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ABSTRACT:

Background:
Despite the availability of a safe, cheap and effective vaccine for measles and inspiring success

stories of the elimination and eradication of this disease from major regions of the world, it is
still endemic in Pakistan. Repeated national level campaigns have taken place but the coverage
still remains below the optimal level. Therefore, this study aims to explore any socio-
demographic factors which may be responsible for the reduced uptake of Measles vaccine in

Pakistan.
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Methods:
Secondary data analysis of the recent most available Pakistan Demographic Health Survey

2012-13 was carried out. The Pakistan Demographic Health Survey 2012-13 is a National level
cross sectional survey which included a household sample of 14000 households. In the PDHS
survey, mothers with the youngest child between the ages of 12-23 months were selected and
vaccination status of the child was inquired through a questionnaire. The Measles vaccination
status of a child was taken as an outcome variable in our study. Socio-demographic
determinants of childhood vaccination uptake were identified through literature review and
were taken as exposure variables. Associations between the exposure and outcome variables
were calculated through multivariable binary logistic regression. The results were displayed

using Unadjusted and adjusted Odds Ratios with 95% Cl and p values. .

Results:
The study results revealed a prevalence of measles vaccination uptake to be 60.9%. The socio-

demographic factors influencing the Measles vaccine uptake by children included their type of
residence, region of residence, wealth quintile of the family and local access to health care
facility. Individual level factors affecting the uptake included maternal age, education and
empowerment. Individual factors of the child influencing this uptake were identified as the

gender of the child and the birth order.

Increased likelihood of the child receiving the vaccination was found with urban residence,
higher education status of mother, older age of mother, maternal empowerment, family wealth
quintile, access to health care facility, possession of mobile phone, male gender and lower birth

order of child.
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Maternal age, education status and empowerment were found to have the greatest impact on

the uptake of Measles vaccination among children in Pakistan.

Conclusion:
Despite repeated national level high costing campaigns, measles vaccination uptake is still

much below the optimal level. Targeted interventions are needed to focus on the socio-
demographic determinants of vaccine uptake identified in this study, to achieve the optimal

uptake of Measles vaccination among Pakistani children below 2 years of age.

INTRODUCTION:

Pakistan is suffering from Measles endemic, despite repeated National and International efforts
to eradicate this disease. A safe, cheap and effective vaccination is available® and the World
Health Organization aims to eradicate this disease from Pakistan by 2020°. Despite repeated
vaccination drives throughout the country, this goal is not being achieved. This study tried to
explore any socio demographic factors which could be causing obstacle in the achievement of
this target. It identified these factors through the sophisticated statistical analysis of the latest

and the largest National level demographic data of Pakistan?.

BACKGROUND:

Measles is a highly contagious, serious viral disease’ .1t is one of the leading causes of deaths
among young children, especially those under the age of 5 years'. In 2016 alone, 89780 deaths
were attributed to measles globally®. Before the introduction of measles vaccination in 1963,

the world suffered huge measles epidemics every couple of years. There were nearly 30 million
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measles cases every year and mortalities exceeding 2 million annually2. By the age of fifteen,

more than 95% of individuals were infected with this virus®.

With the introduction of Measles vaccine in 1963, these epidemics were largely contained and
marked reductions in the incidence rates were observed. During 2000-2015, a global decline of

75% in the measles incident cases was reported®.

The Americas was declared to have achieved measles elimination in 2016 and the Western
Pacific region is at the verge of its elimination®. Moreover, it is no longer endemic in 79% of the

WHO European Region4.

Number of Reported Measles Cases (6M period)

Country

India
Pakisman 5843
Migeria 5488
China 4093
Italy 3764
Bangladesh | 2551
Romania 1883
Ukraine 1574
Malaysia 1347
Indonesia 1151
o
o o o

W >=1000 (11 countries or 6%)
W 100-999 (34 countries or 17%)
B 10-99 (43 countries or 22%)
O 1-9(33 countries or 17%)
0 (81 countries or 31%)

O No data reporied

B3 Not avadable

£y World Health Map production: Worid Health Organization, WHO, 2017. All rights reserved Disclaimer: T
~ A P : Database o on iy
St Orgamzahon Dsta source; e W e Croaneaion Condemene) e kegal status of any Country, Seeiony, Ofy Of 866 oF of &% UGBS, Of COnCeming e delmtslon
- of i rortoers. Datied o maps reprsent agpeos b o

Based on data received 2017-10 - Surveillance data from 2017-03 to 2017-08 - * Countries with highest number of cases for the period

), World Health

Y Organization

Figure 1: World map released by World Health Organization, based on data received in 2017,

revealing the number of reported cases of Measles. Available from:
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ive/measles/en/

Unfortunately, Pakistan is still suffering from major mortalities and morbidities due to this
disease. The number of cases of measles in 2012 was reported to be 14,000 with 210 patients
dying of it>. The World Health Organization (WHO) is targeting Pakistan under the Measles
elimination goal by 2020°. In order to effectively control measles, routine measles vaccine
coverage of >90% is required’. Majority (62%) of lab confirmed measles cases of Pakistan in
2016 did not receive a single dose of measles vaccine®. Despite extensive immunization
campaigns and inclusion of Measles vaccination in the compulsory and free EPIl program
(Expanded Program of Immunization) by the government, vaccine uptake is still not optimal.
The government of Pakistan does repeated endeavors at National level in the form of
vaccination campaigns, increasing its availability as a free vaccine in all government health care
facilities and even door to door vaccination drives. Despite these large scale efforts, the
guestion then arises, that what are the factors which are responsible for the decreased uptake
of this vaccination? Many studies have been done globally to explore the answer to this
question. For instance, a study9 done in Istanbul, Turkey explored the reasons for the non-
vaccination of children under 5 years of age against measles. It concluded that decreased
access to vaccination centers, parents’ lack of knowledge about vaccination, parents’ lack of
formal education and non-resident immigration status of the family were the reasons for non-
vaccination of their children. Another study® done on the South African country of
Mozambique pointed towards inaccessibility to vaccination sites, no schooling of mothers and

children born in home instead of maternity centers to be the reasons for incomplete

GSJ© 2020
www.globalscientificjournal.com



GSJ: Volume 8, Issue 7, July 2020

ISSN 2320-9186 1658
vaccination against the vaccine preventable diseases. A case control study11 was conducted in
Ethiopia with similar objectives and indicated the importance of maternal awareness and
household monthly income in the immunization status of the children. A systemic review® of
the published literature was done by Rainey et al. in 2011 to explore the reasons of low
vaccination uptake in Low and Middle Income Countries like Pakistan. Their findings showed
that parental attitudes and knowledge required local interventions to optimize the vaccination

uptake in children.

There is an information gap of such studies specific for Pakistan, exploring the factors
responsible for decreased uptake of Measles vaccination here. To the best of our knowledge,
some studies did explore the determinants of vaccine preventable diseases in Pakistan but each
one of them had limitations. The limitations included small sample sizes, restriction of
geographical coverage, and non-specificity to the disease of our interest, that is, Measles. These
studies included small scale independent studies done for the urban cities of Pakistan like
Karachi'®, Lahore'’, Peshawar®® and Malakand®. These studies had small sample sizes ranging
from 150 to 828 mothers being enrolled for data collection. Therefore, the results of these
studies could not be credited to the status of National representation. To achieve optimal
uptake of Measles vaccination throughout Pakistan, National level policies are needed to
ensure universal coverage. For this purpose, a study which can give us results at National level
was very necessary. Further exploration led us to a larger study?® by Imran et al. but was limited
to just 2 out of the 4 provinces of Pakistan. A national level study® exploring the determinants
for all vaccine preventable diseases was found but it had the limitations of being conducted on

an old survey of 2006-2007 and was not specific to Measles. This study explored the
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determinants of non-utilization of all EPI vaccinations in Pakistan. Specificity for Measles was
necessary as the results can be confounded by selective uptake of vaccinations depending on
the disease. A publication®’ by Kazi et al. in 2013 also emphasized on the need for a study to
explore any determinants having association with Measles vaccination uptake to help formulate

and amend National level policies.

There is thus a need for a comprehensive National level study to explore all possible
determinants affecting the immunization uptake of children under the age of 2 years specific
for Measles. This would enable the policy makers to formulate policies at National level that will
lead to the achievement of optimal uptake of Measles vaccination by children in Pakistan aged
below 5 years. Moreover, without paying due attention to the factors hindering the vaccination
uptake, the WHO and Pakistani governmental efforts for measles elimination or eradication will
be wasted. Therefore a study attempting to explore any factors, their association and their
significance in measles vaccination uptake is critical to achieve the WHO goals for Pakistan and

eliminating this fatal burden from our country.

AIMS:
To assess the effect of community and individual level socio-demographic factors on the

vaccination uptake of Pakistani children aged 12-23 months of age at a National level to help

formulate and amend future National policies accordingly.

OBJECTIVES:

The specific objectives of the study are as follows:
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J To estimate current prevalence of Measles routine immunization among Pakistani

children between 12-23 months of age.

J To identify socio-demographic factors that are associated with Measles routine

immunization uptake among Pakistani children.

. To compare all factors and determine which factors have the greatest impact on the

vaccination uptake of a child and their importance in Pakistani context.

METHODS:

DATA SOURCE:
The data for this study was sourced from the Pakistan Demographic Health Survey (PDHS) 2012-

2013. This is the recent most available National level demographic survey of Pakistan®’. Data
was accessed from the DHS website after few registration steps. These steps included the filling
of a simple and quick available on the DHS website®®. The required fields in the form were
name, email address, password, institution name, phone number and country of residence. The
second step was to specify a project title with at least a 300-word description of the project.
The third step was to choose the region and country of interest. After selecting these, the
request was submitted to access the dataset. Within a week, access was granted after using the

same email address and password provided before.

PDHS METHODOLGY:
The Pakistan Demographic Health Survey is the largest household survey conducted in Pakistan

to date®?. According to its website, DHS data was investigated to be free from systemic bias®*.
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Participants:
Ever married Pakistani men and women aged between 15-49 years were eligible to participate.

Study design:
PDHS 2012-13 followed a cross sectional study design.

Sampling:
The sample for the 2012-13 Pakistan Demographic Health Survey aimed to represent the total

population of Pakistan22. Some areas like Azad Jammu and Kashmir, Federally Administered
Tribal Areas (FATA) and restricted military areas were excluded from the survey due to security
reasons. The four provinces of Pakistan and the Gilgit Baltistan region were included in the

survey.

The estimated sample size of the survey was 14,000 households using stratified 2 stage cluster
sampling. The first stage involved the trained staff of National Institute of Population Studies
(NIPS) obtaining household listings from 500 (248 urban and 252 rural) survey sample areas
around the country. The second stage involved the household selection through systemic
sampling of each survey area. This resulted in the 14,000 households selected (6,944 from

urban areas and 7056 from the rural areas).

Data collection tool:
Questionnaires were used to collect data from each participant.

METHODOLGY FOR PRESENT STUDY:

Study design
Secondary data analysis of the PDHS 2012-2013 was carried out.
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Sampling:
Our data was limited to mothers with a last-born child (youngest child) between the ages of 12

to 23 months. The reason for this selection criterion was that one dose given for Measles
vaccine is given after the age of 9 months and 12-23 months is the youngest age group by
which age, the child should be fully immunized with all the compulsory vaccinations of the
Expanded Program of Immunization (EPI). The PDHS survey has also utilized the same age group

for collecting information regarding vaccination uptake.

Data Entry:
The data downloaded from the DHS website was entered in the STATA software. It was cleaned

and edited for inconsistencies. After excluding all incomplete information, final analysis was
carried out on the final dataset with complete information on all study variables. The final

dataset was double entered, checked and validated.

Variables used for analysis:

Outcome Variable (Dependent Variable):
Measles vaccination uptake status of children aged 12 to 23 months as reported by the

participating mothers or vaccination card was used. The measles vaccination was defined as a
measles injection or an MMR injection; that is, a shot in the arm at the age of 9 months or
older, to prevent him/her from getting measles. Responses were Yes, No and Don’t know. By
using the all collected information (vaccination card or mother's self-report), measles
vaccination uptake was categorized as "Yes" and "No" (Don't know response was recoded as

No). After defining the outcome variable, the response options were specified and coded.

Exposure Variables (Independent Variables):
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Method to identify exposure variables:
A brief literature review was done to help identify the exposure variables for this study. The

search was confined to the last decade (2008-2018) to keep the focus on recent most studies.
Key words like “vaccination, uptake, determinants, factors and immunization” were used. This
yielded a large number of studies over a thousand in number. Few studies of interest included a
study’ done in Istanbul, Turkey to explore the reasons for non-vaccination among children. The
reasons in the results included inaccessibility to health care facility, lack of knowledge about
vaccination, parents’ low education level and recent immigration. Another study™ done in the
same country revealed maternal empowerment, economical constraints, accessibility to health
care services and lack of communication between mothers and health workers to be important

factors associated with vaccination uptake of children.

Few other studies done in African countries like Mozambique and Ethiopia were discovered
which had similar objectives. The study’in Mozambique revealed inaccessibility of the
vaccination sites, lack of maternal education and child being born in home instead of a health
care facility to be important reasons associated with the incomplete vaccination of children.
The research™ in Ethiopia identified mother’s knowledge about vaccination and household

income to be important predictors of incomplete vaccination in children.

A systemic review®” of the published literature was done by Rainey et al. in 2011 to explore the
reasons of low vaccination uptake in Low and Middle Income Countries like Pakistan. Their
findings showed that parental attitudes and knowledge required local interventions to optimize
the vaccination uptake in children. A theory to use communication via Mobile phones

(mHealth) was reviewed systematically to improve vaccination uptake in Low and Middle
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income countries™. Although only three out of the 21 peer reviewed studies included in this
systemic review*> were done in Pakistan, nevertheless the review presented an important

theory that may play a positive role in increasing the vaccination uptake.

The search was then confined to only those studies which were specific for Pakistan, done in
the last decade and addressed the disease of our interest, Measles. The results included a 2009
study*® done in Pakistan which emphasized the importance of knowledge and evidence based
discussion to improve the childhood vaccination uptake. Another study®® was done in the same
year by Anderson et al. which aimed to explore the local determinants of measles vaccination
uptake in four districts of Pakistan. With a large sample of 14,542 children, this analysis
identified household economic stability, mother’s formal education, mother’s knowledge about
vaccine preventable diseases, evidence based discussions and proximity to Health care center
to have positive association with vaccination uptake by children. Access to health care labeled
as ‘Health care Equity’ was confirmed to be influencing childhood measles vaccination uptake in
Lasbella district of Pakistan by Steven et al.* despite governmental efforts for universal
coverage. However a hopeful finding was revealed in this study that in both urban and rural
areas, discussion and knowledge about vaccines had a positive effect on vaccination uptake,
which was independent of the negative effect of inequity. Another interesting research® done
in 2012 on measles vaccination uptake in Pakistan revealed that the paternal education status
also played an important role in the vaccination uptake of children in Pakistan. This positive
association was found to be independent of the maternal education status. Another article*?
was published in the same year in the Journal of Pakistan Medical Association (JPMA), exploring

the influencing factors on vaccination uptake in Pakistan. It identified parental socio-economic
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status, awareness and attitude towards vaccine controversies as vital factors influencing the
vaccination uptake. Parental awareness was again explored in another study*! published in
2015, for its association with measles vaccination. Although limited to just one metropolitan
city of Pakistan, this study emphasized the importance of parental awareness about measles as
a potentially fatal disease and the effectiveness of the vaccine, to be a contributing factor in the
increased uptake of Measles vaccination in Karachi, Pakistan. A more recent publication40 was
made in 2017 with the objective of exploring the association of household economic status,
maternal education and empowerment on the uptake of Polio vaccination in Pakistan. Although
specified for polio, this study gave us important exposure variables which could have influence
on the Measles vaccination uptake of children too. This study was done on the same 2012-13
DHS data which is used in our study. The results of this study, therefore, were included to be
explored in our study too. Lastly, a recent most study‘q’7 was done in 2018 which explored the
reasons for the non-vaccination and incomplete vaccination.among children in Pakistan.
Although it discussed the vaccination uptake of all the diseases in the EPI schedule, but
interesting results were presented. Lack of knowledge and community awareness, decreased
demands among parents, distance from vaccination center and non-availability of supplies were
concluded to be responsible for the decreased uptake of vaccination among children. It was a
cross sectional study with a large sample of 8400 households. This study, however, did not
focus on measles vaccination which is the disease of our interest. The results could therefore be
different for vaccination uptake if specified for measles. Therefore, these determinants were

also included in our study to explore their association with Measles Vaccination Uptake.
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To conclude, although the literature review was brief, some direction was achieved to explore
the socio-demographically plausible variables that might have some association with Measles
vaccination uptake. With the availability of the recent most National level data, it was now
possible to explore if the associations identified in these studies were true or not for Measles
vaccination uptake in Pakistan at a National level, through sophisticated Statistical methods
described in the Statistical Analysis section. The above mentioned studies gave us these

exposure variables;

. Access to health care

. Parent’s knowledge about vaccination

. Parent’s level of education

. Mother’s knowledge about vaccination

. Mother’s education

. Father’s Education

o Maternal Empowerment

o Recent immigration

J Family economic status

. Communication between mothers and health care workers

. Child’s place of birth
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) Knowledge, awareness about vaccination and evidence based discussion

Attitude towards the vaccination controversies

. Demand for vaccination

J Use of mobile phones

Data availability was then checked in the DHS database for the above mentioned exposure
variables. Data was lacking on Immigration status and knowledge and awareness about Measles
vaccination. Therefore these variables were excluded from our study. The rest were included
with their closest match in DHS data. The variables were then separated into two groups:
Individual level and Community level. Each variable was then defined, data in the DHS survey
related to them was extracted and response options were coded. Their type, data extraction,
coding, response options, method of analysis and selection is given below. Uniform procedures

were applied to all variables regardless of type.

INDIVIDUAL LEVEL EXPOSURE VARIABLEsS:
Wealth Quintile: Household economic status was identified to have association with

vaccination uptake in children by a study’ done in Turkey, another one'* in Ethiopia and also in

39,41, 42

a few studies done in Pakistan . This variable was therefore included in our study to verify

whether the association found in these studies match with ours or not.

This is an ordinal (categorical) variable. The wealth index constructed in the PDHS serves as an
indicator of the household economic status. The calculation of this index is done by using data
on ownership of selected household assets, such as television and bicycles; housing
construction materials, water access types and sanitation facilities. PDHS used a statistical
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procedure called principal components analysis to generate this index. This procedure gives a
continuous scale of relative wealth which is then separated into five wealth quintiles. The five
wealth quintiles in the PDHS report were lowest, second, middle, fourth and highest. We
assigned the titles of poorest, poorer, middle, richer and richest to these quintiles respectively.

Code 1-5 was given from lowest to highest quintile.

Mother’s age in years: Maternal age and empowerment are closely related as shown in a
recent study?® conducted in Pakistan. Therefore, we tried to explore the association of maternal

age and empowerment status with the uptake of Measles vaccination in their children.

This is a categorical variable. The question asked in the questionnaire was “How old are you”
and respondent’s answers were categorized in three categories. Those aged 15-24 years were
given code 1, 25-34 years of age was given code 2 and greater than 34 years of age was coded

as 3.

Mother’s education level: Maternal education level was identified to have an important
association with children’s vaccination uptake. This was revealed in various S¥es% 10.39 41, 43. 7jq

variable was therefore included in the study to explore whether the association found in other

countries of the world and smaller cities of Pakistan are true at a National level or not.

This is a categorical variable. 4 categories were made. Code 1 was given to ‘No education’. Code
2 was given to ‘Primary level’, code 3 to ‘Secondary’ and Code 4 to ‘Higher Education level’.
Primary referred to completing classes 1-5, Secondary referred to completing classes 6-10 while

having an education of grade 11 and above was referred to as Higher.
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2. Mother’s Empowerment status: Mother’s empowerment status was found to be highly
associated with children vaccination status. For instance, a study done in Turkey’and another
one done in Pakistan®* showed this association in their results. Therefore, this variable was
included in the study to verify the results on a National level data and explore the association in

Measles context.

This is a dichotomous variable. Mothers who were directly involved in decision making to any of
the following indicator questions were labeled as “Empowered”, while other responses were

labeled as “Not empowered”. The questions were:

a. Who usually makes decisions about health care for yourself: you, your husband, you and

your husband jointly, or someone else?

b. Who usually makes decisions about making major household purchases: you, your

husband, you and your husband jointly, or someone else?

c. Who usually makes decisions about visits to your family or relatives: you, your husband,

you and your husband jointly, or someone else?

Access to health care: Inaccessibility to health care was found to be one of the reasons for low
vaccination uptake in studies like one done in Istanbul, Turkeyg. This association was
reconfirmed by another study13 done in the same country, a South African country of

I\/Iozambiquelo, along with studies done in Pakistan®” 3% %

. As discussed before, these studies
had limitations of being done on a smaller scale and were geographically limited; this variable

was included in our analysis to further explore the association.
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This is a dichotomous variable. The response options were ‘Yes’ and ‘No’. Those who visited a
health care facility in the last twelve months were considered ‘Yes’ and given code 1, while
those who didn’t visit any health care facility in the last 12 months were considered ‘No’ and

given code 0.

Access to antenatal care: Health care proximity and access have been identified in many
studies discussed above to have a strong association with Measles vaccination uptake in Low
and Middle Income Countries like Pakistan. The DHS data provided more details on this subject
like data on ante natal and post natal visits, so these two variables were also selected for
further review in our study. This is a dichotomous variable. The number of ante natal visits
during the last pregnancy was inquired. Three response options were considered. Those who
had no ante natal visit were given code 1. Those who had one to three ante natal visits were

given code 2 and those who visited three or more times were given code 3.

Access to postnatal care: For the justification mentioned above for accessibility and number of
ante natal visits, the number of post natal visits was also included as an independent variable.
This is a dichotomous variable. Two response options of ‘Yes’ and ‘No’ were considered to the
qguestion whether the last born child had post natal checkups within the two months of

delivery. Code 0 was given to the ‘No’ response while code 1 was given to the ‘Yes’ response.

Access to modern communication services: This is a dichotomous variable. If the household
had any telecommunication service like mobile phones or telephone ( land-line), it was
considered a positive response and was given code 1, while no access to any

telecommunication service was considered a ‘No’ and given Code 0.
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Access to media: Waterson et al.** explored an interesting theory of using mobile phones
(mHealth) as a mode of communication to increase awareness and knowledge about
vaccination in general public. Lack of knowledge, awareness, discussion and/or communication

9,11,13,35,36,37, 39,41, 42,44 Tharefore, this was considered as an

were identified in many studies
important variable to be explored further. This is a dichotomous variable. Mothers who had
access to any media like reading newspaper, magazine, listening to radio and/or watching
television were labeled as ‘Yes’ and given Code 1 while no access to any of the above was

considered negative and given the Code 0.For the reasons mentioned above in the details of

the ‘Access to modern communication studies’, access to media was also included in the study.

Child’s gender: Male-female dichotomy has been identified as an important factor driving the
dynamics of children’s vaccination uptake both globallya'0 and in countries including India31, 32, 33,
and Nigeria34. To the best of our knowledge, there was no such study found for Pakistan which
explored this association with Measles vaccination uptake in children below 2 years of age. This

gender disparity was therefore included as an exposure variable in the study to be explored for

Pakistan.

This is a dichotomous variable. The sex of the last child was inquired and males were given code

1 while females were given Code 2.

Child’s birth order: Child’s birth order was considered important to be included in the study
because this determinant has been shown to have association with the voluntary immunization

of a child by his parents in a large sample study27 recruiting 110,902 children in Israel. Few
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28,29

other studies also identified this as an important variable associated with children’s

vaccination uptake.

This is a dichotomous variable. The birth order of the last child was given Code 1 if the last child
was among the first four children of the family and was given Code 2 if the birth order was

greater than 4.

COMMUNITY LEVEL EXPOSURE VARIABLES:
Type of Residence (Urban/rural): This is a dichotomous variable. The target population

included all urban and rural areas of all the four provinces of Pakistan ( Punjab, Sindh, Khyber
Pakhtunkhwa and Baluchistan and Gilgit Baltistan. The PDHS?? used the urban and rural
administrative definition as used in the 1998 Population census®. Urban areas were given the

code of 1 while rural areas were given a code of 2.

Region of Residence: This is a nominal variable. Administratively, Pakistan is divided into four
provinces (Punjab, Sindh, Khyber Pakhtunkhwa and Baluchistan), two autonomous territories
two autonomous territories (Azad Jammu and Kashmir, Gilgit-Baltistan) and one federal
territory (Islamabad Capital Territory). Therefore, the 6 regions used in our study included all
the 4 provinces, one autonomous territory and one federal territory and were given codes from
1-6 as shown in the Table. Due to security reasons**Azad Jammu and Kashmir, FATA and some
military protected areas were not included in the PDHS survey, therefore they were not
included in our study also due to non-availability of data. This exclusion should not affect the
National representation of our study as it only comprises of 3% of the total population of

Pakistan.
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There are a few differences in the population characteristics of the four provinces of Pakistan.
For instance, the province of Baluchistan is very scarcely populated (about 5% of the total
population of Pakistan) but covers nearly 43% of the land area of Pakistan?’. On the other hand
the province of Punjab is the largest province in terms of population with nearly 56% of the
total population residing here. Not just in terms of land area and population, the provinces also
differ in climates, agricultural area, languages and culture. Therefore this variable was included
in our study to explore whether residing in different regions of the country had any association
with the Measles vaccination uptake of the children as indicated in one of the studies

explored®

Coding Plan:
A coding plan was created. Independent variables were defined and possible response options

were specified. The variables and their response options were given codes. The resulting

descriptions and coding can be found in Annex 1.

STATISTICAL ANALYSIS:
STATA/IC version 14.0 was used for data analysis. Associations were identified using Pearson

chi square analysis between dependent and independent values and Probability value (p-value)
was calculated using chi square test. The associations were then further calculated through
multivariable binary logistic regression. The results were displayed using Unadjusted and

adjusted Odds Ratios with 95% Cl and p values.
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Ethical considerations:
The DHS surveys use procedures and questionnaires approved and reviewed by the Institutional

Review Board (IRB). The survey was ensured to be compliant with the U.S Department of Health

and Human Services regulations for the protection of human participants by the IRB*.

Informed consent is collected by the participants who have the right to accept or reject
participation. For children involved, consent is obtained by the parent or guardian. Explicit
details are given about the purpose, potential risks and benefits and expected duration of the

survey. Personal identities are kept confidential by coding23.

For the current study, there was no ethical concern as no Human or Animal testing,
experiments or tissues were involved. It is a desk based study on a publicly available data. Data

is easily available online. Ethical approval from the LSHTM committee was also received.

RESULTS:
Of the 13,558 women included in the Pakistan Demographic and Health Survey 2012-13, only

7076 mothers were able to provide information regarding measles uptake for their last child. A
total of 6810 mothers comprised the study sample aged between 15 and 49 years after
excluding the missing information. Results found that only 60.9% (n=4144) of the children
received measles vaccination, and 39.1% (n=2666) children did not receive any measles

vaccination.

The majority mothers (n=3616) were in the range of 25-34 years of age (mean age=

29.63+6.43 years), belonged to rural areas (n=3801), had no education (55.2%, n=3761).
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Regarding health characteristics, results found that mothers who had access to: healthcare

1675

facility were 76.6% (n=5219), antenatal care facility were 74.5% (n=5072), postnatal care facility

were 43.2% (n=2943). Detailed socio-demographic and health characteristics of mothers are

described in Table 1 given below

Table 1: Descriptive characteristics of study variables

(n=6810)

Characteristics

Mother's Age in years (categorical)

15-24
25-34
>34
Place of residence
Rural
Urban
Region of residence
Islamabad (ICT)
KPK
Sindh
Punjab
Gilgit Baltistan
Baluchistan
Mother’s Education level
Higher
Secondary
Primary
No education
Wealth quintiles
Richest
Richer
Middle
Poorer
Poorest
Mother's empowerment
status
Empowered
Unempowered
Access to healthcare

No

N (%)
1544 22.7%
3616 53.1%
1650 24.2%
3801 55.8%
3009 44.2%
440 6.5%
1442 21.2%
1454 21.4%
1752 25.7%
672 9.9%
1050 15.4%
825 12.1%
1250 18.4%
974 14.3%
3761 55.2%
1375 20.2%
1319 19.4%
1295 19.0%
1339 19.7%
1482 21.8%
3540 52.0%
3270 48.0%
1591 23.4%
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Yes 5219 76.6%
Access to antenatal care

None (0 visit) 1738 25.5%

1-3 2479 36.4%

3+ 2593 38.1%
Access to postnatal care

No 3867 56.8%

Yes 2943 43.2%
Access to media

No 2057 30.2%

Yes 4753 69.8%
Access to modern communication services (mobile phones)

No 6019 88.4%

Yes 791 11.6%
Child's Gender

Male 3524 51.7%

Female 3286 48.3%
Child’s birth order

1-4 4624 67.9%

>4 2186 32.1%

Results of chi square analysis
Table 2 represents the associations between the dependent and independent variables of our

interest. Regarding maternal characteristics, mothers who fell in the youngest age group of 15-
24 years reported the highest percentage of non-uptake of Measles vaccination for their child.
While 55% of those who were older than 34 years of age reported positive uptake of Measles
uptake of their children. 62.3% of mothers who lacked formal education reported no measles
vaccination uptake of their children while those having higher education showed a positive
response of 68.6%. Regarding empowerment status, 59.5% of mothers who had no power over
household decisions reported No vaccination uptake of their child while those labeled as
‘Empowered’ showed a 54.3% response of uptake. 57.6% of those mothers who did not have

access to health care facilities had not gotten their children vaccinated. But interestingly, only a
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slight difference of results was seen for those mothers who had access to health care facilty.
Mothers who never visited ante natal facility in their pregnancy showed a 66.3% report of
negative uptake of children’s vaccination. While those who were fortunate enough to have
more than 3 visits showed 59.7% positive response. 58.9% of mothers who had no access to
post natal facility did not get their child vaccinated. All maternal characteristics had a p value of

less than 0.001

53.5% of households who had access to media and 63.6% who had access to modern

communication services had gotten their children vaccinated.

Male-female dichotomy didn’t dictate the results as was expected. Only a little difference was
observed between the male and female gender of the child in the measles vaccine uptake. The

Probabilty value (p-value) was however 0.022 in this case. Table 2 is on the next page.

Table 2: Factors associated with measles vaccination uptake (n=6810)
Measles vaccination uptake

No Yes p-value* Chi-square
value
n (%) n (%)
Mother's Age in years (categorical) <0.001 116.0
15-24 981 (63.5) 563 (36.5)
25-34 1840 (50.9) 1776 (49.1)
>34 743 (45.0) 907 (55.0)
Place of residence <0.001 109.1
Rural 2203 (58.0) 1598 (42.0)
Urban 1361 (45.2) 1648 (54.8)
Region of residence <0.001 215.3
Islamabad (ICT) 139 (31.6) 301 (68.4)
KPK 770 (53.4) 672 (46.6)
Sindh 853 (58.7) 601 (41.3)
Punjab 761 (43.4) 991 (56.6)
Gilgit Baltistan 368 (54.8) 304 (45.2)
Balochistan 673 (64.1) 377 (35.9)
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Mother’s Education level <0.001 381.6
Higher 259 (31.4) 566 (68.6)
Secondary 496 (39.7) 754 (60.3)
Primary 467 (47.9) 507 (52.1)
No education 2342 (62.3) 1419 (37.7)

Wealth quintiles <0.001 393.4
Richest 482 (35.1) 893 (64.9)
Richer 602 (45.6) 717 (54.4)
Middle 665 (51.4) 630 (48.6)
Poorer 776 (58.0) 563 (42.0)
Poorest 1039 (70.1) 443 (29.9)

Mother's empowerment status <0.001 131.0
Empowered 1617 (45.7) 1923 (54.3)
Unempowered 1947 (59.5) 1323 (40.5)

ﬁ:;ﬁfcgore <0.001 2339
No 917 (57.6) 674 (42.4)
Yes 2647 (50.7) 2572 (49.3)

Access to antenatal care <0.001 293.9
None ( 0 visit) 1152 (66.3) 586 (33.7)
1-3 1367 (55.1) 1112 (44.9)
3+ 1045 (40.3) 1548 (59.7)

Access to postnatal care >0.001 156.6
No 2272 (58.9) 1586 (41.1)
Yes 1283 (43.6) 1660 (56.4)

Access to media <0.001 211.9
No 1352 (65.7) 705 (34.3)
Yes 2212 (46.5) 2541 (53.5)

Access to modern communication services (mobile phones)<0.001 90.98
No 3276 (54.4) 2743 (45.6)
Yes 288 (36.4) 503 (63.6)

Child's Gender 0.022 5.27
Male 1797 (51.0) 1727 (49.0)
Female 1767 (53.8) 1519 (46.2)

Child's birth order 0.017 5.705
1-4 2374 (51.3) 2250 (48.7)
>4 1190 (54.4) 996 (45.6)

*p-value calculated using Chi-square test
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Results of univariate logistic regression:
Univariate logistic regression models indicate that those children whose mothers were older

than 34 years were 2.12 times more likely to have measles vaccination uptake (OR =2.12, 95%
Cl 1.84-2.45, p-value <0.001) as compared to those mothers who were younger. Higher
education (OR = 3.61, 95% Cl 3.07-4.23, p-value <0.001), richest wealth quintile (OR = 4.34, 95%
Cl 3.71-5.08, p-value <0.001), more than 3 antenatal visits (OR = 2.91, 95% Cl 2.56-3.30, p-value
<0.001), access to media (OR = 2.20, 95% Cl 1.97-2.45, p-value <0.001) and access to mobile
phones (OR = 2.08, 95% Cl 1.78-2.43, p-value <0.001) were significant positive factors against
child’s measles vaccination uptake. Furthermore children those mothers, lived in rural areas
(OR=0.59, 95% Cl 0.54-0.65, p-value <0.001), were unempowered (OR =0.57,95% Cl 0.51-
0.62, p-value <0.001), had no access to healthcare facility (OR=0.75, 95% CI1.0.67-0.84, p-value
<0.001), and had no access to postnatal care (OR = 0.53, 95% Cl 0.48-0.59, p-value <0.001) were

significantly less likely to-have measles vaccination uptake. (See detail in Table 3)

Table 3: Factors associated with measles vaccination uptake-Univariate Logistic
regression(n=6810)

Measles vaccination uptake

cOR 95% Confidence intervals p-value

Mother's Age in years (categorical)

15-24 1

25-34 1.68 1.48-1.90 <0.001

>34 2.12 1.84-2.45 <0.001
Place of residence

Urban 1

Rural 0.59 0.54 - 0.65 <0.001
Region of residence

Punjab 1

Sindh 0.54 0.46 - 0.62 <0.001

KPK 0.67 0.58-0.77 <0.001

Balochistan 0.43 0.36 - 0.50 <0.001

Gilgit Baltistan 0.63 0.53-0.75 <0.001
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Islamabad (ICT) 1.66 1.33-2.07 <0.001
Mother’s Education
level

No education 1

Primary 1.79 1.55-2.06 <0.001

Secondary 251 2.20 - 2.86 <0.001

Higher 3.61 3.07 - 4.23 <0.001
Wealth quintiles

Poorest 1

Poorer 1.70 1.45-1.98 <0.001

Middle 2.22 1.90 - 2.59 <0.001

Richer 2.79 2.39-3.26 <0.001

Richest 4.34 3.71-5.08 <0.001
Mother's empowerment status

Empowered 1

Unempowered 0.57 0.51-0.62 <0.001
Access to healthcare

Yes 1

No 0.75 0.67 - 0.84 <0.001
Access to antenatal care

None ( 0 visit) 1

1-3 1.59 1.40-1.81 <0.001

3+ 2.91 2.56 - 3.30 <0.001
Access to postnatal care

Yes 1

No 0.53 0.48-0.59 <0.001
Access to media

No 1

Yes 2.20 1.97 - 2.45 <0.001
Access to modern communication services (mobile phones)

No 1

Yes 2.08 1.78 - 2.43 <0.001
Child's Gender

Male 1

Female 0.89 0.81-0.98 0.022
Child's birth order

1-4 1

>4 0.88 0.79 -0.97 0.017
cOR: unadjusted odds ratio
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Results of Multivariate logistic regression
After adjusting all study variables, multivariate logistic regression showed that children whose

mother were, older than 34 years (OR = 2.74, 95% Cl 2.29-3.29, p-value <0.001), had higher
education (OR = 1.74, 95% Cl 1.41-2.15, p-value <0.001), were richest (OR = 1.49, 95% Cl 1.17-
1.90, p-value 0.001), had more than 3 antenatal visits during pregnancy (OR = 1.54, 95% Cl 1.31-
1.81, p-value <0.001) and had access to media (OR = 1.28, 95% Cl 1.12-1.47, p-value <0.001)
were significantly more likely to have measles vaccination uptake. Some graphs have been
illustrated below to show the association of Maternal Education and Wealth quintile with

measles vaccination.

Measles Vaccination Uptake
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Figure 2: Adjusted Odds Ratios alongwith their Confidence Intervals for the Measles vaccination

uptake in children, depending on Maternal Education.
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Measles Vaccination Uptake
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Figure 3: Graph illustrating the Adjusted Odds ratios-alongwith their Confidence Intervals to
show the association between Measles vaccination uptake and Wealth quintile of the

household.

However, children of mothers who, lived in Baluchistan region (OR = 0.69, 95% Cl 0.57-0.83, p-
value <0.001), were unempowered (OR = 0.78, 95% Cl 0.70-0.87, p-value <0.001), had no access
to postnatal care (OR = 0.74, 95% Cl 0.66-0.83, p-value <0.001) were significantly less likely to
have measles vaccination uptake. Child female gender and high birth order were also

significantly associated with their measles vaccination uptake. (Table 4)
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Table 4: Factors associated with measles vaccination uptake-MLR(n=6810)

Measles vaccination uptake

aOR 95% Confidence intervals p-value

Mother's Age in years (categorical)

15-24 1

25-34 1.73 1.51-1.98 <0.001

>34 2.74 2.29 - 3.29 <0.001
Place of residence

Urban 1

Rural 0.94 0.83-1.07 0.426
Region of residence

Punjab 1

Sindh 0.56 0.48 - 0.66 <0.001

KPK 0.92 0.79 - 1.08 0.336

Balochistan 0.69 0.57-0.83 <0.001

Gilgit Baltistan 0.85 0.69 -1.05 0.150

Islamabad (ICT) 1.04 0.82-1.33 0.710
Mother’s Education
level

No education 1

Primary 1.30 1.11-1.55 0.001

Secondary 1.59 1.35-1.87 <0.001

Higher 1.74 1.41-2.15 <0.001
Wealth quintiles

Poorest 1

Poorer 1.29 1.09-1.52 0.003

Middle 1.37 1.14-1.65 0.001

Richer 1.37 1.12-1.68 0.002

Richest 1.49 1.17-1.90 0.001
Mother's empowerment status

Empowered 1

Unempowered 0.78 0.70 - 0.87 <0.001
Access to healthcare

Yes 1

No 1.03 0.89-1.18 0.656
Access to antenatal care

None ( 0 visit) 1

1-3 1.23 1.07 -1.42 0.003

3+ 1.54 1.31-1.81 <0.001
Access to postnatal care

Yes 1

No 0.74 0.66 - 0.83 <0.001
Access to media
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No 1
Yes 1.28 1.12 - 1.47 <0.001
Access to modern communication services (mobile phones)
No 1
Yes 1.13 0.94-1.35 0.190
Child's Gender
Male 1
Female 0.90 0.81-0.99 0.048
Child's birth order
1-4 1
>4 0.89 0.78-1.02 0.103
aOR: adjusted odds ratio for all study variables
MLR: multivariate logistic regression
Limitations
Limitations of the PDHS 2012-13:
1. The PDHS 2012-13 did not include some of the areas of Pakistan like Azad Jammu and

Kashmir and military protected areas due to security reasons. Although the population of these

areas account for just 3% of the total population of Pakistan, the results could be different is

these areas were included.

2. Information on child’s immunization status is collected by mother’s reporting and

vaccination cards. Mother’s reporting could therefore have limitations of recall or social

desirability bias leading to over estimation of results as mother’s reporting was weighted same

as vaccination records.

3. Refusal to participate in the survey could affect the outcome and give under/over

estimations of the results.
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Limitations of Our study:
1. Causal relationships of the associations cannot be established between the variables

because of the cross-sectional nature of the survey.

2. The literature review could have been done more systematically with meta-analysis.

3. The results of the PDHS 2017-2018 are now released in September 2018. When this
study was started, 2012-13 was the recent most survey. The newer survey data could give

different results

4, Generalizability of the result or transferability could be limited for other countries as the

survey and analysis was limited to Pakistan only.

DISCUSSION/CONCLUSION:

As was indicated some other studies and the World Health Organization, the measles
vaccination uptake in Pakistani kids aged 12 to 23 months was found out to be very low. The
optimal level required for the effective control of this disease is >90% while our nationwide

study revealed a prevalence of just 60.9% which is very low.

To further explore the factors which could have influenced this low uptake, a literature review
was done. This gave us some possible socio demographic determinants which could be
affecting the low uptake despite repeated high-profile vaccination campaigns. These
determinants were indicated in different studies but these studies were either conducted in
different countries or were conducted at some local level with smaller sample sizes and

potential geographical biases. Therefore, a National level scientific analysis, specific to Pakistan
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and to measles, was needed to explore the associations and determine their significance and

influence.

The first factor that came up in our study was the mother's age. This was found to have the
greatest influence on the measles vaccination uptake of the children. The study revealed that
children whose mothers were older than 34 years were twice more likely to vaccinate their
children as compared to those who were at a younger age. The possible reason for this
association could be the empowerment of women that comes socially with growing age of
women in Pakistan®®. With increased age of the mother and children of older ages, the mothers
start gaining more decision powers along with knowledge and awareness which could be the

reasons for this association.

Further exploring women empowerment and Measles vaccination uptake in young children, our
results showed a clear increased likelihood of a child to receive Measles vaccination if his/her

mother was empowered.

Women empowerment comes with age, education and wealth along with many other factors in
Pakistan®®. Further affirming this was the association found between maternal education status
and our outcome variable. Higher education status of the mother showed a positive association
with the child's Measles Vaccination uptake. All the maternal characteristics had a p value of
less than 0.001, therefore future efforts could be directed towards women empowerment,
attainment of education, discouraging marriages at younger ages and increased awareness

campaigns. There will then be an increased likelihood of reaching the desired WHO goal of
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measles eradication in a country like Pakistan. If these factors are continued to be ignored, we

would never be able to achieve our goals despite repeated vaccination campaigns.

Another association highlighted in this study was the number of peri-natal visits. It is noted that
the mothers who had nil access to antenatal and postnatal visits, contributed a major
proportion of those whose children were not vaccinated. On the other hand, children of
mothers having at least 3 pre-natal and post-natal visits were twice more likely to be vaccinated
against Measles. These visits are very much linked to maternal empowerment, autonomous
household decision making, wealth quintile and education status. All these factors point
towards the significance of individual maternal determinants which influence the child’s

vaccination status.

Community level determinants which were found to be associated with a child’s vaccination
uptake were the type of residential area (urban/rural) and the province in which the family
resided. The analysis revealed that the rural inhabitants and those residing in the province of
Baluchistan were less likely to provide vaccination to their children. A reason for this could be
the decreased availability of health care facilities in rural areas and Baluchistan province. The
province of Baluchistan has lesser developed infrastructure and urbanization. These could
complement our above findings of decreased access to health care facility. Therefore, the
efforts of the next campaigns or any Measles vaccine related health policy should focus more

on these areas and this province especially.

Birth order and female gender were also found to be significantly associated with the outcome

variable of our interest. It was found that if the child’s birth order was greater than fourth, then
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that child was less likely to receive the vaccination. This was a comparatively new finding of our
study and could be further verified through future researches. This could generate the potential
role contraception awareness could play in the society. If number of children in a family could
be reduced, then the children will be more likely to get vaccinated and can help achieve the
herd immunity level required to eliminate this deadly disease. Moreover, the study also showed
that if the child was a female, she was less likely to receive the vaccination and therefore this
finding highlights the societal preference for male gender. This could be addressed by raising

awareness about gender equality.

RECOMMENDATIONS

To achieve optimal uptake of Measles vaccine among children.in Pakistan, the national policies
should focus on the socio-demographic determinants which are responsible for the decreased
uptake. Resources and efforts can be directed towards investments in campaigns like gender
equality, vaccination awareness and emphasis on female education. A research trial could then
be carried out to verify the effects. Further researches can be done on the theory of mHealth,

using mobile phone communication to increase awareness and facilitate vaccine uptake.

CONCLUSION:

This study identifies some very important determinants to Measles which were not explored at
this level for Pakistan before. Therefore, the results can be very helpful for future policy making
processes. Maternal empowerment, education and awareness can play a huge role to achieve
the optimal level of Measles vaccination uptake which is very much needed to control this

deadly disease.
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ANNEX 1

Table 1: Coding plan of study variables

Variable Description and Categorization Response Options
Outcome
Variable

By using the all collected

A measles injection or an MMR information (vaccination card or

Measles injection--that is, a shot in the arm mother's self-report), measles
vaccination at the age of 9 months or older--to vaccination uptake was
uptake prevent him/her from getting categorized as "Yes" and "No"

measles? Responses were Yes, No and Don't Know

(Don't know response was
recoded as No)

Independent Variables

Mother's Age
in years
(categorical)

Place of
residence

Region of
residence

Mother’s
Education level

Wealth
quintiles

How old are you?

Type of place of residence

Region

Highest educational level

PDHS provided information on household assets,
and used to create a wealth quitile index as an
indicator of household
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1=15-24
2=25-34
3=>34

1= Urban
2= Rural

1=Punjab

2= Sindh

3= Khyber Pakhtunkhwa
4= Balochistan

5= Gilgit Baltistan

6= Islamabad

1= No education
2= Primary

3= Secondary
4= Higher

1= Poorest

2= Poorer
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Mother's
empowerment
status

Access to
healthcare

Access to
antenatal care

Access to
postnatal care

Access to
media

Access to
modern
communication
services
(mobile
phones)

Child's Gender

1. Who usually makes decisions about health care
for yourself: you, your husband, you and your
husband jointly, or someone else?

2. Who usually makes decisions about making major
household purchases: you, your husband, you and
your husband jointly, or someone else?

3. Who usually makes decisions about visits to your
family or relatives: you, your husband, you and your
husband jointly, or someone else?

Visited health facility last 12 months

Number of antenatal visits during pregnancy

Baby postnatal check within 2 months

1. Frequency of reading newspaper or magazine

2. Frequency of listening to radio

3. Frequency of watching television

Household has: telephone (land-line)

Sex of the last child
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3= Middle
4= Richer
5= Richest

Mothers who were directly
involve in decision making to
any of these indicators were
labeled as “Empowered”, other
responses were labeled ad “Un-
empowered”.

0=No
1= Yes

1= None ( 0 visit)
2=1-3

3=3+

0= No

1=Yes

Mothers who had access to any
media were labeled as "Yes",
other responses were labeled as
"No".

0=No
1=Yes

1= Male
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2= Female
Child's birth Birth order of the last child 1=1-4
order 9= >4
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