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Objectives: To assess the immunization status of children
aged 12-23 months and its determinants in Aden,
Yemen.

Methods: This cross-sectional survey was conducted
between March and July 2007 during which time
mothers of 680 children from 37 randomly selected
clusters in Aden, were interviewed. Information on
socio-demographic profiles and children’s immunization
status was obtained. Immunization coverage of all
officially provided vaccines was assessed. Analysis of
association between immunization coverage and the
socio-demographic characteristics were tested using
logistic regression analysis with the immunization status
as the dependent variable.

Results: We found that 83.1% had complete, 10.4%
had partial, and 6.5% were never immunized. The
immunization card retention rate was 84.9%. The
immunization coverage was 92.9% for Bacillus-Calmette-
Guérin, 89.6% for Oral Polio Vaccine-3, 86.6% for
Diphtheria, Pertusis and Tetanus-3 and Hepatitis-
B vaccination, and 89.1% for measles. Multivariate
analysis showed that children with an immunization
card (odds ratio [OR]=14.71; 95% confidence interval
[CI]: 8.50-25.44) were more likely to have complete
immunization, while children with older aged mothers
(OR=0.41; 95% CI: 0.22-0.77) were more likely to have
complete immunization.

Conclusion: Despite the high immunization coverage,
16.9% of children did not have complete immunization,
and this rate was lower among children of older mothers,
and those who retained their immunization cards.
Raising awareness of immunization and increasing access
to health services must be strengthened.
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mmunization against childhood diseases is one of

the most cost-effective public health interventions
available, and has saved the lives of millions of children
in the last 3 decades. Immunization also prevents
many more millions from suffering debilitating illness,
and lifelong disability."” Achieving and maintaining
high levels of immunization coverage among children
is necessary for the control and elimination of the
major preventable diseases of childhood.? In Yemen,
although vaccines for the major vaccine preventable
diseases (VPDs) are available free for the public under
the Expanded Programme on Immunization (EPI)
since its establishment in 1979,° the overall complete
immunization coverage for Yemeni children within
the age 12-23 months was only 37.2%.* The VPDs
still cause nearly one third of the total deaths, and
large number of disabilities among the under 5 years
Yemeni children.’ In Aden, routine administrative data
showed that 92% of targeted children were completely
immunized, but there was lack of recent household
community-based data on childhood immunization
coverage.® Therefore, the objective of this study was to
assess the immunization status of children aged 12-23
months and its determinants in Aden, Yemen.

Methods. A cross-sectional survey of selected
households in Aden governorate was conducted
between March and July 2007. Aden is the economic
and commercial capital of the Republic of Yemen.
Geographically, it is located at the southwest tip of
Yemen and the Arab peninsula at a distance of 424 km
from the political capital, Sana’a. Aden has a population
ofaround 590,471 residing in 8 administrative districts.”
Historically, Aden is the pioneer in providing health
care services at the national level. Health care services
were provided mainly by public health facilities through
17 health centers and 8 maternity centers and 6 major
hospitals. More recently, since the 1990s, there are a
growing number of private hospitals, health centers,
and clinics involved in health services provision.® The
sample size was calculated applying the formula for
estimating a population proportion with specified
absolute precision using the following formula:®

DE Z%1-a2 xP (1-P)

n=
dZ

Where, n is the sample size, Z?1- a/2 is the certainty
wanted, expressed in the percentage point of the
normal distribution corresponding to the 2-sided level
of significance; P is the percentage of immunization
coverage in children aged 12-23 months in Yemen;
d is the precision or error allowable; and DE is the
design effect: the ratio between the variance from the

1222 Saudi Med J 2010; Vol. 31 (11)

WWW.Smj.org.sa

cluster design to the variance that would be obtained
from a simple random sample.® Applying the above
formula with the following considerations: i) The
estimated coverage of immunization in children aged
12-23 months in the urban area of Yemen in the Yemeni
Survey for Family Health (YSFH) of 67.2%.4 ii) The
desired confidence level (o) for o = 0.05, Z%1- a2 =
1.96. iii) Precision or error allowable of 5%. iv) The
design effect of 2:?

2x (1.96)* (0.67 x0.33) = 680

n=

(0.05)

So, a sample size of 680 households with mothers and
their children aged 12-23 months were taken from
selected districts of Aden. A cluster sampling method
other than the 30 clusters of 7 children method
suggested by the WHO,? was used in this study to
meet the required sample size and to be able to look
for the role of different factors on the immunization
status. According to the census data of the total number
of households in different districts,” and by using
the probability proportionate to size simple random
sampling, the number of needed clusters and households
in each district was calculated.

Proceeding from house to house looking for our
inclusion criteria of having at least one child aged 12-23
months with his/her mother, respondents (mothers and
their children) were proportionally enrolled from 37
randomly selected clusters in the 8 districts of Aden.
Respondents were interviewed using a structured
pre-designed questionnaire after being informed of
the purpose of the study and after giving their verbal
agreement to take part in the study. Information on
socio-demographic profiles was obtained through
face-to-face interviews. Information on their children’s
immunization status was collected from the child’s
immunization card when available or from the
history of immunization uptake as provided by the
mother. With regards to maternal recall of the child
immunization status, 8 questions were selected from the
United Nations Children’s Fund (UNICEF) Household
Baseline Survey.'

Independent variables in this study were child
(gender; age; child birth order; birth interval from
previous birth and the place of birth as well as the type
of delivery), mother (age; age at first birth; marital
status; educational level; type of occupation and mother
khat chewing habit), father (educational level; type of
occupation and father khat chewing habit) and family
(size; type and residency of the family; monthly income
and monthly expenditure on khat) characteristics. Each
of these variables was dichotomized into 2 categories and
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redefined taking into consideration that the reference
(least risky) category in all variables equals 0. Initially,
the unadjusted relationship between each independent
variable and the child immunization status, using the
simple logistic regression method and calculating the
crude odds ratio (OR) as a measure of association with
its 95% confidence interval (CI) was carried out.

Multivariate analysis to explore the effect of the
different studied variables on the likelihood of children
to have complete immunization was performed by
binary logistic regression using odds ratio (OR) and
its 95% confidence interval (95% CI). Enter method
was used in all multivariate analysis models. In the
first multivariate model, all independent variables were
entered together as potential predictors. The adjusted
OR as a measure of association with 95% CI was
calculated. Then, all variables with a p-value <0.05 in
the bivariate analysis, simple logistic regression, and
the first model of multivariate analysis as well as the
variables with theoretical relevance were selected to
enter together in the second model of the multivariate
analysis. Thus, this logistic model was rerun several times
omitting all variables with a p-value of 20.05. In each
step, model fitness was checked by Hosmer-Lemeshow
goodness-of-fit test, and variables that did not add any
significant value to the model were omitted one by one
starting with the variable of the largest p-value until
reaching the best fitting model. Only variables that
showed significant association with the immunization
status were presented in the result section.

Immunization coverage of all vaccines covered by the
Yemeni EPI and their dropout rates were assessed. A child
was defined as completely immunized if he had received
one dose of Bacillus-Calmette-Guérin (BCG), 3 doses
of Oral Polio Vaccine (OPV), 3 doses of Diphtheria,
Pertusis and Tetanus (DPT), and hepatitis B and one
dose of measles vaccines at time of data collection.
Analysis of association between immunization status
and child’s, mother’s and family’s socio-demographic
characteristics was carried out and tested using Chi-
square tests and logistic regression, with 0.05 level
as the cut-off value for statistical significance using
the Statistical Package for Social Sciences (SPSS Inc,
Chicago, IL, USA) version 15. The study was approved
by the Institutional Research and Ethics Committee
Meeting of the Universiti Kebangsaan Malaysia, Project
code: FF-265-2006.

Results. Of the total 680 enrolled households, the
researchers found 565 (83.1%) children had received
all recommended doses of the routine EPI vaccines,
10.4% of them had missed at least one dose of the
routine EPI vaccines, and 6.5% of the children were

never immunized at the time of data collection. It
was also observed that 84.9% of the total number of
children had EPI immunization cards. This study shows
that 92.9% had received BCG, 89.6% had completed
the 3 OPV doses, and 89.1% had received the measles
vaccine. With regards to DPT and Hepatitis B vaccines’
coverage, 86.6% of all children had completed 3 doses
of each vaccine. The overall dropout rate between
BCG to Measles vaccines was very low (4.1%) and the
drop out rate between DPT1/DPT3 was 5.5%. While
the dropout rate between OPV1/OPV3 was 4.1%.
The univariate analysis for the association between
various socio-demographic characteristics and the
immunization status of children (Tables 1 & 2) showed
that maternal age of 35 years and more (x* (1)= 5.27,
=0.022), maternal age at the delivery of the first baby
of 20 years and more (x* (1)= 4.39, p=0.048) as well as
having children whose fathers worked as professionals
or clerks (x? (1)= 5.49, p=0.019) were associated with
complete immunization of their children. On the other
hand, the multivariate analysis (Table 3) showed that
children whose mothers have the child’s immunization
card (OR=14.71; 95% CI:8.50-25.44) were more
likely to have complete immunization, while children
having older age mothers, 35 years or older (OR=0.41;
95% CI:0.22-0.77) were more likely to have complete
immunization.

Table 1 - Association between children’s characteristics and their
immunization status.
Child Immunization status P-value®
characteristics Complete Incomplete
(n=565) (n=115)
f (%) f (%)
Gender 0.861
Male 290  (51.3) 58 (50.4)
Female 275  (48.7) 57 (49.6) 0.551
Birth order
1-3 397 (70.3) 84 (73.0)
>3 168  (29.7) 31 (27.0)
Birth interval (months) 0.372
1= child 174  (30.8) 46 (40.0)
<36 170 (30.1) 34 (29.6)
236 221 (39.1) 35 (30.4)
Place of birth 0.532
Health facility 361 (639 77 (67.0)
Home 204 (36.1) 38 (33.0)
Tipe of delivery 0.671
Vaginal delivery 493  (87.3) 102 (88.7)
Caesarean delivery 72 (12.7) 13 (11.3)
“Differences tested by x*
www.smj.org.sa  Saudi Med J 2010; Vol. 31 (11) 1223
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Table 2 - Association between family characteristics and their childrens’

Table 3 - Factors of complete immunization status of children aged 12-

immunization status. 23 months.
Family Immunization status P-value* Variables OR 95% CI
characteristics Complete Incomplete Child’s immunization card
(n=565) (n=115) Mothers have child’s immunization card 1 -
f (%) f (%) Mothers did not have child’s immunization card 14.71 8.50-25.44

Mother’s age (years) 0.022* Mother's age

<35 403 (713 94 (817 Younger mother’s age 1 -
235 162 (287) 21 (183)

Mother’s age at first birth (years) 0.048* Older mother’s age 0.41 0.22-0.77
<20 138 (24.4) 38 (33.0) OR - odds ratio, CI - confidence interval
220 427 (756) 77 (67.0)

Marital status 0.534 Discussion. This household survey’simmunization
Married 546 (96.6) 113 (98.3) coverage of 83.1% is still below the 90% target for
Currently unmarried voG4Hd 2 047 under ones with complete immunization by 2010,’ but

Mother’s education 0.061 it is higher than the 66.7% of complete immunization
Low education 325 (57.5) 77 (67.0) reported by Abdel Rahim,'" amongst the same age group
Higher education 240 (425) 38 (33.0) of children in Aden in 1995. However, this survey’s

Mother’s occupation 0.073 figure was lower than 92% reported by routinely
Employed 85 (15.00 10 (87 administrative data in 2007 in Aden as an important
Housewife 480 (85.0) 105 (91.3) intervention to achieve Millennium Development

Father’s education 0.062 Goals targets.® Compared to the child’s immunization
Low education 180 (3L9) 47 (40.9) card retention rate of 84.9% reported in this study,
Higher education 385 (68.1) 68 (59.1) a lower card retention rate of 41.6% was reported in

Father’s occupation 0.019*  the urban areas of Yemen by the YSFH.* In a related
Clerk & professional work 318 (56.3) 51 (44.3) context, Ba’Amer reported a retention rate of 66.7%
Other type of works 247 (437) 64 (557) in Al-Mukalla, Yemen.'? The higher card retention

Family size (person) 0.435 rate in Aden could be partially attributed to the
<5 119 (2L1) 28 (24.3) higher educational level of women in Aden compared
>5 446 (78.9) 87 (757) to other Yemeni governorates.” The contribution of

Family type 0.547 under immunizations to the resurgence of VPDs has
Nuclear 263 (46.5) 50 (43.5) been well documented and children with incomplete
Extended 302 (53.5) 65 (56.5) immunization have greater risks of contracting these

Family residency 0.091 diseases.”"? Although 10.4% of children in the present
Utban 408 (72.2) 74 (64.3) study had partial immunization and 6.5% were never
Semiurbanandslum 175 (27.8) 41 (35.7) immunized, these rates are lower than what were found

Per capita income (years) 0.218 in Abdel Rahim’s study,'" where 19.3% of children
<7756 367 (65.0) 27 (63.5) had partial immunization, and 14% were never
27756 128 (226) 18 (15.6) immunized. This difference might be attributed to the
No response 70 (124) 24 (209) progress in the coverage improvement of EPI services as

Father khat chewing 0.162 indicated by the EPI report 2004.2 In the Al-Mukalla
Yes 380 (67.3) 85 (73.9) district, the second main city, and seaport after Aden
No 185 (327) 30 (26.1) in southern Yemen, Ba’Amer’s'? findings were almost

Mother khat chewing 0.590 similar to those reported in this study, where 82.4%
Yes 50 (8.8) 12 (10.4) of children of the same age had complete, 12.4% had
No 515 (91.2) 103  (89.6) partial, and 5.2% were never immunized. For both,

Expenditure on khat monthly (years) 0.565 Al-Mukalla and Aden, the prevalence of complete
<5000 170 (30.1) 41 (35.7) immunization was higher than the national coverage
>5000 168 (29.7) 35 (30.4) of 37.2%, and the immunization coverage of 67.2% in
Not chewing khat 180 (3L.9) 28 (24.3) the urban areas of Yemen as reported by the YSFH.*
No response 47 (83 11 (9.6 Compared to other Arab countries, 90% and more

“Differences tested by %, *p<0.05
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of the surveyed children aged 12-23 months had full
immunization in Algeria, Egypt, and Lebanon,' while
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87% of Syrian" children had full immunization. The
achievement of 90% immunization coverage among
infants for all recommended vaccines was established
by the international public health community as a
principal goal to interrupt the transmission of VPDs.
Furthermore, this high level of coverage could provide
a degree of protection even for unimmunized children
due to the herd effect.” It should be pointed out from
our findings that this coverage goal has already been
achieved for BCG only (92.9%), but approaching the
goal with 89.6% for OPV3, 89.1% for measles vaccines,
and 86.6% for DPT3 and Hepatitis B3. Almost similar
figures for all vaccines were reported by Ba Amer, except
for 88.1% reported for the BCG vaccine.'” This might
be due to the difference in mothers accessibility to
health facilities and delivery care in these 2 cities. If the
mother delivers in a hospital or health and maternity
center, her infant should receive the BCG vaccine before
discharge. Therefore, counselling on immunization
should be part of birth preparation during antenatal
visits, and the immunization can actually serve as the
motivation for a postpartum visit.'® In agreement with
our findings that shows higher coverage in specific
vaccines than the overall immunization coverage, a
large body of literature concluded that, coverage level
for different types of vaccines are mostly higher than
the prevalence of complete immunization.'*"  The
percentage of children receiving DPT1 is widely used
as an indicator to show the level of access or utilization
of immunization services by the population.'*" Good
access to services isa prime determinant of immunization
and a rate of DPT1 less than 90% implies that access
to immunization services is not good.'***?' Good access
to immunization service as evidenced by a high DPT1
coverage of 91.6% was found in the present study.
Good access to immunization services was also reported
in Al-Mukalla with DPT1 coverage of 90.5%.'* Lower
DPT1 coverage of 55.6% was reported in the YSFH,*
and 85% by the routine administrative report in
Yemen.® The present study access rate was also similar
to those obtained in most Arab countries.” In other
developing countries like India,'®'” and Nigeria,”> many
studies showed a lower rate of access to immunization
services. However, higher rates of 97% and more were
reported in Egypt** and Dhaka, Bangladesh.”> Despite
the reported higher rates of access, the proportion of
children with complete immunization was very low
in Dhaka, Bangladesh.”® Globally, a larger number of
children dropped out of the immunization series after
receiving one or more vaccinations than are left out
entirely.”” The dropout rate of 5.5% from first to third
dose of DPT in our study was lower than the dropout
rate of 6.1% as reported by Abdel Rahim."" A DPT1
to DPT3 dropout rate of 5% was reported in Dhaka,

Bangladesh.” A dropout rate of 23.2%,' 21.2%,*' and
18%,'® from DPT1 to DPT3 were reported in India. A
lower dropout rate of 4.1% was also reported from BCG
to measles in this study compared to the rate of 20.4%
reported by Abdel Rahim."" Compared to our results, a
dropout rate of 13% from BCG to measles was found
in Dhaka, Bangladesh.” Several limitations should be
acknowledged in assessing the results of this study. The
first limitation is that, Aden governorate was selected
purposively from a total of 21 Yemeni governorates.
Since Aden was purposively selected, this might limit
the generalizability of the results to only the urban areas
of Yemen and similar areas in the region. Second, we
tried our best to minimize recall bias by confirming
and reconfirming the children’s immunization status by
enquiring about the various aspects of the vaccine, such
as site, number, and age of administration; but as it is
the case with any other study, it could not be totally
eliminated.

In conclusion, although immunization coverage is
high, access to health care services is high and the drop out
rate is very low in Aden, Yemen, still 16.9% of children
did not have complete immunization, and 15.1% did
not have their immunization cards. Health education
and communication programme interventions must
be designed to cover the specific details of the national
EPI vaccines according to the recent schedule, and
the threats of VPDs covered under the national EPI.
Also, to raise parents and the general publics awareness
of the importance of the immunization card as a vital
record to facilitate the follow up of different vaccines
doses, to remind parents to avoid dropout doses, and
hence encourage them to complete the immunization
of their children. Special focus should be devoted to
younger mothers, mothers who married early and gave
birth to their first babies at younger age, non-working
mothers, and families with non-working or manually
working fathers. Furthermore, there is a need for an
intervention directed to improve the access and delivery
of the immunization services through strengthening,
reinforcing, and expanding the available immunization
services.
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