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: لا تزال الأمراض التي يمكن الوقاية منها باللقاحات سبباً رئيسياً للمراضةالخلاصة
والوفيات لدى الأطفال الذين تقل أعمارهم عن 5 سنوات في باكستان، ولا يزال هذا البلد
أحد آخر مستودعات شلل الأطفال، مما يشكل تهديداً بانتشار الفيروس في المنطقة والعالم.
وهذا الاستعراض المنظم يبيِّن التحديات التي تواجه تحقيق الأهداف المرجوة من
التحصين، ويحدد أطراً للسياسات والتدخلات البرنامجية والبحوث المستقبلية. إن برنامج
التحصين الموسَّع الذي وُضع مؤخراً - والذي ينوء بعبء محدودية الطلب وعدم كفاءة خدمات
التحصين - يواجه العديد من العقبات التي تحول دون زيادة أحجام التحصين، وتحسين جودة
الخدمات، والتحصين في الوقت المناسب. فبرنامج التحصين الموسع يتطلب تدخلات منسقة -
متعددة الجوانب، متعددة المستويات - لتحسين أداء البرنامج وتعزيز الإقبال على التحصين
على مستوى المجتمع. بالإضافة إلى ذلك، فإن عدم وجود تحقيق علمي دقيق بشأن خدمات
التحصين يحد من إدخال تدخلات استجابة متطورة. إن هذه الورقة توضح المآزق البنيوية،
وتقترح الحلول الممكنة، وتشير إلى مزيد من خيوط التحقيق، لفهم أسباب انخفاض معدلات
التحصين في باكستان وتقليصها.

  

ABSTRACT Vaccine-preventable diseases continue to be a major cause of morbidity and
mortality among children under 5 years of age in Pakistan, and the country remains one of the
last reservoirs of polio, posing a threat of viral spread within the region and globally. This
structured review describes challenges in the achievement of vaccination targets and identifies
arenas for policy and programmatic interventions and future research. Burdened with limited
demand and inefficient vaccination services, the recently devolved Expanded Programme on
Immunization (EPI) faces multiple hurdles in increasing immunization volumes, improving the
quality of services and ensuring timely vaccination. The EPI requires multi-pronged, multi-level,
coordinated interventions to improve programme functioning and to enhance vaccination uptake
at community level. Additionally, a lack of rigorous scientific enquiry on vaccination services
limits the introduction of well-developed, responsive interventions. The paper describes
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systemic bottlenecks, proposes potential solutions and suggests lines of further enquiry to
understand and reduce the languishing immunization rates in Pakistan.

  Les services de vaccination systématique au Pakistan : voir au-delà des
chiffres
  

RÉSUMÉ Les maladies à prévention vaccinale demeurent l’une des causes principales de
morbidité et de mortalité parmi les enfants de moins de 5 ans au Pakistan, et le pays constitue
l’un des derniers réservoirs de poliomyélite, représentant ainsi une menace de propagation des
virus à l’échelle régionale et mondiale. Cet examen structuré décrit les défis inhérents à la
réalisation des objectifs de la couverture vaccinale, et identifie les domaines qui requièrent des
interventions politiques et programmatiques ainsi que de plus amples travaux de recherche. Du
fait d’une faible demande et de l’inefficacité des services de vaccination, le Programme élargi
de vaccination (PEV), récemment décentralisé, est confronté à de multiples obstacles dans sa
démarche d’augmentation des vaccinations, d’amélioration de la qualité des services et
d’administration de vaccins en temps voulu. Le PEV requiert des interventions coordonnées sur
plusieurs fronts et à tous les niveaux pour améliorer son fonctionnement et augmenter
l’acceptation des vaccins au niveau communautaire. De plus, un manque d’investigations
scientifiques rigoureuses sur les services de vaccination empêche la mise en place
d’interventions bien conçues et adaptées. La présente étude recense les obstacles
systémiques, propose des solutions potentielles et suggère des axes de recherche à
approfondir afin de comprendre les éléments qui entraînent la stagnation des taux de
vaccination au Pakistan et d’inverser la tendance.
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  Introduction
  

A low–middle income country of South Asia, Pakistan is one of the few countries in the world
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with persistent circulation of poliovirus, posing a threat to global polio eradication initiatives (1).
Home to one of the largest birth cohorts in the developing world (2), Pakistan continues to
struggle to improve routine immunization services among its under-2-year-old population of
more than 10 million (3,4). The sheer size of the target population presents an opportunity to
intervene and achieve significant reductions in infant and child mortality at the local and regional
level.

  

Although a significant body of work exists on childhood immunization in Pakistan, most studies
have looked at individual vaccines (polio, tetanus, rotavirus, etc.) and we are not aware of a
comprehensive review of the health system determinants of low immunization coverage.
Significantly, no publication addresses the programmatic changes that have been made
subsequent to recently enacted devolution of the public health system. With mounting
international and local efforts targeting vaccination services in Pakistan, and in order to identify
bottlenecks affecting programme function, we present a review paper discussing the current
status of childhood vaccination in Pakistan and the renewed role of the expanded programme
on immunization (EPI). We expect this paper will fill the existing knowledge gap and provide
updated information to national and international programme managers, bilateral agencies and
researchers interested in immunization-related investments in Pakistan.

  Methods
  

A literature search for published articles, reports and reviews was conducted with the PubMed
search engine, using the search terms “childhood immunization”, “routine vaccination”,
“vaccines”, “expanded programme on immunization” and “Pakistan”. The search included all
relevant articles concerning human subjects and published in English language from 1995 to
2015. A total of 410 articles were identified, of which 271 referred to immunization in Pakistan in
either the title or abstract. Of these, articles pertaining to adult vaccinations (3 articles), specific
vaccine-preventable illnesses (162 articles), vaccine effectiveness studies (8 articles), molecular
vaccine development studies (24 articles), duplicate studies (30 articles) and those not available
online (2 articles) were excluded. The final analysis included 38 articles addressing childhood
routine immunization services in Pakistan, the majority of which (35 articles) were descriptive
studies conducted in various settings in Pakistan. Only 3 articles reported the results of
randomized controlled trials conducted in peri-urban and rural settings.

  

Grey literature on the subject was identified by reviewing the references in the identified
scientific literature and by contacting academic and public health institutes involved in EPI and
systems research in Pakistan. The work identified included assessments done by the United
Nations Children’s Fund and the GAVI Alliance, serial Pakistan Demographic and Health
Surveys, the Pakistan Social and Living Standards Measurement Survey, and provincial and
national country multi-year plans for the EPI. The literature synthesized below begins with a
description of the current system and state of immunization in Pakistan followed by an analysis
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of health system bottlenecks that affect routine immunization services.

  Results
  Structure of vaccination services in Pakistan
  

Established as a vertical programme in 1978, the EPI in Pakistan began with smallpox
eradication and was rapidly followed by the introduction of 5 antigens within the national
immunization schedule (5,6; deputy manager EPI programme, Sindh province, unpublished
presentation, 2014). Currently, the programme offers a series of 9 antigens from birth to 2 years
of age ( Table 1 ). Overwhelmingly provided by the public sector (7), vaccination services in
Pakistan are delivered by several cadres of health workers (8).

  

Vaccinators form the primary workforce for routine immunization in pre-determined catchment
areas (with reference to health facilities) and out-of-catchment areas through facility-based and
outreach services. Each vaccinator is monitored and supervised by the tehsil (sub-district) and
district level supervisors along with district and provincial EPI programme managers through
field and facility-based visits. Additional cadres providing vaccination services during special
immunization initiatives include community-based lady health workers and facility-based staff
including lady health visitors, dispensers and medical technicians. Data on daily service
provision, stock utilization and cold-chain functioning are maintained through numerous
facility-based registers and are collated at the end of the month for submission to higher
administrative levels for future service planning and performance assessment. Monthly
meetings among vaccination staff provide the forum for service and logistics planning and
performance review.

  Status of routine immunization in Pakistan
  

One of the foremost programmes established in South Asia (9), the Pakistan EPI has shown
less than optimal performance over successive years of the programme, with an estimated 54%
of children under 2 years completely immunized—a rate well below recommended levels for
universal vaccination (3). There is, however, considerable variation in the reported rates of
completed vaccinations in under-2-year-olds, with the Pakistan Social and Living Standards
Measurement Survey estimating rates of 81% and smaller observational studies estimating
rates from 45% to 77% (10–17). Significant interprovincial and sub-regional variability in vaccine
coverage exists (18–22). Punjab, the most densely populated province, currently outperforms
other provinces, while coverage has declined over time in Sindh and Baluchistan provinces ( Fi
gure 1
).

  

Antigen-specific coverage, although higher than rates of completed vaccination, shows attrition

 4 / 11

images/stories/emhj/documents/vol22/03/22-03-06-t1.pdf
images/stories/emhj/documents/vol22/03/22-03-06-f1.pdf
images/stories/emhj/documents/vol22/03/22-03-06-f1.pdf


WHO EMRO  |  Routine immunization services in Pakistan: seeing beyond the number

over serial doses, indicating a decline in follow-up vaccination, a pattern unchanged over
several years (3,4,23–25). Polio immunization, however, remains consistently high for
subsequent doses ( Figure 2 ) (20). Gains in vaccination coverage over time are concentrated in
urban settings, resulting in widening urban–rural disparities in vaccination coverage over the last
2 decades ( Figure 3  ) (11,22).

  

Stagnating rates of immunization result from gaps in vaccine delivery (supply) on the one hand
and low uptake by the population (demand) on the other hand. Bottlenecks limiting efficient and
equitable delivery of vaccination services result from a complex interplay of factors including the
policy environment, programme governance and capacity, as discussed below.

  Policy environment
  

Since 1988, Pakistan and donor agencies have invested considerable resources into polio
eradication, including national and sub-national immunization days. The emphasis on polio
elimination has split immunization activities into routine immunization and polio elimination
initiatives, often perceived as competing activities (26; EPI programme manager, Sindh
province, unpublished interview, 2014). Intense utilization of the public health machinery and a
concentration of resources on polio-focused activities is widely cited for shifting the focus away
from routine immunization and causing “polio fatigue” among staff, managers and the
community (19,26,27). There is, however, little empirical evidence that this has negatively
impacted routine immunization activities (28).

  

Public–private partnerships for service provision have gained considerable mileage in Pakistan.
With nearly all provinces practising some form of public–

  

private partnership at basic health units, service uptake in outsourced facilities has increased
(29). However, the limited scope of contractual obligations and a separation of administrative
oversight of vaccinators effectively removed them from direct oversight and supervision by
facility-based physicians at outsourced facilities, and vaccination coverage in these areas has
remained unchanged (30).

  

An exclusive focus on provision of vaccination services through public sector facilities places an
immense burden on already constrained resources and excludes the private sector, a major
provider of health care in the Pakistani context (9,27). However, involvement of this largely
unregulated sector is challenging, because the partnership raises questions of service quality,
effective monitoring and ensuring equity of access to vaccination services (31). As a standalone
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vertical programme for childhood immunization, the EPI has poor integration at different service
delivery points, resulting in significant missed opportunities among women and children seeking
medical services for unrelated health issues (17,27; EPI programme manager, Sindh province,
unpublished interview, 2014).

  

The last census of Pakistan was conducted in 1998; projections of population demographics,
vaccine requirements, procurement and distribution are based on outdated figures and there
has been no systematic attempt to rationalize projected requirements by revising population
estimates (5,17). Outdated formulae for estimating population growth and the poor quality of
vaccine coverage data seriously limit decision-making at all levels.

  Programme structure and management
  

Pakistan’s public health system has undergone considerable transformation with the local
governance ordinance of 2001 followed by the 18th Amendment to the Constitution of Pakistan
in 2011. These changes devolved services and management of government departments to
local levels, thus increasing the local role in health care provision on the strategic and
operational fronts.

  

Local governance ordinance established the district health system, transferring responsibility of
service planning, provision, monitoring and evaluation from provincial to district levels (32,33).
While district coordination officers established EPI targets, human resource and bridge financing
was under provincial purview, causing conflicts in programme prioritization and financing (34).
Reduced federal and provincial oversight and an absence of district-based cadres for
management and surveillance of EPI activities resulted in poor coordination of activities,
hindered the establishment of clear roles and responsibilities within district health departments
and resulted in a near stagnation of health indicators (34,35). Furthermore, a lack of ring-fencing
of funding for the EPI at district level made financing subject to district initiative and discretion in
the face of competing interests (5,26,36,37).

  

With the 18th Amendment of the Constitution, the legislative and executive functions of health
and vertical programmes were completely devolved to the provinces, including developing and
implementing provincial policies, programme financing, implementation and monitoring.
However, common-interest demands for regulation, national and international coordination,
interprovincial coordination and conformity resulted in the federal EPI programme being housed
within the Ministry of Health in the period since the 18th Amendment, as mentioned in Table 2
(8). After June 2015, when most provincial mid-term plans will conclude, each province will be
responsible for procurement and distribution of vaccines along with guidance and supervision of
districts. To date, however, there has been little progress on development of EPI policies and
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financing lines for the programme at provincial level (30,38–40).

  

Donor and partner agencies play a significant role in all aspects of programme operations
involving routine immunization and polio elimination initiatives, by engaging all tiers of the EPI
programme, public sector machinery and not-for-profit organizations. Inputs include policy
development, programme planning, vaccine and cold-chain procurement, deployment and
training of human resources, demand generation through civil society organization, enhanced
monitoring and improved reporting of services through computerized vaccine logistics
management information systems and smart-phone monitoring of vaccinators. In the
one-window operation for donor coordination at the federal EPI cell, it is essential that the
provinces provide a significant contribution to account for inter-provincial variability and enable
improved coordination and consensus building at the national level.

  Programme governance and capacity
  

Before the 18th Amendment, provincial EPI offices acted on policies and targets established by
the federal EPI office, distributed vaccine stocks and supplies to districts, collated district level
data, monitored service provision and trained staff. Limited involvement in policy development,
donor engagement, partner coordination and vaccine forecasting, compounded by a paucity of
manpower to manage and coordinate service delivery, severely limited the provincial EPI cells
from effectively taking on the mantle of control transferred by the 18th Amendment.
Furthermore, a lack of provincial engagement in cooperative development of micro-plans with
districts, poor defaulter tracing (identification of children who miss a scheduled vaccine dose by
more than 1 month) and deficient service monitoring have resulted in weak capacity-building
and restricted collaborative learning at the provincial and district levels (35,41).

  

A lack of succession planning, and frequent transfers within management tiers, result in loss of
institutional memory and limit knowledge transfer. With no systematic, formal training
programmes for management cadres, learning is mostly self-directed and on-the-job and
managers often lack the relevant technical knowledge for directing efficient programme
operations (9,26). Unclear roles and responsibilities, poor programme governance, lack of
stewardship at decision-making levels and political interference have caused rampant
inefficiencies and have hindered EPI performance at nearly all operational levels (27,42,43; EPI
programme manager, Sindh province, unpublished interview, 2014).

  Quality of vaccination services
  

Pre-induction training of vaccinators includes EPI schedules, cold-chain maintenance and safe
injection practices. Refresher training is conducted when a new vaccine is introduced (EPI
programme manager, Sindh province, unpublished interview, 2014); there are, however, no
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opportunities for regular refresher training. Importantly, training on counselling skills, adverse
event reporting, defaulter tracing and integrated service provision are not conducted, resulting in
low levels of knowledge about vaccines and immunization services among vaccinators and
allied staff (41; EPI programme manager, Sindh province, unpublished interview, 2014). Despite
the existence of waste management policies in all provinces of Pakistan (30,38–40), safe
disposal of used syringes is not stringently practised, highlighting a need for continued
education, training and monitoring of staff on injection hazards and safe disposal of
vaccine-related consumables.

  

Vaccinators form the core workforce for outreach immunization services. However, significant
political patronage, poor human resource management and limited local ownership have
resulted in workforce maldistribution and frequent absenteeism. Poor outreach performance is
often attributed to lack of transport funds; in 2012 an estimated 3–5% of programme
expenditure was on transportation, including programme operations, logistics, monitoring and
service provision (18,26,27,30,38–40,43). Vaccinators often do not develop or update monthly
micro-plans and defaulter lists for service provision in catchment areas, accounting for a loss to
follow-up among local populations (26,30,38–40,43).

  

Although static vaccination centres are housed in health facilities, close to 13% of union
councils in Pakistan (the lowest level of government, comprising a village or urban area and its
surroundings) do not offer immunization services at existing facilities (5,8,30,38–40). Most
vaccination points have visual aids, e.g. posters and banners providing information about
vaccines to visiting parents. Owing to the limited financial outlay for communication and
advocacy, however, there are no take-home EPI promotional materials (8,17,38). Parents are
only provided with vaccination cards which carry information on administered vaccines and
immunization dates. Service providers often fail to emphasize the importance of these cards to
parents, resulting in low rates of card retention and poor knowledge of the purpose of cards
(21,26,44). When health care providers inform parents about the due dose they often fail to
counsel them on the importance of completing vaccinations as per the schedule and on dealing
with vaccine side-effects.

  

Shortages of vaccines, consumables and recording tools, including EPI cards and registers,
also hampers provision of vaccination services; in 2012 close to 17% of basic health units and
7% of rural health centres had fewer than 25% of vaccine antigens (45). Bacille
Calmette–Guérin and measles vaccine vials are opened on designated days to reduce wastage,
information which remains poorly communicated to the community. Vaccine shortages and
designated days for special vaccinations send a negative message to care-seekers on the
future availability of vaccination services and hence deter people from seeking these services.

  

 8 / 11



WHO EMRO  |  Routine immunization services in Pakistan: seeing beyond the number

Inefficiencies of cold storage include absent or non-functional cold-chain equipment, persistent
electrical outages and improper stocking that potentially limits antigen efficacy. The absence of
a cold-chain replacement plan and a lack of routine examination of existing units and
record-keeping on equipment distribution hampers timely identification and replacement of ailing
units (30,40). Additionally, a lack of funds and a paucity of biomedical equipment expertise at
district level limits proper maintenance and repair of existing cold-chain equipment
(26,41,43,46).

  

Records of routine immunization services provided at public health facilities are maintained
through 11 different paper-based tools used for recording details of daily and monthly EPI
services. Often these registers are poorly maintained and there is no effort to confirm reported
information from nearby catchment populations, thus causing reporting errors (5,17,26).
Detailed analysis of coverage reports submitted at sub-district and district level offices is not
routinely conducted, with few districts reporting vaccine coverage exceeding 100% (17,18)

  

Low vaccine demand also accounts for declining rates of completed vaccination among
children. Vaccine demand is correlated with parental knowledge of vaccine importance, parental
education and socioeconomic status (43,47,48). Published data indicate that higher maternal
education is positively associated with vaccine uptake (4,10,14,22). Despite rising trends in
vaccination uptake over time, the rate of vaccine uptake is slower among parents of lower
education levels, thus highlighting the need to develop advocacy and communication strategies
specifically designed to address caregivers with little educational attainment ( Figure 4 )
(14,21,49–51).

  

It has been widely established that “belief in the goodness of vaccination” is considerably more
important for motivating caregivers than scientific knowledge about vaccines (14,22,48,52–54).
Mothers unaware of vaccine side-effects were more likely to have their children vaccinated (22)
and, paradoxically, fear of common side-effects was linked to vaccine refusal (14,22), indicating
the importance of proper counselling of caregivers before and after vaccinating a child.

  

Limited geographical access and inconvenient opening times at EPI centres limit patients’
physical access to vaccination services (21,25,26). Most public facilities in Pakistan function
between 09.00 and 14.00 hours, thus limiting access to services to a few hours in the day.
Women attending antenatal services, receiving prenatal tetanus vaccinations or delivering at a
health facility were more likely to have their children vaccinated (4,10,13,48), indicating that
positive health-seeking behaviours are associated with improved uptake of services over time
and between generations.
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Cultural resistance to vaccination uptake is fuelled by fear of side-effects, prior experiences of
vaccine side-effects and local myths of “vaccine-induced infertility” among children. These
themes are also packaged in religious messages and are propagated by religious leaders, who
are often local opinion-makers. Increasing resistance to vaccination uptake particularly for polio
vaccination has been reported in pockets of the country, coupled with rising violence targeting
polio campaign workers in different cities of Pakistan (55).

  

A summary of the barriers limiting achievement of universal vaccination in Pakistan and
potential avenues for action are shown in Table 3 .

  Discussion and policy recommendations
  

With close to 4 in 10 children in Pakistan not fully immunized in their first year of life (43), urgent
attention needs to be paid to service delivery and demand for vaccination among the general
public. Although devolution of health services has afforded considerable policy and resource
space for improved performance of the local health care systems, entrenched systemic
bottlenecks need to be identified, scientifically evaluated and addressed to achieve sustainable
improvements in programme performance. While generic recommendations can be made, these
need to be contextualized given variable interprovincial and inter-district performance (22).
Besides initiating immediate steps to improve vaccination services, it is essential to identify and
rectify strategic factors affecting uptake of vaccination services, including health-seeking
behaviour, community-based perceptions regarding vaccines and women’s education and
autonomy (49,53,56). The specific recommendations are summarized in Table 3. Briefly, in the
post-18th-Amendment scenario, provincial EPI programmes in collaboration with departments of
health, district governments and implementation partners should develop a renewed scope of
work for each tier of programme functioning, with procedures for accountability and monitoring
of EPI activities (57,58). Provincial and national comprehensive multi-year plans have been
developed after much deliberation and consensus building. These plans need to be vigorously
followed up and implemented to improve EPI performance through collaborative action.

  

Level-specific training should be developed and institutionalized to improve managerial skills
among EPI management tiers and service providers, and poor structures of governance must
be addressed through institutional strengthening and improved monitoring and accountability of
concerned cadres of managers and frontline workers.

  

Coverage of vaccination services can be improved through rational redeployment of vaccinators
and task-shifting involving training and deployment of additional community-based service
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providers, e.g. lady health workers and community midwives for immunizing children within their
catchment areas, leaving vaccinators to focus on areas not covered by allied workers.

  

Outdated and inaccurate systems of data collection and collation need review to improve the
rigour and validity of collected data. Adaptation of modern technology, including mobile-device
supported health initiatives to reduce workload must be considered for rapid data collection,
making data-based decision-making faster and easier and allowing efficient management of
scarce resources (59). Bottlenecks in vaccine delivery and storage must be identified, and
sustainable solutions developed, for ensuring uninterrupted vaccine supplies at local levels.

  

Demand creation through regular reminders, mass communication programmes and grassroots
level engagement are essential to combat community misperceptions and to increase
acceptance of vaccination services (60). Despite engagement of the not-for-profit sector in
advocacy and promotion at grassroots levels, their impact on vaccination uptake is yet to be
studied (61). Consequently, these well-placed institutions remain undirected by relevant
research, thus failing to capitalize on the significant potential for change. It is imperative that
work conducted by these organizations be mapped and systematically evaluated to assess their
relevance and enhance their contribution to the pool of immunization-focused activities within
Pakistan (62).

  

It is through immediate, comprehensive and data-driven planning and sustained action that the
languishing rates of routine immunization in Pakistan can be improved, leading in turn to
reductions in local and regional mortality rates and the achievement of long-term improvements
in the health of the country’s children.
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