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Vaccine Coverage Rates Among 
12-23 Month Old Children Living 

in Four Selected Provinces of Turkey: 
Results of a Lot Quality Survey

AABBSSTTRRAACCTT  OObbjjeeccttiivvee:: The aim of the study is to evaluate the coverage rates for routine childhood
vaccines at the provincial-level and to identify the districts with “unacceptably low” coverage
rates. MMaatteerriiaall  aanndd  MMeetthhooddss:: A Lot Quality Technique -based cross-sectional study was conducted
in four selected provinces, on a representative sample of residents aged 12-23 months in order to
evaluate coverage for routine childhood vaccines [Bacille Calmette-Guérin (BCG), diphtheria,
tetanus, pertussis, polio & Haemophilus influenzae type b (DTaPHibIPV3), oral polio vaccine
(OPV), Hepatitis B3 and measles, mumps & rubella (MMR)], to identify the districts with cover-
age rates below 75%, and to investigate reasons for non-vaccination. RReessuullttss:: A total of 1640 chil-
dren were included in the survey. Based on self-reports, the percentage of fully immunized
children ranged between 88.6% and 98.1% in the four provinces. The percentage of timely vacci-
nations varied from 71.5 to 78.4, according to the type of the vaccine and overall coverage rates
were below 75% in four lots. Potential associations between children’s “fully and timely vaccina-
tion” status and some socio-demographic characteristics were examined with logistic regression
modeling. The results have shown that the estimated risk of improper/inadequate vaccination is
affected positively by having an employed mother, a primary school graduate or less educated
mother and mother's age but is negatively affected by the child’s age. CCoonncclluussiioonn:: This study iden-
tified vaccine coverage for ten routine vaccines that should be completed before the age of 24
months and the areas that need a special attention in vaccination services.

KKeeyy  WWoorrddss::  Vaccination; lot quality assurance sampling; immunization schedule; child

ÖÖZZEETT  AAmmaaçç:: Çalışmanın amacı il düzeyinde rutin çocukluk çağı aşılarının kapsayıcılığını de-
ğerlendirmek ve kabul edilemeyecek düzeyde düşük aşı kapsayıcılığının olduğu bölgeleri belir-
lemektir. GGeerreeçç  vvee  YYöönntteemmlleerr::  Oniki-23 ay arasındaki çocuklarda rutin çocukluk çağı aşılarının
[Bacille Calmette-Guérin (BCG), difteri, tetanoz, boğmaca, polio & Haemophilus influenzae tip
b(DTaPHibIPV3), oral polio aşısı (OPA), Hepatit B3 and kızamık, kabakulak ve kızamıkçık (KKK]
yapılma oranlarını değerlendirmek, aşılama oranları %75’in altındaki bölgeleri belirlemek ve
aşılamamanın nedenlerini araştırmak için Lot Kalite Tekniğine dayalı kesitsel çalışma seçilmiş
dört ilde gerçekleştirildi. BBuullgguullaarr:: Toplam 1640 çocuk çalışmaya alınmıştır. Katılımcılardan al-
ınan bilgilere göre, dört ilde tam olarak aşılanmış çocukların oranları %88,6 ile %98,1 arasında
değişmekteydi. Zamanında aşılama yüzdesi aşının tipine göre %71,5 ile %78,4 arasında deği-
şmekte olup, genel aşılanma kapsayıcılığı dört lotta %75’in altında olarak saptanmıştır. Çocukların
tam ve zamanında aşılanma durumları ile bazı sosyodemografik özellikler arasındaki potansiyel
ilişkiler lojistik regresyon modeli ile incelenmiştir. Sonuçlar, uygunsuz/yetersiz aşılanma için
tahmin edilen riskin annenin çalışması, ilkokul mezunu veya daha düşük eğitimli olması ve an-
nenin yaşından olumlu olarak etkilenmekte olduğunu fakat çocuğun yaşından olumsuz olarak
etkilenmekte olduğunu göstermiştir. SSoonnuuçç:: Bu çalışma 24 aydan önce tamamlanması gereken
on rutin aşının kapsayıcılığını ve aşılama hizmetlerinde özel dikkat gerektiren bölgeleri ortaya
koymuştur.

AAnnaahhttaarr  KKeelliimmeelleerr:: Aşılama; öbek kalite güvence örneklemesi; aşı program; çocuk  
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accine preventable diseases in childhood
still constitute an important public health
problem. As vaccine-preventable diseases

still pose significant threats, strengthening immu-
nization programs remains vital.1 Vaccination, re-
garded as one of the greatest achievements in
medicine and one of the most cost-effective health
care practices, is a public health practice of major
significance in preventing diseases. Immunization
is also one of the human and child rights, which
was clearly stated in Article 25 of the Universal
Declaration of Human Rights and in Article 24 of
the Convention on the Rights of the Child.

Turkey is a country with 72 million inhabi-
tants and about 75% of the population lives in
urban areas. Administratively, the country is di-
vided into 81 provinces and more than 900 dis-
tricts. Approximately 1.3 million babies are born
and vaccinated against 11 diseases annually.2

Several factors may interfere with vaccination
rates such as awareness of the parents on the vital
importance of vaccination in childhood; availabil-
ity, accessibility and acceptability of vaccination
services; familial, social, cultural and economic fac-
tors. Despite well-defined national vaccination
programs and efforts to increase vaccine coverage
rates, desired levels may not be reached or even fall
below “acceptable” levels in some regions or dis-
tricts. Data on performance at the local level is vital
to enhance overall vaccination coverage. Routine
surveillance programs are crucial for baseline esti-
mations and proper follow-up of vaccination serv-
ices, yet, not always complete and reliable:
resources and manpower are usually limited, data
are available only for those “who seek medical ad-
vice/service”, and/or data collection forms may/may
not include the information required. Periodic
household surveys may be beneficiary in reaching
even those least likely to seek medical help and
who cannot have access to the services. Several sur-
vey techniques can be used for determining vacci-
nation coverage rates at a given setting, where each
technique has certain advantages and disadvan-
tages, given the resources.3-6

The Lot Quality Technique (LQT) has long
been used for evaluating vaccine coverage rates.

This technique can easily be conducted by local
staff/trained interviewers and is particularly effi-
cient when there’s an overall high coverage of the
population, while, sub-units of the population are
heterogeneous in coverage rates; and, is advanta-
geous where coverage rates of individual sub-units
of the population need to be evaluated.5,7,8

According to Robertson and et al., interest in
applying lot quality assurance sampling (LQAS) to
health assessments has been growing since the
mid-1980s. They showed, in their review of litera-
ture study, that 266 of the 805 surveys were on im-
munization coverage in the period 1984-2004. The
number of studies on immunization coverage car-
ried out with LQT increased to 195 between the
years 2000 to 2004, while it was only 10 between
the years 1984-1989. These studies were carried out
in 35 different countries and 210 of them (78.9%)
were in rural areas. One hundred twelve surveys
assessed immunization coverage in children,
mostly between 12-23 months of age.9

In this study, a population-based survey was
planned to evaluate coverage rates for routine
childhood vaccines on the provincial-level; to iden-
tify the districts with “unacceptably low” vaccina-
tion coverage rates (if any); and, to investigate
reasons for non-vaccination. 

MATERIAL AND METHODS

A cross-sectional epidemiologic study was con-
ducted on a representative sample of children aged
12-23 months (henceforth referred to as “chil-
dren”) to establish valid and reliable estimates for
evaluating effectiveness of the routine vaccination
services provided in the region and to ultimately
provide scientific evidence for tailoring future in-
terventions in the region to maximize vaccination
rates among children. The survey was conducted
and completed between September 27 and No-
vember 02, 2010. 

During the study, Turkey was in a transition
period on the provision of health services. The
number of provinces determined depending on the
availability of resources and the universe of the re-
search consists of four provinces in which two of
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them have family medicine implementation. In
some regions (including Elazığ and Samsun
provinces) primary health care services were pro-
vided by family physicians, whereas health centers
were responsible for providing this service in other
parts of the country (including Balıkesir and Gire-
sun provinces). Selecting two family medicine im-
plementation provinces primarily, and then
establishing other provinces according to this two
provinces would be more appropriate in the deter-
mination of the provinces. Starting date of family
medicine implementation, the fully immunized
percent according to the target population and lot
number have been regarded as selection criteria for
the first two provinces. 

Data of the study was collected via household
surveys, based on parents’ (or care-givers`) self-re-
ports and children`s vaccination cards, whenever
available. 

In the study, coverage rates were calculated
for each province as a whole, and districts with
coverage rates below 75% were identified as the
units with “unacceptably low” coverage rates. Ten
vaccines were included in the study and a child was
considered as “fully-immunized” if s/he was vacci-
nated for Bacille Calmette-Guérin (BCG), three
doses of diphtheria, tetanus, pertussis, polio &
Haemophilus influenzae type b (DTaPHibIPV),
Hepatitis B, and one dose of (measles, mumps &
rubella (MMR).10 The quality of services was also
evaluated based on two criteria: presence of a vac-
cination card and “timeliness” of vaccinations. 

In the study, the LQT was used to select chil-
dren and to perform district-specific evaluations.
Each district of the selected provinces was desig-

nated as a “lot”, providing data for calculation of
coverage rates and determining the“quality” of
services.

The LQT was originally derived from produc-
tion-line industry to categorize the quality of
batchs of a product as either permissible or unsat-
isfactory based on the production of defective units
in each found by inspecting a sample of units
(“lots”). In evaluating vaccination services in a se-
lected area, the population is divided into individ-
ual (administrative or service) units; where a
sufficient number of subjects are randomly chosen
from each unit; and, vaccination status of those se-
lected children are evaluated. The total sample size
in the study was determined based on the total
population aged 12-23 months; acceptable levels of
vaccination coverage and the desired level of con-
fidence and level of accuracy in reaching a valid es-
timate. In the study, the “acceptable range” was set
from 75% to 95% (the national target).10 Any lot
with a coverage rate of <75% was identified as
“having unacceptably low” coverage, and thus, re-
quired urgent attention. The coverage rate for each
vaccine was calculated for the total population with
a confidence level of 95±5%.7 Some characteristics
of the provinces in the study are shown in Table 1.

The required total sample size was calculated
as minimum 384 people for each province.7 Lots are
determined as districts and considering number of
child for each lot, it is thought that lot number in
a province ought to be between 10 and 20. Number
of lots, lot sample sizes, total sample sizes and de-
cision values for each province are presented in
Table 1. The decision values were identified using
Sample LQ software package.
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Number of children

Population Number of Lot sample Minimum Total sample Included in Decision

Province Total 12-23 months old Lots size size required Reached the analysis value

Balıkesir 1 079 724 11 987 19 21 399 403 403 2

Elazığ 548 707 8 673 11 35 385 416 410 4

Giresun 386 399 4 683 16 24 384 413 407 3

Samsun 1 233 677 17 423 17 23 391 425 420 2

TABLE 1: Some characteristics of the provinces in the study (2010).



In the study, data were based on self-reports
of the children’s caregiver (mother, whenever pos-
sible). A questionnaire, which was based on the
data collection tool of the study conducted by Cakir
et al., was used to conduct face-to-face interviews
at household settings.11 The 3-page questionnaire
was completed in about 15 minutes and included
questions on sociodemographics, vaccine-related
characteristics of children, family characteristics,
and reasons for non-vaccination (if applicable). 

The children were considered as immunized
or not, based on their immunization cards. For
those without an immunization card, self-report of
the mother or any other responsible and reliable
person in the family with respect to the immu-
nization status of the child was considered.

SPSS version 15 statistical software package
(Chicago, IL) was used for data analysis, which in-
cluded frequency and percent distributions; calcula-
tion of coverage rates for individual vaccines for
children in selected provinces; and identification of
lots with coverage rates below 75%. Based on LQT,
questionnaires were filled out for an equal number
of children from each lot, regardless of the popula-
tion of children aged 12-23 months. For this reason,
analysis of the level of vaccination coverage for the
entire province was conducted using appropiate sam-
pling weights. Multivariate logistic regression mod-
eling was used to identify significant predictors of
“fully and timely vaccination” in advanced analysis
section, where all potential confounders identified
from stratified analiysis of the data and/or literarture
search where included in the baseline model. 

Written permission for the study was obtained
from the Ministry of Health of Turkey. The objec-
tives of the survey were explained to potential re-
spondents, who were free to refuse participation
before or at any time during the survey. Oral in-
formed consents were obtained from parents of se-
lected children before the interviews.

RESULTS
A total of 1640 children were included in the study.
Table 2 presents distiribution of some selected
socio-demographic characteristics of the parents
and children in the study by provinces.

Sixty seven percent of the children reached
vaccination services in less than 10 minutes, and
96.7% of the children were taken to a health cen-
ter/family physician for immunization in Balıkesir,
while these percentages were 52.0 and 99.6 in
Elazığ, 56.0 and 97.2 in Giresun, and 51.0 and 100.0
in Samsun, respectively.

In total, the percentages of children, who had
a vaccination card ranged from 82.5% to 91.6%,
while only 0.6-3.0% of the children were reported
not to have a vaccination card.

The percentage of timely vaccinations varied
from 71.5 to 78.4, according to the type of the vac-
cine in Balıkesir province. However, the mean age
for immunization was calculated as 69 days for
BCG vaccine, 193 days for DTaPHibIPV3 vaccine,
194 days for OPV, 195 days for Hepatitis B3 vac-
cine, and 373 days for MMR vaccine (Table 3).

The percentage of timely vaccinations varied
from 60.2 to 62.8 according to the type of the vac-
cine in Elazığ province. However, the mean age for
immunization was calculated as 79 days for BCG
vaccine, 202 days for DTaPHibIPV3 vaccine, 198
for OPV, 200 days for Hepatitis B3 vaccine, and 375
days for MMR vaccine (Table 3).

The percentage of timely vaccinations varied
from 47.4 to 65.6, according to the type of the vac-
cine in Giresun province. However, the mean age
for immunization was calculated as 74 days for
BCG vaccine, 203 days for DTaPHibIPV3 vaccine,
202 days for OPV, 206 days for Hepatitis B3 vac-
cine, and 378 days for MMR vaccine (Table 3).

Lastly, the percentage of timely vaccinations
varied from 73.1 to 76.2 according to the type of the
vaccine in Samsun province. However, the mean
age for immunization was calculated as 70 days for
BCG vaccine, 197 days for DTaPHibIPV3 vaccine,
201 days for OPV, 197 days for Hepatitis B3 vac-
cine, and 375 days for MMR vaccine (Table 3).

The percentage of fully immunized children
was calculated as 98.1% in Balıkesir, 97.7% in
Elazığ, 95.2% in Giresun, and 88.6% in Samsun. In
the study, 6.9% of the children were found to have
one or more vaccine missing. Percentage of chil-
dren without any vaccination was 2.3%. Timely
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vaccination among children ranged from 76.5% to
69.6%, according to the type of vaccine. Reasons
for incomplete vaccination were stated as; lack of
knowledge on the place of vaccination, distance
travelled to the health center, family problems, not
taking the child to the health center for vaccina-
tion because of an illness of the child, refusal of
vaccination by health care providers because of an
illness of the child, waiting at home for vaccina-
tion, and lack of available vaccine.

The coverage rate of vaccines ranged from 98.7
to 99.4% in Balıkesir, 98.2 to 99.9% in Elazığ, 97.0
to 99.5% in Giresun, and 92.5 to 99.4% in Samsun.
There were more than 2/21 unvaccinated children
(DTaPHibIPV3, Hepatitis B3, MMR) in one lot of
Balıkesir, more than 3/24 unvaccinated children
(BCG, DTaPHibIPV3, OPV, Hepatitis B3, MMR)
in one lot of Giresun, and more than 2/23 unvacci-
nated children (BCG, OPV, Hepatitis B3, MMR) in
two lots of Samsun, meaning the quality of the vac-

Provinces (%)1

Variables Balıkesir Elazığ Giresun Samsun

Relation of the participant to the children* Mother 90.3 85.4 88.7 88.5

Father 3.3 7.6 7.0 3.2

Other 6.4 7.0 4.3 8.3

Age of mother (year) mean±SD 28.6±5.5 29.1±5.3 29.3±5.5 27.8±5.3

median (min-max) 28 (17-44) 29 (15-52) 29 (18-48) 27 (15-43)

Education level of mother* Illiterate/Literate 3.7 19.1 5.9 8.4

Primary school 45.4 46.3 52.1 56.1

Secondary school 10.7 7.2 12.5 16.7

High school 23.3 19.2 24.3 11.8

University 16.8 8.2 5.3 7.0

Employment status of mother* Employed 13.6 11.5 8.0 9.2

Unemployed 86.4 87.9* 92.0 90.7*

Age of father mean±SD 32.8±6.9 33.1±5.8 34.1±5.7 31.8±6.1 

median (min-max) 32 (19-61) 33 (19-58) 34 (22-56) 31 (16-55)

Education level of father* Illiterate/Literate 1.5 3.2 0.9 0.2

Primary school 33.8 31.9 39.2 54.3

Secondary school 19.9 12.4 19.2 18.9

High school 23.5 37.4 28.6 16.2

University 21.3 14.8* 12.1 10.1

Employment status of father* Employed 89.3 86.0 87.1 91.4

Unemployed 10.4* 13.6* 12.7* 8.0*

Sex of children Male 49.7 49.0 52.7 45.8

Female 50.3 51.0 47.3 54.2

Age of children (days) mean±SD 532.6±99.7 515.7±99.1 532.1±101.8 540.4±104.0

median (min-max) 531 (366-729) 522 (365–727 522 (366-729) 543 (365-725) 

The number of siblings No sibling 47.6 35.3 24.1 32.2

1 36.8 38.0 42.1 40.4

2 13.1 17.1 22.9 17.6

3 or more 2.5 9.6 18.9 9.8

Household size 3 36.5 24.4 17.0 16.8

4 37.1 29.3 33.4 24.2

5 or more 26.4 46.3 49.6 59.0

TABLE 2: Some socio-demographic characteristics of the parents and children in the study (2010).

1weighted percents are provided
* Percent of missing observations are not presented



cination services were below the acceptable level
in those lots. According to the results, all lots (dis-
tricts) in Elazığ were found to have acceptable level
of vaccination services (Table 4). 

In the study it was found out that 46.5% of
children had “fully and timely vaccination”. Asso-
ciations between children‘s “fully and timely vac-
cination” status and some socio-demographic and
family characteristics were examined with logistic
regression modeling. Logistic regression modeling
results showed that the estimated risk of in-
proper/inadequate vaccination had increased 0.28
times (95% CI=0.13 to 0.59) for having an unem-
ployed mother; 1.78 times (95% CI=1.23 to 2.58)
for having primary school graduate or less educated
mothers; 1.05 times (95% CI=1.01 to 1.10) for a unit
increase in mother’s age (in years); and 0.99 times
(95% CI= 0.99 to 0.99) for a unit increase in child’s
age (in days) (Table 5).

DISCUSSION

LQAS method is used both in Turkey and other
countries in many different studies for assessment
of vaccine coverage.11,13-19 The main reasons for
common use of LQT in vaccine-related research is
its ease in application, no need for a sampling frame
record and/or large population size; ability to de-
termine performance of individual sub-units in the
population to identify those with “unacceptably
low” coverage rates; and the possibility of chosing
a range of different confidence intervals, and accu-
racy levels. LQAS may require a larger initial in-
vestment than administrative or cluster survey
methods owing to larger sample sizes. On the other
hand, it may be more cost effective in the long run
by providing more detailed information and en-
abling better decision-making for the allocation of
limited resources.16

Balıkesir Elazığ Giresun Samsun

Vaccine Timely1 (%) VA2 Timely1 (%) VA2 Timely1 (%) VA2 Timely1 (%) VA2

BCG 78.4 69±14 62.8 79±58 63.1 74±34 76.2 70±30

DTaPHibIPV3 75.9 193±20 61.5 202±46 49.1 203±29 75.5 197±40

OPV 74.4 194±19 61.7 198±34 47.4 202±47 73.1 201±55

Hepatit B3 71.5 195±25 60.7 200±41 55.8 206±53 76.0 197±35

MMR 76.2 373±13 60.2 375±32 65.6 378±28 75.5 375±29

TABLE 3: The distribution of the vaccine application age according to the vaccine card of 
children aged 12-23 months (2010).

1The vac ci ne sche du le which is used in fa mily me di ci ne prac ti ce by the Mi nistry of He alth was ta ken in to ac co unt in cal cu la ti on of the ti mely vac ci na ti on.12 Ac cor ding to that sche du le,
60-89 days for BCG vac ci ne, 180-209 days for DTaP Hi bIPV3, OPV and He pa ti tis B3 vac ci ne and 365-394 days for MMR vac ci ne we re re gar ded as “ti mel y”.
2Vac ci ne app li ca ti on age (Me an±SD in days).
BCG: Bacille Calmette-Guérin; DTaPHibIPV3: Diphtheria, tetanus, pertussis, polio & Haemophilus influenzae type b; OPV: oral polio vaccine; MMR: measles, mumps & rubella.

BCG: Bacille Calmette-Guérin; DTaPHibIPV3: Diphtheria, tetanus, pertussis, polio & Haemophilus influenzae type b; OPV: oral polio vaccine; MMR: measles, mumps & rubella.

Vaccine

Province BCG DTaPHibIPV3 OPV Hepatitis B3 MMR

Balıkesir Coverage (%) 99.4 98.9 98.9 98.8 98.7

Unacceptable lot (#) - 1 - 1 1

Elazığ Coverage (%) 99.9 98.2 98.2 98.2 99.6

Unacceptable lot (#) - - - - -

Giresun Coverage (%) 99.5 99.0 97.9 98.9 97.0

Unacceptable lot (#) 1 1 1 1 1

Samsun Coverage (%) 99.4 93.4 93.6 92.5 92.7

Unacceptable lot (#) 1 2 1 1 1

TABLE 4: Assessment of immunization coverage with LQT in four selected provinces and the perfomances of lots (2010).
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Several biostatisticians and epidemiologists
have long been working on the validity of LQT to
decide whether it is an easy and quick, yet, “error-
prone” method.20 The LQT has been proved: 1) to
have a high sensitivity (and of high negative pre-
dictive value at most settings), thus, to be good in
detecting “low” performance if vaccine coverage
rates are low, but 2) to have a lower specificity and
positive predictive value, thus, underestimating
units’ performance in some cases where perform-
ance is sufficient. LQT has been found very efficient
and useful in situations, where the population has
an overall high coverage rate, yet, sub-units could
have heterogeneous performance levels. Therefore,
sample size calculations need to be done appropri-
ately in order to reach valid estimates.21-24

In vaccination-related studies, the source of
information was found to be strongly associated
with the validity and reliability of the data on vac-
cination status, site of vaccination, and reasons for
non-vaccination.25 Our study was based on self-re-
ports, which could threaten the validity of our
findings, leading to information bias. To minimize
such an information bias, in particular recall bias,
the “preferred” sources of information in the study
were mothers of the children (between 85.4% and
90.3%). 

Besides estimation of coverage rates, the study
aimed to examine various characteristics of chil-
dren and their families, with an attempt to investi-
gate how these factors might affect children’s
vaccination status. Educational attainment of both

Wald test

Variables %* Beta p value OR (95% CI)

Constant coefficient - -1.555 0.121 -

Employment status of mother

Unemployed 53.1 1.281 0.001 0.28 (0.13–0.59)

Employed 59.0 1

Education level of mother

Primary school or below 56.0 -0.575 0.003 1.78 (1.23-2.58)

Secondary school or above 49.1 1

Employment status of father

Unemployed 61.8 -0.315 0.270 1.37 (0.78–2.42)

Employed 52.0 1

Education level of father

Primary school or below 59.2 -0.026 0.888 1.03 (0.71–1.49)

Secondary school or above 48.5 1

Sex of the child 

Female 52.4 0.080 0.663 0.92 (0.64–1.33)

Male 54.4 1

The number of siblings 

No sibling 49.5 0.565 0.110 1.76 (0.95–3.25)

One sibling 51.6 0.168 1.18 (0.65–2.17)

Two siblings 58.4 0.229 1.26 (0.67–2.37)

Three or more siblings 63.2 1

Age of mother (years) - 0.051 0.021 1.05 (1.01–1.10)

Age of father (years) - 0.011 0.660 1.01 (0.96–1.,06)

Age of child (days) - -0.002 0.042 0.99 (0.99–0.99)

TABLE 5: Factors associated with vaccination1 in the study group (2010).

1For each in de pen dent va ri ab le, odss ra ti o (OR) was cal cu la ted for chil dren who had mis sed do ses of any vac ci ne or who was vac ci na ted out si de the spe ci fi ed ti mes, ac cor ding to the
re fe ren ce gro up, that is, be ing "fully and ti mely" vac ci na ted. Chil dren, who comp le ted one do se of BCG (at the end of the 8th we ek), third do se of DaB TI PA Hib3, OPV and Hepatitis B3
vac ci nes (at the end of the 24th we ek) and one do se of MMR vac ci ne (at the end of the 52th we ek) was ac cep ted as the re fe ren ce gro up in the mo del. 
* Per cen ta ge of chil dren who had mis sed do ses of any vac ci ne or who was vac ci na ted out si de the spe ci fi ed ti mes



mothers and fathers were similar to national aver-
ages.

Transmission of vaccine-preventable diseases
in 12-23 months old children may increase in pres-
ence of any young sibling or household member.
In the study group, approximately two out of three
children had at least one sibling and almost half of
the families had five or more members except in
Balıkesir (26.4%). These findings suggested a po-
tential for high transmission of any contagious dis-
ease among family members. 

In almost the entire study group, the site for
vaccination was mainly health center/family physi-
cian. This finding confirms that the health cen-
ters/family physicians are the mostly preferable
sites for vaccination in Turkey.11,26,27 In both situa-
tions, it is a pleasant finding from the public health
point of view, indicating that vaccination services
are mainly received from primary health care set-
tings. In addition, accessibility of vaccination serv-
ices does not seem to be a hindering factor against
immunization, given the finding that more than
50% of the children in each province reached vac-
cination services in less than 10 minutes. This per-
centage was 82% in Cakir’s survey which was
conducted three years ago.11 While interpreting
these results it should not be underestimated that
these “access times” were the declarations of the
participants. 

One of the major criteria for “quality” of vac-
cination services is the “presence of a vaccination
card”. Vaccination cards inform both the parents
and the health personnel of the vaccination status
of the children and timeliness and periodicity of
vaccinations; alert for any interruption in services;
and remind parents of the date of the “next” vacci-
nation. The children were considered as immu-
nized or not, based on their immunization cards.
For those without an immunization card, self-re-
port of the mother or any other responsible and re-
liable person in the family with respect to the
immunization status of the child was considered.
In the study group, 82.5-91.6% of participants
showed their child`s vaccination card to the inter-
viewer, and according to self-reports of the chil-
dren’s caregiver, only 0.6-3.0% of the children had

no vaccination card. It was found in earlier studies
that only half of the mothers’ kept and showed vac-
cination cards of their children.11,25 Health person-
nel working in the field should emphasize the
importance of having and keeping a vaccination
card during their training and consultation services
in the field and should motivate parents in this re-
spect. 

This study pointed out the importance of em-
phasizing vaccination date in educating parents or
providing consultation on vaccine-related issues.
Based on the nationally recommended schedule,
“timeliness of vaccination” ranged in the study pop-
ulation between 47.4% and 78.4%. These percent-
ages were found to be lower than Cakir’s study
(63.0% and 87.0%), which was conducted in the
urban district of Ankara.11 This calculation was
based on the data from those with a vaccination
card only. Timeliness of vaccination could not be
evaluated for those without a vaccination card and
those who could not show their card at the time of
the interview, but would have similar, prevalence
rates. 

Although minimal differences was found be-
tween the means of OPV, Hepatitis B3 and
DTaPHibIPV3 vaccines application times in the
study, there is no statistically significantly differ-
ence between groups. It had not been investigated
in this study but possible reasons for this difference
may be the lack of some vaccines in the health fa-
cility for the moment or family/health care per-
sonnel may be request to put a time period between
the injections or vaccines applications to avoid
from vaccine’s side effects (e.g. fever).

The study also investigated reasons for non-
vaccination. The above-mentioned reasons corre-
spond well to previous findings in local and
national studies, and seemed to be related to ed-
ucational constraints, rather than problems of
availability, accessibility or acceptability of serv-
ices.11,14,26,28 Reasons reported in the study did not
vary significantly by the type of the vaccine and a
significant proportion of parents did not report a
specific reason for non-vaccination, limiting the
evidence to offer effective interventions. Future
qualitative research (focus group discussions, in-
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depth interviews, etc.) on reasons for non-vaccina-
tion may be important and effective, in this respect.
Reasons associated with vaccination failure may
vary in each nation, region, and/or time period,
therefore it is important to evaluate coverage rates
periodically and to determine reasons of non-vac-
cination (if any) to develop interventions, cus-
tomized individually with respect to specific status
and needs, with an ultimate goal of maximizing
childhood vaccines’ coverage rates nation wide. 

In this study, we identified within-city differ-
ences in vaccination coverage as well as a citywide
estimate using LQAS. The first aim of the study was
to determine vaccine coverage rates in the selected
provinces. It was found out that 77.0% of the 15-26
months old children received the full schedule of
vaccination against seven diseases.29 The results of
a study conducted in İstanbul with LQT, revealed
that 75.6% of the children aged 12-23 months were
fully vaccinated.13 Prevalance rate for full immu-
nization in the selected provinces (88.6-98.1%)
were found to be close to the national average.30

Despite small variations, coverage rate in the area
is satisfactory for almost all vaccines (Table 4). The
vaccination coverage rates in infants with system-
atic vaccination in 2001 were 82% for BCG, 83%
for DTP3, 83% for polio 3, 72% for Hepatitis B3,
and 84% for measles which increased to 96% for
BCG and DTaPHibIPV3, 92% for Hepatitis B3, and
97% for measles, in 2008.28,30,31 These rates point
out to the local health personnel’s success in vacci-
nation services and also the positive effects of the
“Health Transformation Program” administered by
the Ministry of Health of Turkey since 2002. 

One of the limitations of the method used
in the study is that a specific estimate for each
sub-unit cannot be evaluated, instead, they are
classified as having ‘acceptable’ or ‘unacceptable’
vaccination coverage based on upper and lower
cut-offs defined for the specific survey.32 Two of
the “lots” in Balıkesir, one of the “lots” in Giresun,
and two of the “lots” in Samsun had coverage rates
of less than 75%. In another study conducted in İs-
tanbul, despite the low threshold levels (65%), the
quality of the vaccination services was below the
acceptable level in 24 lots.13 The levels of vaccina-

tion coverage are above 75% in most districts of se-
lected provinces; however, these results should not
be interpreted as vaccination services to be com-
plete. There are unvaccinated children in the major
part of the “lots” for almost all of vaccines. 

The association between children‘s “fully and
timely vaccination” status and some socio-demo-
graphic and family characteristics were examined
with logistic regression modeling. As confirming the
expectation and similar to the previous studies; im-
munization status improves with the age of child
and the employment status, and also with the edu-
cational level and the age of mother.11,33 In the study,
employment status of the mothers found to be neg-
atively associated with completeness of vaccination
of their children, controlling for employment status
of the father, education level of the mother and fa-
ther, sex and age of the child, number of the siblings
and ages of the mother and the father. Detailed in-
vestigation of the underlying reason for this is be-
yond the scope of this study, yet, needs to be further
investigated in future qualitative studies. 

CONCLUSION AND RECOMMANDATION 

The percentages of fully immunized children were
well above of the coverage level of national aver-
age, and were in parallel to intense labor and ef-
forts in these provinces. Interventions are required
for keeping the existing standard in services.

Unvaccinated children still continue to exist.
Enhancing the level of care of vaccination services
will be appropriate for the lots where number of un-
vaccinated children is two or more. In order to ex-
pand the immunization services in this group,
interventions should be developed by determining
the characteristics of these unvaccinated children.
Childhood immunization services are one of the
most cost-effective health services. Vaccination does
not only protect the health of children, but also plays
an important role in protecting other children and
adults living in the same environment against infec-
tious diseases. Accessibility and acceptability of serv-
ices are also important in immunization.

Timely vaccination should be at the forefront
for countries such as Turkey, which had an impor-



tant progress on the fight against vaccine-pre-
ventable diseases. Implementation of the vaccina-
tion schedule is not enough in prior to graduation
and in-service training programs of health person-
nel, it is also necessary to emphasize the imple-
mentation of “on time” of vaccination and families
should be trained and motivated to have their chil-
dren’s vaccines both as “fully” and “on time”.

Children, who can not access or who do not at-
tend primary health care centers should also be con-
sidered in vaccination services. This topic should be
further investigated in future case-based surveillance
and/or coverage studies; and administrative meth-
ods should be backed up by household surveys to
strengthen vaccination monitoring in regions. 

Lastly, LQT, is still an appealing technique for
rapid evaluation of the extent of a variety of local
health concerns  and is very efficient in determin-
ing performance of individual subunits (districts,
health centers etc.) in a given service area. Thus,
training of local health personnel on use of LQT
could expedite response to local health problems
and would even motivate them in conducting their
own surveys tailored to their professional interests.
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