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Abstract

Objective: Several vaccines have been recommended for adults
with diabetes. This study aimed to determine the rates of uptake of
recommended vaccines in diabetic adults and estimate their asso-
ciation with sociodemographic and clinical factors. Material and
Methods: This was a cross-sectional study conducted on patients
with either type 1 or type 2 diabetes, who had attended the outpa-
tient clinics of internal medicine and endocrinology. The patients
were inquired about their immunization status against influenza,
pneumococcus, zoster, measles, pertussis, and diphtheria. Results:
Among the 350 diabetic patients, 38 (10.8%) had received a vac-
cine against pneumococcus, 90 (26%) against seasonal influenza,
and only one patient had been administered the zoster vaccine.
None of the patients had been vaccinated against measles, dipht-
heria, and pertussis. The rate of pneumococcal vaccination (PV)
increased with age (65.5+9.7 vs. 57+9.1 [OR 2.9 (95% CI=14.3-
2.67], p=0.005), although there was no such association between
influenza vaccination (IV) and age (p=0.456). The rate of PV in-
creased with the number of routine follow-up visits per year (10/38
vs. 28/38 [OR 4 (95% CI=0.994-16.096], (p=0.039). The rates of
PV and IV were significantly higher in diabetic patients with chronic
pulmonary disease (21/38 vs. 14/312 [OR 52.80 (95% CI 8.4-
333.1], p=0.005 and 31/90 vs. 4/260 [OR 29.15 (95% CI 3.37-
252.28], p=0.001) respectively. The rates of IV in diabetic patients
with chronic renal failure were also significantly different from those
without (27/90 vs. 8/260, [OR 14.28 95% CI 1.51-133.74],
p=0.013). Conclusion: We observed low rates of vaccination aga-
inst influenza, pneumococcus, and zoster in patients with diabetes,
which were below the targets recommended by the World Health
Organization.
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Ozet

Amag: Diyabetik hastalarda gesitli asilarin yapilmasi dnerilmek-
tedir. Bu galismada diyabetik hastalarda asilanma oranlarinin be-
lirlenmesi ve sosyodemografik ve klinik faktérlerle iligkilerinin
saptanmasi amaglanmaktadir. Gereg ve Yontemler: Calisma, ig
Hastaliklari ve Endokrinoloji Klinigine basvuran tip 1 ve tip 2 DM'li
hastalar tzerinde kesitsel-gdzlemsel olarak yapildi. Hastalarin in-
fluenza, pndmokok, zoster, kizamik, bogmaca ve difteri enfeksi-
yonlarina karsi asilanma durumlari sorgulandi. Bulgular:
Calismaya tip 1 ve tip 2 diabetli, toplam 350 hasta dahil edildi.
Hastalarin 38 (%10,8)'i pnédmokok, 90 (%26) mevsimsel grip ve
sadece bir hasta zoster enfeksiyonuna karsi asilanmisti. Hastala-
rin higbirinde kizamik, diphetria ve bogmaca asisi yapilmamisti.
Pnémokok asilanma (PA) orani yasla birlikte artmis bulundu
(65,5+9,7 vs 57+9,1 [OR 2,9 (%95 CI-14,3-2,67], p=0,005).
Ancak influenza asisi (IA) ile yas arasinda bdyle bir iliski saptan-
madi (p=0,456). PA orani, yillik rutin poliklinik vizit sayisi ile ilig-
kili olarak artmis gorildd (10/38 vs 28/38 [OR 4 (%95 CI
-0,994-16,096], (p=0,039). PA ve IA oranlar kronik akciger has-
talidi olan diabetes mellituslu hastalarda anlamli olarak daha ytk-
sekti (sirasiyla 21/38 vs 14/312 [veya 52,80 (%95 CI 8,4-333,1],
p=0,005 ve 31/90 vs 4/260 [veya 29,15 (%95 CI 3,37-252,28],
p=0,001). Kronik bobrek yetmezligi olan ve olmayan diyabetik
hastalarda IV oranlari arasinda istatistiksel olarak anlamh bir fark
saptandi (27/90 vs 8/260, [OR14,28 %95 CI 1,51-133,74],
p=0,013). Sonug: Diyabetik hastalarda influenza, pnémokok ve
zona asilanma oranlari Diinya Saglik Orgiitii tarafindan belirlenen
hedeflerin altinda saptandi.

Anahtar kelimeler: Diabetes mellitus; asilanma;
influenza; pnémokok; zoster; bogmaca
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Diabetes Mellitus (DM) is an important sys-
temic disease with increasing incidence,
complications, and economic burden on so-
ciety (1). Patients with DM show a higher
prevalence of comorbidities and are more
susceptible to infectious disease, which in
turn leads to increased morbidity and mor-
tality risk via several mechanisms (2,3). In-
fluenza runs a more severe course (e.g.,
higher incidence of complications such as
cardiovascular events) in diabetic patients,
with a 2-4-fold increased risk of pneumo-
nia-related hospitalization and mortality,
compared to non-diabetics (3-5). Numerous
studies show an increased risk of pneumo-
coccal pneumonia and invasive pneumococ-
cal disease (IPD) in diabetic patients, with
increased rates of mortality (6,7). Diabetics
are also at higher risk of herpes zoster in-
fection, including the risk of ophthalmic
nerve involvement and/or debilitating post-
herpetic neuralgia (8). Although the risk of
infection in diabetics is similar to that in a
healthy population, diseases such as
measles, diphtheria, and pertussis have a
more serious course in diabetic patients.
Therefore, vaccination in patients with DM is
essential. The reported immune responses
to vaccines in people with diabetes are vari-
able. However, it is generally considered that
immunization against influenza and pneu-
mococcus in this risk group yields favorable
results overall (9-13). Herpes zoster vaccine
lowers the risk of disease by 51% and post-
herpetic neuralgia by 67% in immunocom-
petent individuals aged 60 and above (14).
In pertussis, diphtheria, tetanus, and
measles, which are known for their high in-
cidence and contagiousness, natural or vac-
cination-induced immunity does not provide
lifelong protection. Recent outbreaks of
measles and pertussis in adult populations
have suggested an epidemiological shift of
such infections to an older age, where the
initiating cause is unvaccinated people or
those who have lost their immunity. There-
fore, childhood vaccines for preventable dis-
eases should also be administrated in adults
(15).

The approach of international and national
organizations to vaccination may differ in
the type of recommended vaccine, patient’s
age, and the presence of chronic illness. All

the organizations suggest the administration
of IV annually before the flu season begins
and PV for patients with diabetes of all ages,
with some differences in vaccination regi-
mens according to the age (16-19). A single
dose of zoster vaccine (ZV) for all diabetic
adults aged 60 years and above is recom-
mended by the Advisory Committee on Im-
munization Practices (ACIP) and the
Infectious Diseases and Clinical Microbiology
Speciality Society of Turkey (EKMUD)
(17,19). Pertussiscontaining vaccines have
recently been started to be used for adults
(15). Some organizations recommend that
all adults should get a single dose of the
tetanus toxoid, reduced diphtheria toxoid,
and acellular pertussis (Tdap) vaccine fol-
lowed by Td booster every ten years, and at
least one dose of MMR vaccine for adults
born during or after 1957 who have no evi-
dence of immunity (15,19).

Studies investigating the uptake of and re-
sponse to recommended vaccines in adults
with chronic diseases in Turkey are limited.
Moreover, local epidemiological changes, the
rise of immigration over the past years,
along with an increased risk of re-emerging
epidemics, and the aging of the population
associated with an increased risk of comor-
bidities, require a systematic approach to
vaccination and updating the immunization
schedules. This study aimed to investigate
the uptake of influenza, pneumococcus,
zoster, measles, diphtheria, and pertussis
vaccination in diabetic patients, in the con-
text of proposed changes in vaccination and
lack of consensus on the applicability of
childhood vaccination in adults. Further-
more, we aimed to explore the clinical at-
tributes associated with the actual
vaccination rates (VR).

This was a cross-sectional study conducted
between January and August 2019 at the Is-
tanbul Prof. Dr. Cemil Tascloglu State Hospi-
tal, Department of Internal Medicine,
Istanbul, Turkey.

Patients with type 1 and type 2 DM aged
over 18-years-old, who attending the inter-
nal medicine and endocrinology outpatient
clinics, gave informed consent for data col-
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lection, and had no contraindications to vac-
cination were consecutively included in the
study. The exclusion criteria were age below
18 years and inability to provide reliable in-
formation regarding vaccination.

Sociodemographic data, comorbid diseases,
current medication, type of diabetes, disease
duration, and the number of outpatient clinic
visits during the previous years were
recorded for all the patients included in the
study. Medication data were obtained from
the patient charts. The comorbid diseases
recorded were hypertension (HT), asthma,
chronic obstructive pulmonary disease
(COPD), chronic kidney damage (CKD),
coronary artery disease (CAD), and cirrho-
sis. Although asthma and COPD were treated
as distinct diseases, we recorded them under
the title “chronic pulmonary disease (CPD)".
According to regular follow-up visits during
the previous five years, we divided the pa-
tients into two groups: those with a maxi-
mum of two annual follow-up visits and
those with at least three. Since the guide-
lines on diabetes management recom-
mended patients to have their routine
follow-up at least twice a year but with an
optimal frequency of four times a year, we
divided the patients into the above-defined
groups, highlighting the patients’ adherence
to the diabetes management plan (18). His-
tory of vaccination against influenza, pneu-
mococcus, zoster, Tdap, and measles of all
the enrolled patients for the past five years
was obtained from the physicians’ records
and/or based on the patient’s statement. We
attempted to ascertain the timing of the vac-
cination as much as possible. For seasonal
IV, patients were categorized as 1) vacci-
nated during the previous year, 2) at least
once in the last five years, and 3) annually
for the last five years. For pneumococcus,
pertussis-containing (Tdap/Td) combina-
tions, and measles, we inquired about the
time of vaccination in the past. The trade
names of vaccines were not recorded since
our objective was only to confirm the uptake
and not the efficiency of vaccination.

This study was conducted following the Dec-
laration of Helsinki. The study was approved

by the institutional ethics committee
(07.02.2017/48670771) of the Health Sci-
ences University, Okmeydani Training and
Research Hospital. All patients and/or their
caregivers were informed about the study,
and their informed consent was obtained.

The sociodemographic and clinical data were
summarized using appropriate summary
statistics. We used the Student’s t-test to
compare the continuous variables and the
Chi-square test to compare the categorical
variables. Continuous values were presented
as mean xSD. Spearman’s correlation was
used to assess the relationship between vac-
cination statuses (yes/no) and factors prob-
ably able to affect the VR. A p-value <0.05
was considered statistically significant. All
the data were analyzed using the statistical
software SPSS for Windows, version 15.0
(SPSS Inc, Chicago, IL).

A total of 350 diabetic patients who fulfilled
the inclusion criteria were enrolled in the
study. The population in the study consisted
of type 1 (n=35) and type 2 (n=315) dia-
betic patients. The demographic and clinical
characteristics of all patients were recorded,
as shown in Table 1.

Thirty-eight (10.8%) of the patients re-
ceived pneumococcal vaccine all in the pre-
vious five years. Twenty-four (63%) of the
patients receiving PV were 65 years of age
or older. The number of older patients (=65
years, n=103) receiving PV was higher than
younger ones (<65 years) (p<0.005) (Table
2). No patient with type 1 DM received
pneumococcal vaccine.

Analysis of distribution of influenza vaccina-
tion over the past five years for all patients
revealed that 90 (26%) patients received an
influenza vaccine during the last year, 108
(31%) had received it at least once during the
last five years, and 60 (17%) had received IV
annually. The seasonal IV rate of 65 years or
older diabetic patients during the last year
was 30%. The distribution of vaccination in
type 1 DM patients was as follows: 10 (2.8%)
patients had received an influenza vaccine
during the last year, 16 (4.5%) had received
it at least once during the last five years, and
3 (0.8%) had received IV annually.
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Variables Patients n=350
Age (mean=SD; year) 57,9+10,7
Age of TIDM* 48,5+6,3
Age of T2DM** 58,919,3

Number of the patient over the
age of 65 (n; %)
Gender male/female (n)

103 (29%)

97/253
Education status
No education 142 (41%)

Primary school 165 (47%)

High school 42 (12%)
University 0
Diabetes duration (years; meanSD) 8,9+6,7
Diabetes duration of TIDM* 17,8+7,9
Diahetes duration of T2DM** 7,9+5,4

Comorbidities (n; %)

HT+ (n=232) 232 (66%)

CAD** (n=59) 59 (17%)
CKD***(n=35) 35 (10%)
CPD*+*+ (n=35) 35 (10%)
Treatment options (n; %)

Only diet 9 (3%)
OAD* 180 (51%)
OAD+hasal Insulin 43 (12°%)

Intensive insulin therapy 118 (34°%)

Number of follow up visits per year (n; %)

Less than one visit per year 43 (12%)
One regular visit per year 59 (%17)
Two regular visits per year 132 (%37)
Three regular visits per year 62 (%18)
Four and more regular visit per year 90 (%26)

T1DM*: Type 1 diabetes mellitus; T2DM**: Type 2 diabetes
mellitus; HT*: Hypertension; CAD**: Coronary artery disease;
CKD**+*: Chronic kidney damage; CPD****: Chronic pulmonary
disease; OAD®: Oral antidiabetic drugs.

Only one patient with type 2 DM had been
vaccinated against herpes zoster. No patient
was vaccinated against measles, diphtheria,
or pertussis.

The rates of PV and IV were similar between
genders. We observed that the rate of PV
(65.5£9.7 vs. 57£9.1 [OR 2.9 (95% CI-
14.3 -2.67)]; p=0.005) increased with in-
creasing age, whereas there was no such
association between IV and age (Table-2).
IV and PV rates increased with an increase
in the number of regular DM follow-up visits,
but it was only statistically significant for PV
(10/38 vs. 28/38 [OR 4 (95% CI -0.994 -

16.096], (p=0.039) (Table 2). The rates of
PV and IV were higher in diabetic patients
with CPD with a high statistical significance
(21/38 vs. 14/312 [OR 52.80 (95% CI 8.4-
333,1], p=0.005 and 31/90 vs. 4/260 [OR
29.15 (95% CI 3.37-252.28], p=0.001), re-
spectively. There was also a statistically sig-
nificant difference between the rates of IV in
diabetic patients with CKD than those with-
out (27/90 vs. 8/260 [OR 14.28 95% CI
1.51-133.74], p=0.013). Although the rate
of PV was higher in diabetic patients with
CKD, we did not find a significant difference
in the rate of PV between patients with CKD
and without CKD (Table 2). Of the 38 pa-
tients who were vaccinated against pneu-
mococcus, 34 also received influenza
vaccination. There was a significant associ-
ation between the rates of two vaccinations
(P<0.001). Patient with zoster vaccine up-
take had been simultaneously vaccinated
against pneumococcus and influenza. There
were no statistical differences between the
rates of IV and PV regarding education sta-
tus, treatment characteristics, duration of
diabetes, HT, and CAD (Table 2).

In this study, we observed lower rates of 1V,
PV, and ZV in type 1 and type 2 diabetic pa-
tients, which were below the targets recom-
mended by the World Health Organization
(WHO) (20,21). Childhood vaccines required
to protect public health were not adminis-
tered at all.

VRs, both in general and diabetic popula-
tions, vary depending on age, socio-eco-
nomic status, or regional development. A
seven-year retrospective study on the rates
of IV among 124,503 diabetic patients in the
United States, as an example of a developed
country, has demonstrated that IV rates vary
between 63% and 69% annually. Vaccinated
diabetics were older and had more comor-
bidities than the non-vaccinated ones (11).
According to the National Center for Health
Statistics (NCHS) data of the last four years,
the rates of IV and PV were 62% and 53%,
respectively, with no variation between the
years. The rates of both IV and PV in diabetic
patients have been demonstrated to increase
with income status and age and vary by race
and ethnicity (22). In a Canadian study, the
rate and trend of IV between 2006/07 and
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Variables Influenza vaccination
Vaccinated Non vaccinated

(n=90) (n=260)

Age 59.7+10.1 57.3+9.3

Age

<65 (n=247) 59 (17%) 188 (54%)

=65 (n=103) 31(9%) 72 (20%)

Gender

Male (n=97) 35 (10%) 62 (18%)

Female (n=253) 55 (16°%) 199 (57%)

Education status

No education 35 (10%) 107(31%)

Primary school 48 (14%) 117 (33%)

High school 7 (2%) 36 (10%)

University - -

Diabetes duration 10.4+6.5 8.4+6.3

(years; mean+5D)

Comorbidities (n; %)

HT* (n=232) 69 (20%) 163(47%)

CAD** (n=59) 20 (6%) 39 (11%)

CKD***(n=35) 27 (8%) 8 (2%)

CPD**** (n=35) 31 (9%) 4 (1%)

Treatment options

Only diet (n=9) 2 (0.5%) 7 (2.5%)

OAD& (n=180) 34 (10%) 146 (42%)

OAD+basal 14 (4°%) 29 (8%)

Insulin {(n=43)

Intensive insulin 40 (11%) 78 (22°%)

therapy (n=118)

Number of follow

up visits per year

Twice or less 36 (10%) 162 (46%)

More than twice 54 (15%) 98 (28%)

Pneumococcal vaccination

P value Vaccinated Non vaccinated P value
(n=38) (n=312)
0.288 65.5+9.7 57+9.1 0.005
14 (4%) 233 (67%)
0.456 24 (7%) 79 (22%) 0.015
17 (5%) 80 (23%)
0.118 21(6%) 232 (66%) 0.150
14 (4%) 128 (36%)
20 (6%) 146 (42%)
0.326 4 (1%) 38 (11%) 0.877
0.184 8.2+4.9 9+6.5 0.708
0.143 31 (9%) 201(57%) 0.212
0.085 10 (3%) 49 (14%) 0.390
0.013 12 (3%) 23(7%) 0.090
0.001 21(6%) 14 (4%) 0.005
0 9 (3%)
24 (7%) 156 (45%)
7(2%) 36 (10%)
0.363 7(2%) 111 (32%) 0.570
10 (3%) 187 (53%)
0.056 28 (8%) 125 (36%) 0.039

HT*: Hypertension; **CAD: Coronary artery disease; ***CKD: Chronic kidney damage; **** CPD: Chronic pulmonary disease.

2013/14 were relatively stable, with an av-
erage rate of 40% (23).

Data from European countries have
demonstrated that the rates of IV vary be-
tween 10-86% (24-28). Some member
states of the WHO European Region have
reported an increase in vaccination cover-
age rates in this population, while others
have reported a decrease over time
(26,28). Among these countries, the
Netherlands (>75%) consistently had the
highest coverage in the diabetic group, fol-

lowed by England and Belarus (24,26).
Greece had the lowest IV coverage in the
diabetic group. Although there was a sub-
stantial gap in data on vaccination cover-
age, it was observed that IV coverage in
diabetic patients differed considerably
among European countries (25,26,28). The
proportion of diabetic patients adminis-
tered PV varied between 2% and 23% and
was much lower than that of IV in these
countries (29,30). Turkey is a developing
country and a member state of the WHO
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European Region. The IV rates observed in
our study were lower compared to those in
some developed countries such as the
United States, Netherlands, and Canada.
Similarly, some of the European countries
had also reported unsatisfactory outcomes.
Our rates of PV were lower in diabetic pa-
tients, as in most European developed
countries.

However, most of the European countries
are developed and have national policies for
IV/PV, which allows for a predominant pay-
ment mechanism for the coverage of rec-
ommended vaccinations by national health
insurance (26,31). Thus, differences in VRs
among these countries cannot be explained
only by financial reasons. They are also in-
fluenced by a lack of awareness that infec-
tious diseases may trigger serious
complications, inadequate vaccination
recommen- dations by physicians, and com-
munity perception that vaccination is un-
necessary (24).

In developing countries, data for uptake of
the recommended vaccines in diabetic pa-
tients is insufficient. Rates of IV were re-
ported to vary between 0.4% and 28%,
and rates of PV varied between 0.7 and
26% (32-35). The rates of IV and PV in our
study were slightly higher compared to the
study results from other developing coun-
tries, including China, India, Morocco, and
Thailand. In contrast to developed coun-
tries, the unsatisfactory results of vaccina-
tion in developing countries are due to a
lack of access to vaccination services, ab-
sence of a national vaccination policy incor-
porating health insurance coverage, and
insufficient investment in vaccine manufac-
turing (36).

Turkish healthcare organizations have pre-
cise recommendations for vaccinations in
diabetic patients as adopted in developed
countries. Although the payment for vacci-
nation is covered by the national health in-
surance system, the decision on the vaccine
uptake is the choice of the diabetic patient.
The low VRs observed in our study are
probably due to similar reasons, such as low
awareness of vaccination-related benefits,
which was indirectly supported by the fact
that the VR increased with an increase in
the number of regular follow-up visits. On
the other hand, most of our patients who

were vaccinated against one of the infec-
tious agents were observed to have re-
ceived other recommended vaccines,
implying an enhancement in awareness for
vaccination. Our observations on the asso-
ciations between previous IV and PV, and
more findings of several studies on prior PV
and current PV, indicate that the patients
who had received any kind of vaccination
were likely to be more vigilant about dis-
ease prevention (37,38). The VRs in devel-
oped countries increased with the presence
of CPD, a higher number of regular follow-
up visits, and a longer duration of diabetes
(25,38). Our findings regarding the rela-
tionship between comorbidities and vacci-
nation status were consistent with the
literature. A higher number of follow-up vis-
its affected the PV rates in our population
but did not affect the rates of IV. No rela-
tionship was observed between the duration
of diabetes and VR. Older age was the most
predictable factor for vaccination in most
studies, although the strength of this asso-
ciation was variable. In our study, only the
rate of PV increased with age. Achieving a
relatively higher rate of IV than PV without
any difference between the age groups
could be partially explained by the recurrent
influenza outbreaks, which caused an im-
pact on increasing awareness on this infec-
tion, as well as encouraging vaccination in
almost all age groups in Turkey in recent
years. Development of geriatric medicine
and initiation of a vaccination program for
elderly patients, as part of a preventive
arrangement, may have contributed to an
increase in rates of PV in the elderly diabetic
population, as observed in our study. The
rates of IV and PV did not differ across ed-
ucational level in contrast to the findings of
other studies (39,40). The discrepancy be-
tween our results and those of others may
be explained by the fact that much of our
cohort comprised patients without or hav-
ing a low level of education; thus, prevent-
ing a possible comparison.

In Turkey, data on the VRs of diabetic pa-
tients are also variable. In elderly diabetic
patients living in the Izmir region (n=274;
mean age=72%six years), rates of IV and
PV were 38.1% and 13.4%, respectively,
which were observed to be significantly
higher than those in diabetic patients in
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general (41). In a study from Antalya
(2006, n=1494) revealed that only 111
(7.4%) patients had received influenza vac-
cine. Of those vaccinated, 13.4% were DM
patients (42). Another study from Ankara
(n=318; type 1 DM=6.9% and type 2
DM=93.1%; average age=54.7 years) re-
ported that the rates for IV and PV were
14.6% and 3.8%, respectively, which were
lower than our results. Similar to our re-
sults, there was no relationship between ed-
ucational status and VRs (43). In a recent
study (n=293) from Istanbul, the rates of
IV and PV in diabetic patients were 34.1%
and 9.9%, respectively (44). In 2013, a
large (n=5682) study conducted by Satman
reported the rates of IV and PV in Turkish
diabetic patients as 27% and 9.8%, respec-
tively (45). The age of patients and dura-
tion of diabetes of our cohort were similar to
those in Satman’s study that characterized
the profile of the diabetic population in
Turkey. The rates of IV and PV observed in
our study were similar to those reported in
other studies. In our study, regular follow-
up visits were observed to positively influ-
ence PV, which was not observed in
Satman’s study. In Satman’s study, diabet-
ics with more severe health conditions were
reported to be less likely to be vaccinated,
whereas, in our study, certain diseases such
as CPD and CKD were positively associated
with VRs. Although we had a smaller cohort
that represented a limited range of vaccina-
tion practice in diabetic patients in Turkey,
when we compare our results with those in
Satman’s study, several important findings
were highlighted. Firstly, although our work
was conducted eight years after Satman’s
study, the rates of IV and PV in patients
with diabetes were similar to the baseline
data from this epidemiological study com-
ing from 2013 (data collection in 2011).
This suggested that the VRs did not signifi-
cantly increase over time. In the referred
study, explaining the importance of vacci-
nation to the patients resulted in an in-
crease in IV and PV rates from 27% to 63%
and from 9.8% to 41%, respectively. Given
the low VRs in our study, physicians who
seemed to be the most important factors to
enhance the rates of vaccination have not
been actively involved in vaccination pro-
motion initiatives over time. Finally, in Sat-

man'’s study, diabetic patients with more co-
morbidities and/or familial risk factors had a
lower rate of IV and PV uptake at the base-
line. Our study revealed increased VRs in di-
abetic patients with certain conditions such
CPD and CKD, compared to those without
such conditions. This finding probably indi-
cated an enhancement in the concern about
the preventive measures in diabetic pa-
tients with comorbidities and showed an im-
provement in the multidisciplinary approach
in preventive measures in high-risk pa-
tients.

There are little data on VRs on zona,
measles, diphtheria, and pertussis, where
the vaccines have been recommended in the
context of community protection in patients
with diabetes. According to the data from
NCHS, the rate of diabetic patients over 60
years of age vaccinated against herpes
zoster was 27.9% and 27.2%, respectively.
Low uptake of herpes zoster vaccination
(4%) was generally observed, with varia-
tions based on age, race, and low-income
levels. Data on vaccination in diabetic adults
against tetanus toxoid, reduced diphtheria
toxoid, Tdap, and measles are lacking, but
have been reported to range between 8 and
28% in all adult populations during the pe-
riod from 2012 t0o2016 (46). In a Brazilian
study addressing immunization against
measles, mumps, and rubella associated
with younger patients, 14.9% of the pa-
tients with DM had been reported to have
undertaken at least one dose of MMR. But
Td vaccine in those diabetic patients was ad-
ministered at a high rate of 65.5% (47).
There were no data on vaccination against
measles and Tdap/Td in Turkish diabetic
adults.

The limitations of this study were the cross-
sectional design and collection of the data
based on self-reports, which may pose a
challenge in recalling whether or when the
vaccination was administered, especially in
older patients.

Vaccination rates among adults with DM
were below the targets recommended by
the WHO. Specific policies are needed to im-
prove the vaccination rates in this risk group
of patients.
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