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  Abstract
  

Background: Although vaccination coverage against a disease is not exactly the same as
community immunity against that disease, it is undoubtedly directly related to it and provides an
estimate of the coherence and efficacy of community health infrastructure.

  

Aims: To evaluate the vaccination coverage of children throughout the Islamic Republic of Iran
in 2019.

  

Methods: This was a cross-sectional study. A probability proportional to size cluster sampling
method was used and the vaccination data of 8682 children aged 24–35 months were collected
in the form of 1447 clusters, each comprising six participants. Only valid data, including
vaccination card or electronic health files, were used. The results were reported in the form of
descriptive tables.
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Results: Overall, 97.82% of Iranian participants (8068 of 8248) and 90.32% of non-Iranian
participants (392 of 434) had received all essential childhood vaccination by the time of
interview. In total, 93.02% of all participants had presentable vaccination cards, and the
immunization history of 535 (6.16%) children was retrieved using their electronic health files.
The dropout rate between receiving pentavalent vaccine 1 and pentavalent vaccine 3 was
0.01%. In 29 provinces, vaccination coverage was ≥ 95%. In the other two provinces, the figure
was 93.30%.

  

Conclusion: Immunization coverage of children aged 24–35 months fully complied with
eradication/elimination goals of vaccine-preventable diseases. In 2019, measles and rubella
elimination was certified in the Islamic Republic of Iran. However, non-Iranian residents with
immunization coverage   
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  Introduction
  

The Expanded Program on Immunization (EPI) was launched in the Islamic Republic of Iran in
1984. Thanks to national policies and the national immunization plan, vaccine coverage is >
95%. This has played a fundamental role in achieving EPI goals, such as polio eradication and
measles elimination. Vaccination coverage is usually monitored continuously based on the data
gathered in registries; however, sometimes administrative coverage is calculated using
aggregate reported data on the number of doses of each vaccine administered to children in the
target age group in a given period (1,2).
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According to the National Immunization Program of Iran, the following vaccines are given free of
charge to every child. At birth: BCG (Bacillus Calmette–Guérin), hepatitis B, and bOPV zero
(bivalent oral polio vaccine containing type 1 and 3 serotypes only); age 2 months: pentavalent
1 (diphtheria, pertussis, tetanus, hepatitis B and Haemophilus influenzae type b) and bOPV1;
age 4 months: pentavalent 2, bOPV2 and inactivated polio vaccine (IPV); age 6 months:
pentavalent 3 and bOPV3; age 1 year: MMR1 (measles, mumps and rubella); and age 18
months: MMR2, DTP1 (diphtheria, tetanus and pertussis), and bOPV. One dose of IPV was
introduced in the immunization schedule in September 2015; however, it was discontinued in
May 2016 because of a global vaccine shortage.

  

In the Islamic Republic of Iran, a data quality self-assessment survey, conducted in 2017,
showed good validity and reliability of routine administrative data (3). However, sometimes the
quality of primary recordings, transcriptions, or compilation of data might not be high enough
due to possible over- or under-reporting (4,5). Other methods for monitoring the system, such
as surveys, have been introduced by the World Health Organization (WHO) to obtain more
accurate estimates of immunization coverage (2,6,7).

  

The last nationwide immunization coverage survey in the Islamic Republic of Iran was
conducted in 2013 (8). After about five years, implementation of another survey was justified as
a monitoring tool for managers in charge of immunization programmes. The main objective of
the present study was to provide reliable and valid estimates of the immunization coverage in all
subgroups of the population in all 31 provinces.

  Methods
  Study methods
  

This was a cross-sectional study of vaccination coverage in all 31 provinces of the Islamic
Republic of Iran. The main approach was to retrieve data recorded on the vaccination cards of
children who had been invited to participate in the study. For children whose vaccination cards
were not accessible, the required data were retrieved from a newly developed health
information system known as the Integrated Comprehensive Health Information System
(ICHIS). ICHIS is a special health infrastructure system where the detailed vaccination history of
all residents is recorded.

  

A questionnaire specially designed for the study was used for data gathering during interview in
the home or doorstep of each participant. The questionnaire contained 18 questions and a table
was used to record and collect data. In addition to the data on vaccines received by the

 3 / 15



WHO EMRO  |  Immunization coverage of children aged 24–35 months in the Islamic Republic of Iran: a national cluster coverage survey

children, other data were collected during a short interview with their parents at their homes.
These data included the child’s birth rank, parents’ level of education, reasons for possible
delays in the implementation of the child’s vaccination programme (only in cases where delay
was registered in the child’s vaccination card), and the interviewees’ opinions about the benefits
of vaccination. Interviews were conducted by interviewers adept in local languages.

  Pilot study
  

The pilot phase of the study was conducted between 7 and 21 January 2019. During this phase,
180 children (aged 24–30 months) were sampled in 28 clusters in urban and rural areas within
Tehran and Sistan-va-Baluchestan Provinces, and their parents or guardians were interviewed.
Based on the findings of this phase, the study methods were revised and the questionnaire was
improved and finalized.

  Study sample
  

Based on the latest National Population and Housing Census, conducted in 2016, the total
Iranian population should be nearly 80 million (9). This population is not distributed
homogeneously throughout the country. There are provinces and large municipal areas (such
as Tehran, Shiraz, Mashhad, etc.) with highly dense populations, and provinces with highly
scattered populations and low-density areas (e.g. Yazd Province). To select the sample, the
probability proportional to size cluster sampling method was used (10). The mean family size is
about 3.4 for rural areas and 3.3 for urban areas; therefore, the size of a cluster was decided to
be six children, that is, the number of participants that were expected to be found during a
working day in a given neighbourhood. To estimate coverage of ~95%, with precision of 1.0%
and 99% confidence interval (CI) (α = 0.01), and an intracluster correlation coefficient (ICC) of
0.35 (i.e., the design effect equal to 2.75), the required sample size was calculated at 8682
children, equal to 1447 clusters of size 6 (7, 10).

  Sampling methods
  

An instructional pamphlet was prepared for district and provincial supervisors as well as for
interviewers. The pamphlet contained details about methods of sampling and interviewing in
different field situations. A shortened version of the same instructions, containing the most
important points, was printed on the second page of the questionnaire. To answer unforeseen
questions and situations, the telephone numbers of two contact persons (district and university
supervisors) for each district were included, and the staff and health workers could call them at
any time. All the staff and health workers involved in implementing the study were in contact
with one another and with the principal investigator through a WhatsApp group. This WhatsApp
group provided a platform for the exchange of information, questions, and experiences of the
co-workers at various levels (from the front-line interviewers up to the ministry staff).

  Quality assurance
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The field phase of the study in all provinces began on 15 June 2019 and ended by 25 July
2019. In addition to the above-mentioned instruction pamphlet, briefing sessions were held for
all the health workers and interviewers involved in the study. In each district, at the end of the
day’s work, the supervisor responsible for overseeing the study reviewed all questionnaires
delivered for the day.

  Data bank and analysis
  

To minimize errors at the data entry stage, a double data entry method was used. The data
were transferred from the paper questionnaires to a data bank created in Microsoft Access
using an intelligent questionnaire capable of checking for and preventing a series of data entry
errors. The data were entered into two separate computer data banks twice. For the first time,
the data were entered into the databases created in the Access programme in the universities
implementing the project; and for the second time, they were entered into the databases
created in the Access programme in the headquarters of the Centre for Disease Control of the
Ministry of Health. The data were analysed using Stata version 11.2 statistical software. For
analysis of the data, where applicable, the 95% CI was reported along with the mean and
standard deviation.

  Ethics
  

The Ethics Committee on Medical Research of Zahedan University of Medical Sciences
reviewed and approved the study protocol (the Ethics Certification Code:
IR.ZAUMS.REC.1397.329). Participation in the study was voluntary, and those who accepted
the invitation were only requested to take part in the interview and present their children’s
vaccination cards, without being subjected to any other request or procedure, invasive or
noninvasive.

  Results
  

Table 1  and Supplementary Table 1  show the general profile of the study sample. The age
composition of the whole sample was within the defined range (24–35 months); however, 41
participants (36 Iranians and 5 non-Iranians) were younger than 1.95 years (712 days) and 82
(70 Iranians and 12 non-Iranians) were older than 3.05 years (1112 days). Supplementary 
Table 2
shows the age distribution of the sample by nationality and Supplementary 
Table 3
shows their sex distribution by nationality and province.

  

 5 / 15

/images/stories/emhj/documents/vol28/02/28-02-05-t1.pdf
/images/stories/emhj/documents/vol28/02/28-02-05-t1.pdf
/images/stories/emhj/documents/vol28/02/28-02-05-t2.pdf
/images/stories/emhj/documents/vol28/02/28-02-05-t3.pdf


WHO EMRO  |  Immunization coverage of children aged 24–35 months in the Islamic Republic of Iran: a national cluster coverage survey

Tables

  Non-Iranian participants
  

The Iranian participants comprised 95.0% of the sample (n = 8248), and the non-Iranian
participants the remaining 5.0% (n = 434). Except for 10 children from Iraq and Pakistan, the
remaining 424 (4.88%) non-Iranian participants were from Afghanistan. More than 95% of the
non-Iranian participants were residents of 10 provinces, with Tehran having the largest share
(46.31%). Supplementary Table 4 shows the provincial distribution of these participants. In
addition to these 10 provinces, there were seven other provinces with a total share of   Vaccina
tion cards and ICHIS
  

Supplementary Table 5 shows vaccination card ownership by nationality and residential area
(urban vs rural). Overall, 93.02% of participants had presentable vaccination cards. This
proportion was highest among rural residents (95.92%). Also, 91.47% of the non-Iranian
participants had vaccination cards. In total, 569 (6.90%) Iranian participants and 37 (8.53%)
non-Iranian participants could not present their vaccination cards or any other documented
history of their children’s immunization status. There were 535 of these children, 516 Iranians
(6.26% of the Iranian participants) and 19 non-Iranians (4.38% of the non-Iranian participants),
who had documented records in the ICHIS, from where their vaccination history was retrieved.

  Role of private sector in immunization coverage
  

Sixty-one (0.70%) participants were immunized mostly by private sector health service
providers, and only five of these participants were non-Iranians. Among the Iranians, 32
(57.14%) participants were from Tehran Province (Supplementary Table 6).

  Vaccination coverage
  

Overall, 8068 of 8248 (97.8%, 95% CI: 97.5–98.1%) Iranian participants and 392 of 434 (90.3%,
95% CI: 87.5–93.1%) non-Iranian participants had received all essential childhood vaccines by
the time of the interview. Supplementary Table 7 shows the vaccination coverage by province.
Table 2 shows the vaccination coverage that, according to the National Vaccination
Programme, must be received before the first birthday by residential area (urban vs rural) and
nationality. Supplementary Tables 8 and 9 show the coverage for each of the vaccines to be
received in the first two years of life, regardless of whether they were received late or on time,
and Supplementary Table 10 shows the age distribution of the Iranian participants at the time of
administration of each vaccine. Table 3 shows the distribution of the sample by province, the
share of the ICHIS in the completion of data, and nationality. The other parts of the
questionnaire were completed with interview at the participants’ homes. The contribution of the
ICHIS to the completion of data varied widely among the provinces. There have even been
provinces (i.e. Yazd and Ilam) with no use of the ICHIS, while others (e.g. Isfahan and Tehran)
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had > 10% of their vaccination data coming from the ICHIS (Supplementary Table 5). Table 4
shows two vaccination coverage indicators: the dropout rate between receiving the 1st and 3rd
pentavalent vaccines by residential area (urban vs rural) and the dropout rate between receiving
the BCG and MMR1 vaccines. Although the reported vaccination coverage in the first 24 hours
was far from the national goals, it is one of the best among developing countries (11,12).

  Discussion
  

The total vaccination coverage in children aged 24–35 months in the Islamic Republic of Iran, as
well as the coverage for each of the vaccines under review can be assessed as very high and
appropriate , that is, > 95% (Tables 1 and 3). The percentage of children who had received their
vaccines on time was acceptable in all population subgroups (Iranians vs non-Iranians and
urban vs rural residents) (Table 2). These findings are consistent with the reports of routine
administrative data management systems as well as with reports of the WHO and United
Nation’s Children’s Fund (UNICEF) on the coverage of vaccination in the Islamic Republic of
Iran over the past decade (13,14).

  

Supplementary Table 11 shows the distribution of the age of administration of at-birth hepatitis
B vaccine to Iranians by province. Supplementary Table 12 shows the completeness of
vaccination for hepatitis B by nationality and residential area (of Iranians). Since perinatal or
early postnatal transmission is recognized as the most important source of chronic hepatitis B
infection, the WHO has set a goal of 100% coverage, that is, vaccination of all infants ideally
within the first 24 hours of life (15,16). According to this guideline, if the vaccine is not given
within the first 24 hours, it is still possible to prevent the disease for up to one week, although
the effectiveness will decrease over time (15,17). A total of 90.41% of all participants had
received at-birth hepatitis B vaccine during the first 24 hours of life, and 96.0% had received it
by the end of the first week (Supplementary Table 12). Although the results for the end of the
first week are favourable, more monitoring, emphasis and training should be applied to achieve
the national goal of > 95% during the first 24 hours of life. Hepatitis B immunization strategy
among infants and other high-risk groups has resulted in a significant decrease in hepatitis B
surface antigen carrier status in the community from > 2.9% before 2010 to   

Table 1 shows the distribution of the sample by sex. Among Iranian participants, the sex
difference in vaccination coverage was 95%. However, in statistical analysis (Tables 1 and 2),
the difference between the two sexes was significant, which was undoubtedly due to the
excessive test power resulting from the large sample size. Among the non-Iranian participants,
there was a difference of nearly 7% between the vaccination coverage of male and female
participants (87.40% vs 94.15%). According to the WHO report on the vaccination programme
in Afghanistan, depending on the security situation and health infrastructure, the vaccination
coverage of Pentavalent 3 in different areas was estimated at 71–90% (19).
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One of the most important strengths of the present study was that all percentages were
calculated and reported based on filed documents (not memory and recall); that is, they were
based on the information recorded in the vaccination cards and ICHIS. In a similar study
conducted in 2013, ~80% of the estimates were based on information recorded on children’s
vaccination cards, and the remainder were calculated and reported based on maternal memory
recall (8). The latest recommendations and guidelines of the WHO emphasize that vaccine
coverage studies must be based on written and credible documents and maternal memory must
not be used (7).

  

According to the findings reported in Table 4, the dropout rates for Pentavalent 1 to Pentavalent
3 and BCG to MMR1 were practically equal to zero, and judging by these two indicators, it might
be said that the adequacy of immunization services to achieve the goals of the immunization
programme is acceptable (20,21). To achieve the goal of eliminating measles and rubella, the
vaccine coverage of the first and second doses should be ≥ 95% (22,23). In 2019, measles and
rubella elimination in the Islamic Republic of Iran was certified by the WHO Regional Office for
the Eastern Mediterranean, which indicates high vaccine coverage and quality in the country
(24).

  

Even though our results indicate that the Iranian vaccination programme has been successful in
achieving the goals set by WHO, it should be noted that due to the gap that usually exists
between vaccination coverage and seroconversion rate, the vaccination coverage cannot be
interpreted as the percentages of the protected.

  

Our results show that the private sector has a minor role in providing vaccination services,
which seems to be due to the extensive coverage and good development of the public health
system. In India, depending on the economic situation of different states, the percentage of
private sector participation in vaccination coverage varies. For example, for DTP3, it varies from
~6.1% in affluent states to   

As mentioned earlier in this study, Afghan parti-cipants accounted for 4.88% of the total 5.0% of
non-Iranian participants. Supplementary Tables 3 and 5 show the distribution of these
participants in different parts of the Islamic Republic of Iran. In recent years, the percentage of
Afghan participants has changed significantly from one study to another. For example, in a
large-scale study of vaccination coverage conducted across the Islamic Republic of Iran in
2013, Afghans accounted for 11.9% of the participants. In another seroprevalence study
conducted in the southeastern provinces of the Islamic Republic of Iran, non-Iranian participants
accounted for only 1.4% of the total (27). It must be acknowledged that some of these
differences were due to population movement and the areas in which the studies were
conducted. The small number of participants taken from the non-Iranian population in our study
means that we did not obtain a good estimate of their vaccination coverage, and it would be
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better to conduct a separate study with a suitable sample size to accurately evaluate the
vaccination coverage of the non-Iranian population.

  

In this study, we used the probability proportional to size cluster sampling method,
recommended by WHO, to evaluate vaccination coverage. The most important feature of this
method is that larger population centres will have a better chance of being present in the
sample, and as a result, smaller and inaccessible population centres may not be well
represented. Therefore, although the results of this study may provide a good assessment of
vaccination coverage in the age groups covered, they may not be fully generalized to smaller
population centres and remote populations.

  Conclusion
  

The present study shows that, in most parts of the Islamic Republic of Iran, vaccination
coverage by the national vaccination programme is good and acceptable. Taking into account
the coverage rate and drop-out indicators, the Iranian vaccination programme has performed
excellently, which has been confirmed by reports from WHO and UNICEF and by the WHO’s
certification of measles elimination in 2019. To achieve the goal of eliminating hepatitis B, efforts
and monitoring should be strengthened. Another point worth mentioning here is that although
physicians in the private sector play a role in encouraging parents for immunization, their role in
providing vaccination services in the Islamic Republic of Iran is trivial. The non-Iranian
population with immunization coverage   Acknowledgement
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  Couverture vaccinale des enfants âgés de 24 à 35 mois en République
islamique d'Iran : enquête nationale de couverture par sondage en grappes
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  Résumé
  

Contexte : La couverture vaccinale contre une maladie ne correspond pas tout à fait à
l'immunité de la communauté contre cette maladie, mais elle y est sans aucun doute
directement liée et fournit une estimation de la cohérence et de l'efficacité de l'infrastructure de
santé communautaire.

  

Objectifs : Évaluer la couverture vaccinale des enfants dans l'ensemble de la République
islamique d'Iran en 2019.

  

Méthodes : Il s'agissait d'une étude transversale. Une méthode d'échantillonnage en grappes
avec probabilité proportionnelle à la taille a été utilisée et les données de vaccination de 8682
enfants âgés de 24 à 35 mois ont été recueillies sous forme de 1447 grappes composées
chacune de six participants. Seules des données valides, notamment les carnets de vaccination
ou les dossiers médicaux électroniques, ont été utilisées. Les résultats ont été présentés sous
forme de tableaux descriptifs.

  

Résultats : Dans l'ensemble, 97,82 % des participants iraniens (8068 sur 8248) et 90,32 %
des participants non iraniens  (392 sur 434) avaient reçu tous les vaccins infantiles nécessaires
au moment de l'entretien. Au total, 93,02 % de tous les participants avaient des carnets de
vaccination consultables, et l'historique de vaccination de 535 enfants (6,16 %) a été récupéré
par le biais de leurs dossiers médicaux électroniques. Le taux d'abandon entre la première et la
troisième doses du vaccin pentavalent était de 0,01 %. Dans 29 provinces, la couverture
vaccinale était supérieure ou égale à 95 %. Dans les deux autres provinces, ce taux était de
93,30 %.

  

Conclusion : La couverture vaccinale des enfants âgés de 24 à 35 mois était pleinement
conforme aux objectifs d'éradication/élimination des maladies évitables par la vaccination. En
2019, l'élimination de la rougeole et de la rubéole a été certifiée en République islamique d'Iran.
Cependant, les résidents non iraniens ayant une couverture vaccinale inférieure à 95 %
constituent un groupe à haut risque en cas de flambée épidémique.

تغطية تطعيم الأطفال الذين تتراوح أعمارهم بين 24 و35 شهرًا في جمهورية  
إيران الإسلامية: مسح وطني عنقودي للتغطية
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سيد محسن زهرايي، شاهرخ إيزدي، محمد مهدي كَويا، سيد محمد هاشمي شهري، مهدي محمدي

الخلاصة  
  

: رغم أن التغطية بالتطعيم ضد أحد الأمراض ليست مماثلة تمامًا للمناعةالخلفية
المجتمعية ضد هذا المرض، فإنها بلا شك ترتبط بها ارتباطًا مباشرًا، كما توفر تقديرًا
لمدى ترابط البنية الأساسية للصحة المجتمعية وفاعليتها.

  

: هدفت هذه الدراسة إلى تقييم التغطية بتطعيم الأطفال في جميع أنحاء جمهوريةالأهداف
إيران الإسلامية في عام 2019.

  

: تعد هذه الدراسة دراسة مقطعية. واستُخدم أسلوب احتمالي يتناسب مع حجمطرق البحث
العينات العنقودية، وجُمعت بيانات عن تطعيم 8682 طفلاً تتراوح أعمارهم بين 24 و35
شهرًا في شكل 1447 مجموعة، تتألف كل منها من 6 مشاركين. واستُخدمت بيانات صحيحة فقط،
بما فيها بطاقات التطعيم أو الملفات الصحية الإلكترونية. وتم الإبلاغ عن النتائج في
شكل جداول وصفية.

  

: بوجه عام، كان %97.82 من المشاركين الإيرانيين (8068 من أصل 8248) و%90.32 منالنتائج
المشاركين غير الإيرانيين (392 من أصل 434) قد تلقوا جميع التطعيمات الضرورية في مرحلة
الطفولة بحلول وقت المقابلة. وإجمالاً، كان لدى %93.02 من جميع المشاركين بطاقات
تطعيم مقبولة، وتمت استعادة تاريخ التطعيم لعدد 535 طفلاً (%6.16) باستخدام ملفاتهم
الصحية الإلكترونية. وبلغ معدل الانقطاع بين تلقي اللقاح الخماسي 1 واللقاح الخماسي 3
نسبة %0.01. وكان معدل التغطية بالتطعيم %95 أو أكثر في 29 محافظة. وبلغت النسبة
%93.30 في المحافظتين الأخريين.

  

: امتثلت التغطية بتطعيم الأطفال الذين تتراوح أعمارهم بين 24 و35 شهرًاالاستنتاجات
امتثالاً كاملاً لأهداف استئصال الأمراض التي يمكن الوقاية منها باللقاحات والقضاء
عليها. وفي عام 2019، تم الإشهاد على القضاء على الحصبة والحصبة الألمانية في جمهورية
إيران الإسلامية. ومع ذلك، فإن الأشخاص غير الإيرانيين الذين تقل نسبة التغطية
بالتطعيم لديهم عن %95 يمثلون فئة شديدة التعرض لمخاطر الفاشيات المحتملة.
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