also preventive measures are 
not sufficient enough for people with diabetes living in Turkey.

In conclusion, this study identified demographic and clinical factors related to low 
influenza and pneumococcus vaccination rates among the adult population with 
diabetes. Regarding that this nationwide survey was held in tertiary endocrine or 
diabetes centers, it is highly likely that the rates of vaccination could be much lower in 
the overall country. These results should mandate urgent measures to increase 
vaccination rates including the efforts to improve health awareness in patients and 
prevent inertia in physicians caring for patients with diabetes.

ARTICLE HIGHLIGHTS
Research background
The prevalence of diabetes is increasing worldwide, and increased diabetes frequency 
means an increase in the incidence of diabetes-related mortality and morbidity. Turkey 
stands as the country with the highest diabetes mellitus prevalence in Europe. Since 
commonly seen infections are associated with significantly increased morbidity and 
mortality, vaccination programs are now among the standard of care for diabetes 
mellitus. Vaccination for influenza and pneumococcal infections has gained broad 
acceptance worldwide.

Research motivation
Although current guidelines emphasize the importance of influenza and pneumo-
coccal vaccination in diabetic patients and that physician acceptance has been reported 
to increase, the reported vaccination rates still remain low in many countries with 
different economic development. The rates of vaccination in patients with diabetes 
mellitus in Turkey have not been systematically evaluated so far.
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Research objectives
The main objective of the current study was to perform a nationwide survey to explore 
the vaccination status for two major diseases, pneumococcus and influenza, among 
patients with diabetes mellitus. The secondary objective was to determine which 
patients tend to get vaccinated or not vaccinated.

Research methods
In a multicenter, cross-sectional survey design, the TEMD Vaccination Study enrolled 
454 patients with type 1 diabetes mellitus (T1DM) and 4721 patients with type 2 
diabetes mellitus (T2DM), who were under followed up in 68 tertiary endocrinology 
clinics. Vaccination status was assessed by self-reports and medical records.

Research results
The study found 23.6% and 8% vaccination rates for influenza and pneumococcus, 
respectively, in patients with T1DM. The rates were 21.2% and 8% in patients with 
T2DM. Vaccination for both conditions was recorded in 6.6% of patients with T1DM 
and 5.8% of patients with T2DM. Older age and longer diabetes duration were the 
most common associates of vaccination for both types of diabetes. Among patients 
with T2DM, higher education level, statin use, and lower HbA1c level were also 
independently associated with higher vaccination status.

Research conclusions
This study showed for the first time that patients with T1DM and T2DM had very low 
influenza and pneumococcal vaccination rates in Turkey. The findings warrant new 
and improved strategies to increase the awareness of vaccination among the partners 
involved in different levels of diabetes care, from patients to policymakers and 
healthcare professionals.

Research perspectives
As vaccination programs are cost-saving by reducing diabetes-related mortality and 
morbidity, there is an unmet need to identify the barriers and obstacles against the 
acceptance of vaccination programs by the patients and healthcare programs in this 
population. Additionally, potential difficulties in implementing the vaccination 
programs at the system level need to be identified. Finally, increasing the number of 
patients with diabetes mellitus who are vaccinated should be prioritized as these 
patients are considered much defenseless against opportunistic infections.
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