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Summary 

Background: Influenza is a highly contagious acute respiratory illness and occurs in two 

epidemiological forms in humans − epidemic and pandemic influenza. Epidemic influenza is 

mostly characterized by seasonal outbreaks and more localized in certain areas. According to 

the World Health Organization (WHO) estimates, influenza seasonal epidemics are estimated to 

account for approximately 3 to 5 million cases of severe illness, and about 290,000 to 650,000 

respiratory-related deaths worldwide annually. Pregnant women are vulnerable to influenza-

associated complications because of their physiological changes in cardiopulmonary mechanics 

and the immune system. A review of eight studies in India reported that Influenza A (pH1N1) 

was associated with relative increases in maternal mortality by 25 to75% and in fetal mortality 

by 5.5 to 33%. A retrospective analysis conducted by a group of experts on communicable 

diseases prevention and control in Maharashtra, India, indicated that, between 2009 and 2015, 

9.8% (214 out of 2175) of all influenza-related deaths occurred among pregnant women.  

Research has shown that maternal influenza vaccination can prevent laboratory-confirmed 

influenza in pregnant women and their newborns (age less than 6 months). Importantly, 

vaccines are widely considered safe and effective for preventing influenza in pregnant women. 

The WHO recommends antenatal influenza vaccination (AIV) for pregnant women at any stage 

of pregnancy because of the high risk of serious consequences. AIV is the most effective 

intervention for protecting pregnant women and their newborns against influenza. Although the 

WHO recommends AIV at any stage of pregnancy, it is rarely provided in low- and middle-

income countries (LMICs), including India. Research suggests that inappropriate antenatal care 

(ANC) provider practices explain much of this limited coverage.  

Goals and objectives: The overarching goal of this thesis was to engage clinicians and survey 

community members to understand the factors influencing seasonal influenza vaccine 

acceptance in a LMIC setting, with the aim of improving vaccine uptake. This PhD thesis 

examined the feasibility of a two-stage clinician-engagement strategy to reduce missed 

opportunities for AIV in urban private-practice ANC clinics. Simultaneously, this thesis also 

assessed and analyzed fundamental aspects of AIV acceptance and demand among key 

stakeholders in urban Pune, India. Research findings were intended to contribute to state-level 

and national-level policies in India toward improving seasonal influenza control in pregnant 

women. 
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Methods: 30 clinicians were randomized to an intervention and a control arm in slum and 

middle-class study sites of Pune. The 16 intervention-group clinicians (active clinicians) were 

assessed on vaccination-related views and practices, and were presented with authoritative AIV 

recommendations from global, academic and professional medical organizations. In a second 

meeting, which took place about three months later, the clinicians were provided with the 

findings from a community survey regarding vaccination-related views and experiences among 

women in childbearing age and their spouses. This survey was conducted in the communities of 

the clinicians’ practices contemporaneously with the first survey among the clinicians. 

Community vaccination views were not provided to the 14 control-group clinicians. Both groups-

maintained logs of vaccination status among pregnant women across all of their ANC clinic 

visits throughout the 11-month study period (July 2015 to May 2016) to enable identification of 

missed and taken opportunities for vaccination. Analyses were restricted to visits of women in 

their third trimester without previous AIV in the current pregnancy.  

For rapid ethnographic assessment of AIV-related awareness, priorities and practices, semi-

structured interviews were used to study clinicians and their communities of practice. A 

qualitative survey was conducted among the 16 active clinicians in slum and middle-class areas 

of Pune to ascertain their baseline views and associated practices regarding AIV acceptance 

and demand. On completion of the survey, they were informed about AIV recommendations of 

WHO and the Federation of Obstetric and Gynaecological Societies of India (FOGSI). A 

community survey was also conducted among 60 women of reproductive age and 30 spouses 

from the slum and middle-class areas in which the clinicians hat their practices. A second 

clinician survey was conducted three months after the first one to assess changes in clinicians’ 

awareness, priority and practice. On completion of this follow-up interview, they were also 

informed of the community survey findings. 

Results: The two-stage interaction with clinicians reduced missed opportunities for AIV in urban 

middle-class settings of Pune. After the first and second interactions, active clinicians in middle-

class communities vaccinated at 12.2% and 37.8%, respectively while middle-class control 

clinicians vaccinated at <0.2% throughout the study. This difference in AIV taken opportunities 

between middle-class active and control clinics was statistically significant (p <0.05) in both 

periods following each interaction. In slum-community sites, active clinicians’ AIV activity was 

minimal throughout. The absence of any intervention effect in slum-based clinics likely reflects 

critical limitations of vaccine access. 



ix 

Most community respondents were unaware of AIV, in contrast to the well-known and widely 

used antenatal tetanus vaccination. They expressed general confidence in vaccines and trust in 

the clinicians. Clinicians’ advice was reportedly the most important determinant of community 

vaccine acceptance. Community respondents indicated high confidence in vaccines during 

pregnancy, considering them safe and beneficial for pregnant women and especially their 

newborns. Thesis findings indicate that there would be sufficient acceptance for AIV in the 

community if it were advised by clinicians. Clinicians were confident of the safety of AIV and 

endorsed AIV implementation. They anticipated that patients would accept AIV if it were 

recommended to them. The second clinician interview showed increased awareness of AIV 

policies, but clinicians were more sceptical about the severity of maternal influenza in their 

practice. Findings thus also indicate the need for providing more detailed information on the 

influenza-related risks for pregnant mothers and their newborns to ANC clinicians. 

Conclusions/Significance: This thesis, based on a study conducted in urban areas of Pune, 

India, presents a two-stage strategy for engaging clinicians toward the objective of improving 

AIV uptake. In a first stage, clinicians were provided with authoritative professional evidence 

recommending the use of AIV and, in the second stage, they were informed about community 

views on vaccination-related issues in their areas of practice. The thesis also clarified 

awareness, priorities and practices regarding AIV among key stakeholders, namely, women of 

reproductive age and their spouses, and private ANC providers in urban communities of Pune, 

India. Based on this initial experience, a further strengthening of the approach is warranted. 

Moreover, efforts to apply the clinician engagement strategy in government healthcare settings 

and in rural areas would hold promise for improving vaccination coverage among pregnant 

women against influenza and potentially other diseases. In conclusion, this work contributes to 

the global advances in the study of vaccine acceptance and demand and its determinants and 

underpins the value of the stakeholder framework. 
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Chapter 1 - Introduction 

1.1. Background and epidemiology 
Influenza is a highly contagious acute respiratory illness that has caused several epidemics and 

pandemics in humans over the past several centuries [1]. Influenza is one of the most common 

infectious airborne diseases in the human history.  

1.1.1. Influenza virology 
Influenza infections are caused by single-stranded ribonucleic acid (ssRNA) viruses of the 

family Orthomyxoviridae [2]. Influenza viruses are classified as three types based on 

nucleoprotein, viz. influenza A, B and C. Influenza A and B commonly cause disease in 

humans, whereas influenza C rarely infects humans [3]. Recently, influenza D has been 

identified and categorized as new type in the influenza family [4]. Influenza A is further classified 

as hemagglutinin (HA or H) or neuraminidase (NA or N), based on the combination of viral 

surface glycoproteins. Until 2013, there were 17 different known H antigens (H1 to H18) and 10 

different known N antigens identified in multiple animal species (e.g. human, avian and swine) 

[5]. In 2013, a new subtype of influenza A was isolated from a Peruvian bat [6]. 

HA and NA glycoproteins enable the attachment and fusion of viral and cellular membranes of 

host cells. After the fusion, viral proteins and genomes are released into the host cell, which 

then causes infection [2]. Influenza viruses have sustained and evolved successfully over 

centuries because of their efficient mechanisms for antigenic variability [5]. Influenza viruses 

undergo antigenic drift and antigenic shift variation mechanisms [1]. Antigenic drift is a 

phenomenon of accumulation of mutations within the genes of viral genome that codes for 

antibody-binding sites. Influenza HA antigens usually accumulate point mutations over time, 

which results in strains that are antigenically different. This mechanism of variation is 

responsible for many influenza epidemics. Antigenic shift is a re-assortment of the genetic 

material, mainly in influenza A viruses, which results in new HA and/or new HA and NA 

antigens, thus leading to completely new influenza A viruses. This mechanism in influenza A 

virus causes pandemics. Because of these mechanisms, human influenza viruses can 

interchange among them and exchange genetic material, which might then emerge as novel 

viruses causing a global threat to public health [5] (See Appendix 7-1). Jernigan and Cox [7] 

described human influenza sustainability as follows:              
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“The world of influenza is complex and interconnected. Human influenza viruses carry within 

them the history of multiple avian, swine, and human gene origins, reflecting a continuous 

and opportunistic ability of the virus to reinvent itself and reinfect populations.” 

1.1.2. Epidemiological forms of influenza 
Influenza occurs in two epidemiological forms in humans; (i) epidemic and (ii) pandemic 

influenza. Epidemic influenza is mostly characterized by seasonal outbreaks and is generally 

localized to certain areas. In contrast, pandemic influenza is characterized by a sudden and 

large-scale global outbreak. Table 1-1 summarizes the basic differences between epidemic 

(seasonal) and pandemic influenza. 

Features Seasonal influenza Pandemic influenza 
Influenza virus 
types/sub-types 
[3,5] 

• Influenza A  
− A (H1N1) [circulated till 2009] 

− A (H3N2) 

− A (H1N1) pdm09 [circulating since 

2009] 
• Influenza B 

− B-Yamagata lineage 

− B-Victoria lineage 

• Influenza A  
− A (H1N1) [Spanish flu, 1918] 

− A (H2N2) [Asian flu, 1957] 

− A (H3N2) [Hong Kong flu, 1968] 

− A (H1N1) pdm09 [Swine flu, 2009] 

Frequency of 
outbreaks* 

• Outbreaks of seasonal 

influenza occur during flu 

season (generally the rainy 

and cold half of the year in 

each hemisphere). Flu 

seasons differ globally based 

on the climatic conditions 

• Outbreaks are rare in 

occurrence. So far, four 

known pandemics in 20th and 

21st century 

Population at risk • Children above 6 months and 

below 5 years, pregnant 

women, elderly people (> 65 

years), individuals with 

comorbidities and healthcare 

workers [8] 

• It is not possible to predict the 

high-risk groups, because 

there are no pre-existing 

antibodies against this type of 

virus and every individual may 

be at risk [9] 
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Disease 
transmission* 

• Seasonal influenza spreads 

mainly from person to person 

through droplets (either 

airborne or through direct 

contact)  

• Spreads in the same way as 

seasonal influenza but more 

efficiently than seasonal 

influenza, because of non-

existing immunity  

Control strategies* • Public health 

recommendations like 

repeated hand washing and 

hygiene, early self-isolation, 

avoidance of close contact 

with sick persons and 

refraining from touching one’s 

eyes, nose or mouth 

• Treatment with antiviral drugs 

• Vaccination of all individuals 

above 6 months mainly via a 

single dose; especially high-

risk groups, including 

pregnant women 

• Non-pharmaceutical 

strategies like school 

closures, case isolation in 

hospitals and household 

quarantine 

• Treatment with antiviral drugs 

if novel virus is susceptible to 

drugs 

• Vaccination, countries 

stockpile previous pandemic 

vaccines for emergency 

Table 1-1 Key epidemiological features of seasonal and pandemic influenza 

* Source from World Health Organization (WHO) and Centers for Disease Control and Prevention (CDC) information 
on Influenza [10,11]  

1.1.3. Brief history of influenza 
Influenza has been recognized as a distinct disease with clinical accuracy since the late 18th 

century [12]. From then on until the end of the 19th century, 25 influenza epidemics are believed 

to have occurred [13]. Since then, three influenza pandemics and the last one in 2009 (see 

Table 1-1), had considerable public health implications and caused a sizable influenza burden 

globally [14–16]. Among these pandemics, the 1918 Spanish flu, A(H1N1), was estimated to 

have caused approximately 50 million deaths globally [17], more than any of the other influenza 

pandemics. During this pandemic, India had the largest number of deaths in any single country, 

estimated to be 10-20 million deaths [18]. The 2009 swine flu pandemic, A (H1N1) pdm09, was 

estimated to have caused 200,000 deaths from respiratory complications worldwide. The World 
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Health Organization (WHO) reported that swine flu had caused over 18,500 deaths until August 

2010 [16,19]. During these pandemics, pregnant women were at particularly high risk of 

complications such as primary viral influenza pneumonia and mortality [20]. 

1.1.4. Global burden of seasonal influenza 
Influenza is an acute respiratory illness with substantial mortality and morbidity across all ages, 

especially among high risk groups [3]. According to WHO estimates, influenza seasonal 

epidemics are estimated to be accounting for approximately 3 to 5 million cases of severe 

illness, and about 290,000 to 650,000 respiratory-related deaths worldwide every year [21]. A 

recent systematic review and meta-analysis estimated that the annual seasonal influenza attack 

rate among unvaccinated persons was 22.5% in children and 7.2% in the elderly (aged 65 years 

and above) [22].  

Challenges faced by WHO to estimate global influenza burden are the lack of influenza burden 

estimates at country level, diversity of data sources and systems, and unpredictability of virus 

strains [23]. It has been estimated that between 9.2 and 35.6 million illnesses and between 

139,000 and 708,000 hospitalizations were attributable to influenza each season during the 

period 2010-2016 in the United States of America (USA) [24]. In the United Kingdom (UK), it 

was estimated that, on an average 18% (95% confidence interval (CI) 16-22%) unvaccinated 

individuals were infected by influenza during each winter of the period 2006-2011 [25]. The 

burden of influenza-like illness (ILI) in India is largely unknown and there is limited data 

available to derive estimates at the national level [26]. A study of influenza-associated 

hospitalizations in 72 health facilities in rural Maharashtra state, India, found that 16% 

(977/6004) of patients hospitalized with acute medical illness in the period 2010-2012, were 

tested positive for influenza [27]. In another study at a tertiary care hospital in Kashmir, India, 

during 2010-2012, influenza was associated with 8% (n= 498) of all hospitalizations for acute 

exacerbations of chronic obstructive pulmonary disease (AECOPD), and AECOPD-patients with 

influenza were more likely to die than patents without influenza (odds ratio (OR) 3.4) [28]. As 

India is geographically diverse, influenza exhibits a seasonal pattern with peak activities during 

the winter in temperate regions and is associated with rainfall and humidity in tropic regions [29]. 

Appendix 7-2 provides an overview of the different seasonality of circulating influenza viruses in 

India from 2009-2013.  
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1.1.5. Maternal influenza burden in pregnancy 
Pregnant women are vulnerable to influenza-associated complications because of their 

physiological changes in cardiopulmonary mechanics and the immune system [30,31]. Thus, 

WHO categorized pregnant women as high risk group during influenza season and in pandemic 

outbreaks [21]. During outbreaks of influenza, pregnant women are at high risk of being infected 

[32,33], and the rates of hospitalization and morbidity are higher among pregnant women 

compared to their non-pregnant counterparts [20,34,35]. Pregnant women hospitalized in the 

USA with respiratory illnesses had higher odds of adverse delivery outcomes like preterm birth 

and fetal distress than pregnant women without respiratory illness during influenza seasons in 

the periods 1998-2002 [36] and 1998-2008 [37]. In a systematic review and meta-analysis of 

observational studies, a higher risk for hospitalization in pregnant vs non-pregnant patients 

infected with influenza (OR = 2.44, 95% CI 1.22–4.87) was reported [38]. A cohort study in New 

Zealand found that pregnant women and postpartum women experienced higher rates of 

hospitalization compared to non-pregnant women (rate ratio (RR) = 3.4), and pregnant women 

in the third trimester were at higher risk than those in the first and second trimesters [39].     

A review of eight studies in India, which investigated influenza burden and/or outcomes among 

pregnant women with influenza, reported that influenza A (pH1N1) was associated with 

increased maternal mortality (25–75%), greater disease severity and adverse fetal outcomes as 

compared to non-pregnant women [20]. Among these studies, three studies reported fetal 

mortality ranging from 5.5% to 33% (n= 6 to 20), and prematurity rates were between 20% and 

33% [40–42]. A retrospective analysis conducted by a group of experts on communicable 

diseases prevention and control in Maharashtra, India, indicated that, between 2009 and 2015, 

pregnant women accounted for 9.8% (214 out of 2175) of all influenza-related deaths. The great 

majority of deaths (97%) among pregnant women occurred during the second and third 

trimesters [43]. 

1.2. Seasonal influenza preventive strategies in pregnancy 
1.2.1. Nonpharmaceutical interventions 
Nonpharmaceutical interventions (NPIs) or community mitigation strategies are actions, apart 

from seeking medical help such as vaccines and medicines, that individuals and communities 

can follow to mitigate the spread of illnesses like influenza during outbreaks [44]. NPIs are 

generally employed during the time of pandemics to minimize the transmission of the new virus 

in populations. Several NPIs like school closures, hand washing, increased respiratory hygiene 
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and the use of face masks are moderately effective in preventing the virus from spreading [45–

48]. Though NPIs are more suitable for influenza pandemics, to prevent influenza during the flu 

season, WHO and the Ministry of Health and Family Welfare (MOHFW) of India recommended 

nonpharmaceutical prophylactics for pregnant women, such as regular hand washing, covering 

mouth and nose when coughing or sneezing, avoiding both close contact with symptomatic 

people and large, crowded gatherings during the influenza season [21,49]. See Appendix 7-3 for 

a community brochure posted online by WHO to provide information on seasonal influenza and 

its preventive measures.  

1.2.2. Chemoprophylaxis of influenza in pregnancy 
The WHO recommends Oseltamivir, which is a neuraminidase (NA) inhibiting drug for those 

requiring antiviral prophylaxis [50]. A conditional prophylactic treatment is recommended for 

pregnant women by WHO and CDC. According to the American College of Obstetrics and 

Gynecology (ACOG) committee opinion, put forth in 2018 [51], pregnant women are considered 

for post-exposure chemoprophylaxis under the following conditions (source from CDC [52]):  

• Close contact, having cared for or lived with a person who has confirmed, probable, or 

suspected influenza, or having been in a setting where there was a high likelihood of 

contact with respiratory droplets of such a person, including having talked face-to-face 

with a person with suspected or confirmed influenza illness. 

• Cannot receive an influenza vaccination due to a contraindication or because vaccine is 

not available. 

• Have severe immune deficiencies or other medical conditions that make them unlikely to 

respond to influenza vaccination. 

1.2.3. Influenza vaccines for pregnant women 
Apart from NPIs and chemoprophylaxis, vaccination of pregnant women against seasonal 

influenza is the most effective preventive measure [21,53] and a highly cost-effective 

intervention [54]. Currently, only inactivated influenza vaccine (IIV) is licensed for pregnant 

women. Most of the current seasonal IIVs include two influenza A and one influenza B strains. 

Trivalent inactivated influenza vaccines (TIV or IIV3) are composed of prevailing virus strains in 

both the northern and southern hemispheres and their antigenic combination is revised two 

times a year to adjust to the antigenic characteristics of circulating influenza viruses [53]. 
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Information on such viruses is obtained within the WHO global influenza surveillance and 

response system (GISRS) [55]. 

Trivalent inactivated influenza vaccine efficacy, effectiveness and safety in pregnancy 

Several studies have documented the TIV effectiveness and safety in pregnancy [56]. In a 

randomized controlled trial (RCT) in Bangladesh (2004-2005), among vaccinated pregnant 

women with TIV, 35.8% (95% CI: 3.7-57.2%) effectiveness against respiratory illness with fever 

was observed compared to pregnant women in the control arm (who received pneumococcal 

polysaccharide vaccine). In addition, no adverse events because of vaccination were reported, 

and 62.8% effectiveness against laboratory-confirmed influenza (LCI) was observed in 

vaccinated mothers’ breastfed newborns [57]. Similar findings were reported in an RCT 

assessing safety of TIV in pregnant women by Englund et al. (1993) [58]. Several other 

observational studies and a review of published literature also reported that maternal influenza 

vaccination is safe and does not cause any significant adverse events [59–62].  

Substantial evidence is available for the passive transfer of antibodies against influenza from 

vaccinated mothers to newborns [58,63,64]. Other RCT studies in South Africa and Mali also 

reported moderate TIV efficacy among vaccinated mothers (48.4% only in South Africa) and 

their newborns (50.4 - 67.9%) [65,66]. Studies have shown that maternal influenza vaccination 

can prevent LCIs in pregnant women and their newborns up to the age of 6 months 

[57,62,65,67]. Importantly, vaccines are widely considered safe [59–61,68] and effective for 

preventing influenza at any stage of the pregnancy [53,69]. 

 

1.3. Maternal influenza vaccination policy 
In 2012, the WHO’s Strategic and Advisory Group of Experts (SAGE) on immunization of 

pregnant women has recommended TIV for pregnant women at any stage of pregnancy [53]. A 

global review of national influenza immunization by Ortiz and colleagues from WHO, reported 

that only 13% of low- and lower-middle income countries, 50% of upper-middle income 

countries and 75% of high-income countries (HICs) (n= 83) reported having a national policy for 

influenza vaccination. Overall, only 42% (n= 115) of countries reported having a national policy 

for seasonal influenza, targeting pregnant women [70].  

India was not reported to have a national policy for seasonal influenza (See Fig 1-1). Technical 

guidelines for seasonal influenza vaccination by MOHFW of India (2018) to all states and union 
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territories stated: “Vaccine is recommended for pregnant women, irrespective of the duration of 

pregnancy” [71]. Nevertheless, it is not included in India’s Universal Immunization Programme 

(UIP) and no national policy is introduced. TIV for pregnant women during the second and third 

trimester has also been recommended by the Federation of Obstetric and Gynaecological 

Societies of India (FOGSI) [72].   

  

Figure 1-1 WHO member states with national seasonal influenza vaccine programme, 2014 

Map of WHO member states reporting to have a national policy for seasonal influenza vaccination for either all people 

above 6 months of age or pregnant women. Source: Ortiz et al [70] 

1.4. Global perspectives on vaccine acceptance and demand 
A national vaccination policy and action for seasonal influenza in pregnant women is helpful to 

ensure the availability and access to quality vaccines, but this is not enough to ensure their use 

by pregnant women. To achieve an effective coverage by increasing uptake, there is a need to 

address influenza vaccine acceptance and demand. Mindful of that, WHO’s SAGE working 

group on immunization examined reluctance to vaccine/vaccination and lack of demand for 

vaccines with reference to the concept of vaccine hesitancy [73].    
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1.4.1. Vaccine hesitancy 
Vaccines are one of the greatest and cost-effective interventions to control and/or to eliminate 

vaccine-preventable diseases. Though vaccines are generally well received, hesitance in 

relation to vaccination occurs on the continuum between complete vaccine acceptance with high 

demand and complete vaccine refusal without doubt [74,75]. To address the large group of 

individuals/groups along the vaccine hesitancy continuum, the SAGE working group defined 

“vaccine hesitancy” as:  

“Vaccine hesitancy refers to delay in acceptance or refusal of vaccination despite 

availability of vaccination services. Vaccine hesitancy is complex and context specific, 

varying across time, place and vaccines. It is influenced by factors such as complacency, 

convenience and confidence.” 

Vaccine hesitancy undermines vaccine acceptance and demand [76,77]. The SAGE working 

group suggests consideration of three key domains determining vaccine hesitancy; namely (i) 

contextual influences, including the role of policymakers and government authorities; (ii) 

individual/social-group influences, including community member perceptions on vaccines and 

experiences; and (iii) vaccine and vaccination-specific issues, including vaccine access, cost 

and the role of healthcare professionals [73,76,77].  

Given the potential for hesitancy to substantially undermine vaccination coverage in specific 

settings, it is important to assess both the extent and nature of hesitancy at a local level. This 

view is mainly focused on motivational elements regarding their effect on individual and/or 

community acceptance of vaccines, but neglects the role of other relevant stakeholders, 

namely, healthcare providers who vaccinate and policymakers who enable the process of 

vaccination through well-designed programmes [78]. Accordingly, innovative strategies to 

increase acceptance and demand for vaccination should be developed. 
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1.5. Maternal influenza vaccination acceptance and demand 
In a review of published literature by Wilson and colleagues (2015), several determinants 

influencing vaccination acceptance in pregnancy were discussed. Studies addressing hesitancy 

against maternal influenza vaccination were to a large part from the USA. In low- and middle-

income countries (LMICs), research focused primarily on tetanus vaccine acceptance. The main 

barriers cited were vaccine/vaccination-specific and concerned safety, access issues, cost, lack 

of recommendation by healthcare workers, contextual influences like conflicting advice, 

individual and group influences like the belief that the respective vaccine is not needed or 

effective and low knowledge about vaccines [79]. In a systematic review of influenza vaccine 

hesitancy, Schmid et al. emphasized that a lack of confidence was the most frequently reported 

barrier to seasonal influenza vaccine uptake among pregnant women. Some women also 

perceived the value of antenatal influenza vaccination (AIV) as low [80]. Although the SAGE 

working group report on vaccine hesitancy emphasized the role of community views as barriers 

to vaccination, studies of influenza vaccination for pregnant women indicated that clinicians who 

do not prescribe influenza vaccine in the course of antenatal care (ANC) constitute the most 

important factor explaining low coverage in diverse high-income country (HIC) settings, 

including Australia, Germany and the USA [81–84].  

A literature review of 45 studies from 10 countries suggested that, despite doubts about vaccine 

safety, efficacy and benefits, pregnant women’s vaccine acceptance would likely improve if 

clinicians recommend vaccination [85]. Studies in HICs indicated that clinicians recommending 

AIV and providing information for pregnant women were the most important drivers for 

enhancing vaccine acceptance [81–84,86–88].  

1.6. Research on maternal influenza vaccine acceptance and demand in India 
Scientific research on seasonal influenza vaccine acceptance in Indian pregnant women is 

limited. The few existing reports indicate very poor influenza vaccination uptake among 

pregnant women throughout India [28,89]. Various vaccine hesitancy determinants have been 

suggested to explain this low coverage. They include vaccine specific influences like vaccine 

cost, access and availability, and community influences like cultural and religious beliefs that 

discourage vaccine uptake in pregnant women [80,85]. 

Our previous experience in urban and rural areas of the Pune district, in western India, indicated 

that limited uptake was less well-explained by community hesitancy or lack of vaccine 

confidence than by failure of clinicians to recommend and provide influenza vaccination [90]. 
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This research suggests that clinicians may be influential in pregnant women’s decision-making 

for vaccine acceptance. In addition to community determinants, highlighted by studies of 

vaccine hesitancy [77], clinicians’ knowledge, attitudes and practices reflecting clinician 

hesitancy and confidence also affect community vaccination coverage [91,92].  

Inasmuch as clinicians who do not recommend and administer the vaccine play a critical role in 

explaining low vaccination coverage, strategies to improve AIV prescribing among clinicians are 

needed. The studies on maternal influenza vaccination, cited above, show that under-

prescribing is not primarily a matter of clinicians’ limited awareness of the safety and efficacy of 

AIV, but rather of their concerns about community hesitancy explaining their reluctance to 

recommend AIV in the course of ANC. Consequently, we formulated a double strategy for 

improving vaccination coverage, consisting in a first intervention engaging ANC providers with 

authoritative information about the importance of vaccinating and in a second intervention 

providing them with the findings from a study on vaccine acceptance in their communities of 

practice.  

1.6.1. Previous work and collaboration 
The WHO Initiative for Vaccine Research (IVR) funded a study on socioeconomic, cultural and 

behavioural features of prior and anticipated influenza vaccine uptake in urban and rural Pune 

district, India. My former colleague, Dr. Neisha Sundaram, from the Swiss Tropical and Public 

Health Institute (Swiss TPH) conducted a study in India as part of her doctoral thesis in 

collaboration with the Maharashtra Association of Anthropological Studies (MAAS), Pune, India. 

The current thesis work has been motivated and further developed based on the experience 

and findings from Dr. Sundaram’s prior study. In her thesis, Dr. Sundaram suggested further 

research on seasonal influenza vaccination acceptance, as follows [93]:  

“Conclusions presented in this thesis for pandemic influenza vaccines may reasonably apply to 

seasonal influenza vaccines, inasmuch as community members did not distinguish between 

concepts of epidemic versus pandemic disease and were largely only familiar with the concept 

of “swine flu”. However, key differences including need for annual vaccinations for seasonal 

influenza, compared to one-time vaccinations in case of a pandemic, and the current 

applicability of seasonal vaccination for high-risk individuals rather than the general 

population in India, make specific study of seasonal influenza vaccine hesitancy and 
acceptance necessary topics for future research.” (emphasis added).
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Chapter 2 - Goals and specific objectives 

The overarching goal of this thesis was to engage clinicians and community members to better 

understand the factors influencing seasonal influenza vaccine acceptance in LMIC setting, with 

the aim of improving vaccine uptake. Research findings were intended to contribute to state-

level and national-level policies in India improving seasonal influenza control in pregnant 

women. To achieve the aims of this thesis, the following specific objectives were defined in the 

study context of Pune, India.  

• To determine whether engaging clinicians with professional evidence, and findings from 

a community study of vaccine acceptance and demand could reduce missed- 

opportunities for influenza vaccination in pregnant women in Pune, India. 

• To examine the feasibility of this approach for potential benefits in immunization 

programmes.  

• To assess community awareness, priority and practices regarding childhood and 

antenatal vaccinations. 

• To determine private clinicians’ awareness, priority and practice of influenza vaccination 

for pregnant women. 

• To compare community and clinicians’ views on influenza vaccination for pregnant 

women.  

These specific objectives were addressed in two articles. The first article (cf. chapter 3) has 

been published in Vaccine [94]. The second article (cf. chapter 4) has been published in Human 

Vaccines & Immunotherapeutics.
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Abstract 
Background: Antenatal influenza vaccination (AIV) is an effective intervention for protecting 

pregnant women and their newborns against influenza. Although the World Health Organization 

recommends AIV at any stage of pregnancy, in low- and middle-income countries, including 

India, it is rarely provided. Research suggests that antenatal care (ANC) provider practices 

explain much of this limited coverage. Our study in urban Pune, India, assessed the feasibility of 

a two-stage clinician-engagement strategy to reduce missed opportunities for AIV in urban 

private-practice ANC clinics. 

Methods: Clinicians were randomized to intervention and control arms in slum and middle-class 

study sites. Intervention-group clinicians (active clinicians) were assessed on vaccination-

related views and practices, and were presented with authoritative AIV recommendations from 

global, academic and professional medical organizations. In a second meeting after a 

community survey, findings concerning vaccination-related views and experiences were 

explained to active clinicians. Assessment of community vaccination views were not provided to 

control-group clinicians. Both groups-maintained logs of ANC clinic visit vaccination status 

throughout the 11-month study period to enable identification of missed and taken opportunities 

for vaccination. Analyses were restricted to visits of women in their third trimester without 

previous AIV in the current pregnancy. 

Results: Overall, 30 clinicians participated. After first and second interactions, active clinicians in 

middle-class communities vaccinated at 12.2% and 37.8%, respectively. Middle-class control 

clinicians vaccinated at <0.2% throughout the study. This difference in AIV taken opportunities 

between middle-class active and control clinics was statistically significant (p <0.05) after first 

and second interactions. In slum-community sites, active clinicians’ AIV activity was minimal 

throughout. 

Conclusions: Our approach for engaging clinicians effectively reduced missed opportunities for 

AIV in urban middle-class settings of Pune. It may also improve maternal vaccination for other 

conditions. The absence of any similar effect in slum-based clinics likely reflects critical 

limitations of vaccine access. 
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3.1. Introduction 
Influenza is an acute respiratory infectious disease that accounts for considerable morbidity and 

mortality worldwide, commonly as seasonal epidemics affecting high-risk groups and 

occasionally as pandemics [8,20,32,95]. Globally, seasonal epidemics are estimated to result in 

3-5 million cases, and about 250,000-500,000 deaths per year [8]. During outbreaks of 

influenza, pregnant women are at high risk [20,32,33], and the rates of hospitalization and 

morbidity are higher among pregnant women compared to their non-pregnant counterparts 

[20,34,35]. Studies have shown that maternal influenza vaccination can prevent laboratory-

confirmed influenza in pregnant women and their newborns (<6 months) [57,62,65,67]. 

Importantly, vaccines are widely considered safe [59–61,68] and effective for preventing 

influenza at any stage of the pregnancy [53,69]. 

Though seasonal influenza vaccination for pregnant women has been recommended by the 

WHO since 2012 [53,96], many LMICs [70], including India, have yet to implement effective 

policies. Indeed, reports indicate very poor influenza vaccination uptake among pregnant 

women throughout India [89,97]. Various community determinants have been suggested to 

explain this low coverage, including vaccine hesitancy; cost, access and availability of vaccines; 

and cultural and religious beliefs that discourage vaccine uptake in pregnant women [80,85]. 

Although WHO’s SAGE report on vaccine hesitancy emphasized the role of community views as 

barriers to vaccination [73], studies of influenza vaccination for pregnant women indicated that 

clinicians who do not prescribe influenza vaccine in the course of ANC are the most important 

factors explaining low coverage in diverse high-income country settings, including Australia, 

Germany and the United States of America [81–84]. Wilson and colleagues [79] emphasized the 

complex mix of health worker and community factors in LMICs. 

Our previous experience in urban and rural areas of Pune district, in western India, indicated 

that limited uptake was less well-explained by community hesitancy or lack of vaccine 

confidence than by failure of clinicians to recommend and provide influenza vaccination [90]. 

Other studies in India [89,97] and elsewhere [81,91,98] are consistent with our experience in 

Pune. Inasmuch as clinicians who are expected to recommend and administer the vaccine play 

a critical role in explaining low vaccination coverage, strategies to improve AIV prescribing 

among clinicians are needed. The studies on maternal influenza vaccination, cited above, show 

that under-prescribing is not primarily a matter of clinicians’ limited awareness of the safety and 

efficacy of AIV, which appears to be less of an issue, but more a matter of clinicians’ concerns 
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about community hesitancy that explained their reluctance to recommend AIV in the course of 

ANC. Consequently, we formulated a strategy to engage ANC providers with authoritative 

information about the importance of vaccinating and findings from a study of vaccine 

acceptance in their communities of practice to improve vaccination coverage.  

To examine the feasibility of this strategy, we made use of the concept of missed opportunities 

for vaccination (MOV) developed by WHO [99,100]. Our objective was to determine whether 

engaging clinicians with professional evidence, and findings from community study of 

receptiveness to vaccination could reduce missed opportunities for recommended AIV in 

pregnant women in ANC. This study aimed to determine whether engaging clinicians in this way 

might reduce MOV with influenza vaccine for pregnant women receiving ANC and to examine 

the feasibility of this approach for potential benefits in immunization programmes. 

 

3.2. Methods 
3.2.1. Setting 
The study was carried out in Pune city in Maharashtra, India, from July 2015 to May 2016. Pune 

was the major focus in India of the 2009 influenza pandemic and subsequent outbreaks. Urban 

Pune has a population of 3.1 million, according to the 2011 census. The study was conducted in 

seven of the city’s 76 administrative wards; namely, Aundh, Baner, Gokhale Nagar, Karve 

Road, Kothrud, Pashan and Paud Road. In these selected wards, ANC is provided in both 

public and private health sectors. We only included private-sector clinicians in the study 

because policy and clinical practice in the government sector does not include AIV in ANC. The 

study was conducted at private clinics each run by only one doctor. 

3.2.2. Study design 
All registered medical practitioners providing ANC in the study areas were identified and 

contacted, and all doctors who agreed to participate were included. Randomization of 

participating clinicians to an intervention and control arm was done separately for middle class 

and slum sites. We refer to clinicians in the intervention arm with whom we actively engaged as 

active clinicians. The study commenced in July 2015, lasted for 11 months and included two 

clinician interactions with active clinicians (September 2015 and December 2015). Hence, there 

were three study periods – before, between and after the two interactions. In the first clinician 

interaction (Clin-1), active clinicians were interviewed and provided with AIV implementation 
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recommendations (global, academic and local) intended to motivate clinicians’ influenza 

vaccination practices for pregnant women coming for ANC. 

Between the two clinician interactions, a qualitative community survey of women and some of 

their spouses was conducted in neighbouring communities of active clinics to assess community 

views about vaccination and particularly AIV during pregnancy. A first analysis of those data 

was completed and summarized to brief active clinicians in the second clinician interaction (Clin-

2). 

At all participating study clinics, both active and control clinics, influenza and tetanus vaccination 

status was noted in all daily ANC-visit records during the entire study period. The status of 

tetanus toxoid (TT) vaccination was monitored as an indication of the clinic capacity to vaccinate 

women receiving ANC. In India, TT is the only mandatory vaccine given to all pregnant women 

in the course of ANC. It was used as a proxy indicator to assess capacity of clinicians to 

vaccinate pregnant women. An interim analysis of vaccination logs for influenza and tetanus 

was completed and all active and control-group clinicians were given feedback once (mid-

December 2015) with a primary focus on record keeping and monitoring but not on vaccination 

performance. In Clin-2, active clinicians were informed about community views on AIV 

awareness and acceptance expressed by surveyed community stakeholders. 

3.2.2.1. Recruitment 

Clinician sample: We used a free web-based search engine called Practo.com [101] to identify 

private-sector clinicians routinely providing ANC regardless of their designated specialty (e.g., 

primary care, obstetrics and gynaecology). Researchers contacted all clinicians in designated 

middle-class and slum communities to explain the rationale for studying vaccination practices 

during ANC. We inquired about whether they were vaccinating for tetanus, and if they were, and 

if they agreed to participate and to provide daily vaccination status records for all patients for all 

vaccinations, including influenza vaccination, and if they also agreed to be available for one or 

two required meetings, they were recruited in the study. The recruitment process preceded 

randomization of the sample. 

Community sample: Purposive sampling was used to recruit 60 women, aged 20-35 years, 

comprising three subgroups: 20 previously pregnant, 20 currently pregnant and 20 who had 

never been pregnant. Another group of 30 spouses of these women was selected, 10 for each 

of the three groups. 



Chapter 3 – Validation of a clinician-focused intervention strategy to increase AIV coverage in Pune  
PhD thesis, J. Giduthuri 2019 

20 

 

3.2.2.2. Instruments 

Instruments for assessment and intervention with active clinicians were prepared for the two 

scheduled interactions. A qualitative community assessment was prepared for the community 

study, and vaccination logs and reporting forms were prepared to monitor vaccination status in 

all clinic visits of ANC patients of active and control clinicians. These instruments were 

developed in English and translated into Marathi. Electronic versions were created for 

administering all three interviews on an Android tablet device running Open Data Kit (ODK) 

software. Paper versions of these instruments are available on a WHO website in a document 

with further information about the rationale and development of the study [102,103]. 

Daily vaccination logs were prepared to document the influenza and tetanus vaccination status 

of patients in each ANC visit, including whether they were vaccinated that day, previously or 

never for influenza and tetanus thus far in the course of their pregnancy. It also included the 

estimated due date (EDD) and age of the pregnant woman (See Appendix 7-4). 

The Clin-1 interaction comprised a baseline interview and a section with authoritative 

information about recommendations of AIV during pregnancy. The following documents were 

also presented and discussed with clinicians: (i) the WHO recommendations on seasonal 

influenza vaccination for pregnant women in any trimester [96]; (ii) a review article by Ortiz and 

colleagues, highlighting the need and the value of influenza vaccination of pregnant women 

[104]; and (iii) an Indian policy report of an expert panel, FOGSI of India, explaining increased 

risk of complications from influenza during pregnancy and recommending vaccination in the 

second or third trimester [105]. 

The community survey was a semi-structured qualitative interview instrument with versions for 

women and male spouses. It included questions about socio-demographic characteristics, the 

quality of health system experiences, experience and views of antenatal vaccination and 

childhood vaccination generally, and consideration of the role of vaccines for influenza-like 

illness affecting a pregnant woman. 

The Clin-2 interview assessed changes in clinicians’ views about influenza vaccination. It also 

included a section with community views of vaccination, based on our community survey, and 

feedback from that clinic’s vaccination activities based on interim analysis of vaccination 

monitoring. The key community survey findings, which we provided to active clinicians, 

elaborated on the following points: community awareness and willingness to take most vaccines 
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prescribed by their doctor, likelihood of discussing any questions with their husband, 

consideration of price (especially among slum community respondents), vaccination status of 

respondents, awareness of minor adverse events, and respondents’ prevailing view that 

vaccination during pregnancy will mainly benefit the newborn child. 

3.2.3. Statistical analysis 
Daily vaccination log sheets were kept by all study clinics and collected by the study team on 

fortnightly visits. These data from a form logging vaccination status for all clinic visits that day 

were entered for analysis in pre-structured MS Excel worksheets. After initial data entry, a 

subsample of 20% of forms was randomly selected for second entry and compared with data 

from the first entry to identify entry errors. A research associate supervised data collection and 

data entry and assessed the quality of the logs. Additional support was provided, as needed, to 

all study clinicians to maintain their daily logs. 

Our analysis was guided by consideration of MOV, a strategy for evaluating vaccination 

performance developed by WHO [106]. An MOV refers to any clinic visit for health services by a 

patient who is eligible for vaccination (i.e. not yet vaccinated), which does not result in that 

person receiving vaccine [99,100]. We adapted the analysis to consider “taken opportunities” 

and calculated rates of taken opportunities. We considered an ANC visit of a pregnant woman 

as eligible for AIV if she had not previously been vaccinated against influenza in her current 

pregnancy. 

Our analysis was restricted further to consider eligible ANC-visits only in the third trimester of 

pregnancy because it is a better proxy for vaccination during the entire pregnancy, inasmuch as 

there are likely to be fewer subsequent vaccination opportunities after an earlier MOV. 

Furthermore, this reduced potential bias from a preference for later vaccination to extend 

protection for the newborn and to account for the recommendation of FOGSI that AIV be given 

in the second or third trimester, notwithstanding WHO’s recommendation for any trimester 

[72,105]. 

We defined the binary outcome variable “taken opportunity” as 1 if the opportunity of providing 

AIV was taken at the respective visit and as 0 otherwise. Three different study periods (SPs) 

were compared: SP1, the period before the first interaction was considered as baseline (from 

July to mid-September 2015); SP2, the period between the first and the second interaction as 

mid-line (mid-September to December 2015); and SP3, the period after the second interaction 

as the end-line (January to May 2016). These periods varied from one active clinician to another 
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based on Clin-1 and Clin-2 interview dates for that clinic. The SPs for control clinicians were 

determined by active clinicians’ median dates of Clin-1 and Clin-2, respectively. 

Descriptive statistics of the proportion of “taken opportunities” among eligible ANC-visits are 

presented for each of the three SPs, both for individual clinics and for the four groups of clinics 

according to study arm and setting (i.e. middle class vs. slum sites). Mixed logistic regression 

analyses with random clinician intercepts were conducted to assess intervention and SP effects 

on the binary outcome of AIV taken opportunity. As there was almost no AIV administered in 

slum clinics, our analysis was restricted to middle-class clinics. The respective models included 

categorical variables for the SP (SP1, SP2 and SP3) and for the study arm (active vs. control) 

as well as interactions between the two variables. For comparisons between active and control 

clinics, analyses were also stratified by SP. For the comparison of active and control clinicians, 

the resulting odds ratios (ORs) relate to the median odds of taken opportunities within the 

groups, inasmuch as random effects are defined at the logit-level. An additional analysis was 

conducted among middle-class study clinics to assess whether the rate of taken opportunities 

changed during the period between the first and the second interaction, or during the period 

after the second intervention. The respective models included time from start of period as 

continuous variable along with its square and interactions of these variables with study arm. All 

statistical analyses were performed using statistical software Stata/IC© version 14.0 (Stata 

Corp.; College Station, Texas, United States of America). Stata’s margins function was used to 

derive estimates of median rates of taken opportunities for AIV in different groups of clinicians 

and different SPs. 

3.2.4. Ethics statement 
The Institutional Ethics Committee of the Maharashtra Association of Anthropological Sciences, 

the Ethics Committee of Northwest and Central Switzerland (EKNZ) and the WHO Ethics 

Review Committee (WHO reference no. 2015/571608-0) provided ethical approval for this 

study. A written informed consent was sought from all participating clinicians and the community 

participants before the start of the study. 

 

3.3. Results 
3.3.1. Sample characteristics 
Initially, 72 ANC clinicians were identified in the selected municipal wards, of which the 56 

clinicians with adequate practice profile information were contacted. Among them, 37 clinicians 
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(slum = 18, middle-class = 19) agreed to participate. In the first two weeks of the study, seven 

clinicians dropped-out because of difficulty in maintaining vaccination logs. Among the 30 

remaining clinicians studied, 11 were active and five were controls in the slum communities; five 

were active and nine were controls in the middle-class communities. The sample comprised 22 

female and eight male doctors, and 70% (21/30) had more than 15 years of professional 

experience. Overall, 73% (22/30) of study clinicians reported the data for analysis (at least one 

ANC visit log per day for ≥75% of their clinic working days). However, more than a quarter 

(8/30) of clinicians indicated difficulties in maintaining vaccination logs over longer periods. The 

characteristics of clinicians were comparable between study arms and further details are 

provided in Table 3-1. All 16 active clinicians participated in the first and second interaction. At 

the end of the study, we only identified 1.7% of incomplete records without EDD or vaccination 

status and we excluded such records from the analyses. 

  
Middle-

class/Active 
Middle-

class/Control Slum/Active Slum/Control 

Study clinics  
recruitment 
Recruited 7 12 12 6 
Dropout 2 3 1 1 
Participated 5 9 11 5 
Gender 
Male - 1 3 4 
Female 5 8 8 1 
Professional  
experience 
< 15 years 2 3 3 1 
≥ 15 years 3 6 8 4 
Reporting  
performance§ 
< 75 % 1 1 5 1 
≥ 75 % 4 8 6 4 
Maintaining  
daily logs* 
Easy 2 7 6 4 
Moderate - 1 2 - 
Difficult 3 1 3 1 

Table 3-1 Clinician characteristics and monitoring performance 

§ Reporting performance is the proportion of clinician working days with reported vaccination data. * After the study, 

all study clinicians were asked about the difficulty in maintaining daily vaccination logs. 
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3.3.2. Influenza vaccination status 
Overall, the rate of taken opportunities for influenza vaccination was 14.1% in active clinics and 

1.3% in control clinics irrespective of the gestational age of the pregnant women. Fig. 1 shows 

the proportions of taken opportunities for vaccinating against influenza for pregnant women in 

the third trimester in active and control clinics of middle-class and slum sites across the three 

SPs. Before any interaction (SP1), only minor differences were observed between active and 

control clinics from middle-class sites, with rates of 3.9% and 2.1%, respectively. While the rate 

across slum active clinicians was 5.3% owing to one clinician (out of 11) having vaccinated 

18.5% of 27 eligible ANC visits in that clinic, slum control clinicians had no influenza 

vaccinations in ANC visits. After the first (Clin-1) interview (SP2), middle-class active and control 

clinicians were vaccinating against influenza at rates of 16.0% and 1.2%, respectively. A further 

increase to 28.6% was observed in middle-class active clinicians after the second (Clin-2) 

interview (SP3), but in slum-based active clinicians, AIV decreased from SP2 (4.2%) to SP3 

(1.8%) ( 

Figure 3-1). None of the control clinicians from slum sites had any taken opportunities to 

vaccinate against influenza throughout the study. 

  
Figure 3-1 Influenza vaccination status of study clinics by study periods for ANC visits of third-trimester pregnant 

women 

On Y-axis proportion of taken-opportunities for AIV among antenatal care visits of eligible pregnant women in the 
third trimester who were not previously vaccinated. The proportions were calculated from the pooled data of the 

respective periods within the respective clinician groups. SP1: Study period before any interaction occurred; SP2: 

Study period between the first and second intervention; and SP3: Study period after second intervention. The taken-

opportunity rates in slum-community active clinicians in any study period represented AIV by only one clinician.  
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§ - Slum-community control clinicians reported no influenza vaccinations of pregnant women throughout the entire 

study period. 
The estimates of median AIV taken opportunity rates in Table 3-2 reflect the same patterns 

indicated in Fig. 1 for middle-class active clinicians. Estimated median rates increased from 

2.6% in SP1 to 12.2% in SP2 (OR = 5.2, 95% confidence interval (CI): 2.4-11.0) among middle-

class active clinicians, but rates remained stable among middle-class controls (0.2% in SP1 and 

0.1% in SP2). Among middle-class active clinicians, the median rate of taken-opportunities for 

AIV strongly increased further from SP2 to SP3 (OR = 4.4, 95% CI: 2.4-7.9). After the second 

interaction (SP3), middle-class active clinicians were vaccinating at a substantially higher rate of 

37.8%, while the rate in middle-class control clinicians remained unchanged (0.2%). Differences 

observed in AIV activity between middle-class active and control clinicians before any 

interventions (in SP1) were not statistically significant (p = 0.23). However, after the first and 

second interventions, the differences in rates of taken-opportunities between middle-class active 

and control clinicians were statistically significant (p <0.05). 

 SP1 SP2 SP3 SP1 - SP2 SP2 - SP3 

 Rate (%) 
[95%CI] 

Rate (%) 
[95%CI] 

Rate (%) 
[95%CI] 

(OR [95% CI]) 

Active  

clinicians 
2.6 [0.2-25.3] 12.2 [1.1-62.6] 37.8 [4.8-87.9] 5.2 [2.4-11.0]* 4.4 [2.4-7.9]* 

Control  

clinicians 
0.2 [0.02-3.9] 0.1 [0.01-2.6] 0.2 [0.02-3.4] 0.7 [0.2-2.0] 1.5 [0.5-4.1] 

Active Vs. 

Control 
(p-value) 

0.23 0.02 0.003 NA NA 

 

Table 3-2 Changes in AIV rates of taken-opportunity of middle-class active and control study clinicians over study 

periods 

OR: Odds ratio; CI = confidence interval 
SP: study period (1 = before first intervention, 2 = between 1st and 2nd interaction, 3 = after 2nd interaction). * p 

<0.001. 

A mixed logistic regression model with random clinician intercepts and categorical variables for study arm and period, 
and including their interaction-term, was used to estimate the effects of clinician interactions; all estimates and p-

values of the table were derived from this model. Median rates of taken opportunities for AIV were derived using 

Stata’s margins function with random effects assumed to be 0. The odds ratios are adjusted estimates and refer to 
comparisons between consecutive periods among active or control clinicians, and p-values refer to the differences in 

rates between active and control clinicians across the different study periods.  
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Figure 3-2 shows the estimated time course of the median rate of taken opportunities with 

pregnant women in the third trimester between the first and the second interactions among 

middle-class active clinicians. The AIV-rate increased up to approximately 10 weeks and then 

essentially started declining. Figure 3-3 shows the corresponding time courses within 12 weeks 

from the second interaction in middle-class active clinicians. A statistically significant upward 

trend was observed in both study periods after the two interactions. 

 

 
Figure 3-2 Impact of first interaction on middle-class active clinicians after the first intervention 

The figure illustrates the time course of median rates of taken opportunities for AIV with eligible pregnant women in 

the third trimester over the second study period (SP2, i.e., after the first interaction) among middle-class active 
clinicians. Estimates were derived from a mixed logistic regression model with random clinician intercepts, an 

indicator variable for study arm, a variable for time since intervention and its square, and an interaction-term for these 

variables and study arm, using Stata’s margins function with random effects assumed to be zero, predicted from 
mixed logistic regression. 

There was statistically significant positive time trend in the middle-class active group of clinicians up to about week10 

(p < 0.001) (LR test). 
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Figure 3-3 Impact of two interactions on middle-class active clinicians 

The figure illustrates the time course of median rates of taken opportunities for AIV with eligible pregnant women in 

the third trimester over the third study period (SP3, i.e., after the second interaction) among middle class active 

clinicians. Estimates were derived from a mixed logistic regression model with random clinician intercepts, an 
indicator variable for study arm, a variable for time since intervention and its square, and an interaction-term between 

these variables and study arm, using Stata’s margins function with random effects assumed to be zero, predicted 

from mixed logistic regression. 
The time trend in the MCA clinicians was weaker in SP3 than in period SP2 but still statistically significant (p < 0.05) 

(LR test). 

 

3.4. Discussion 
This study examined the feasibility of engaging private clinicians with an approach that includes 

two strategic interactions to reduce missed opportunities for antenatal influenza vaccination in 

urban Pune, India. Active clinicians from middle-class areas responded to both interventions, 

but active clinicians from slum areas did not respond to either of these interventions. In the 

active middle-class community clinics, both intervention effects were statistically significant. 

In the first interaction, all active clinicians from middle-class and slum sites were presented with 

information documenting the value and need for influenza vaccination during pregnancy, based 

on WHO recommendations, academic literature and recommendations of FOGSI. This initial 

engagement activity increased rates of taken opportunities for AIV from 2.6% to 12.2% in 

middle-class active clinicians. As the impact of the first interaction providing authoritative 



Chapter 3 – Validation of a clinician-focused intervention strategy to increase AIV coverage in Pune  
PhD thesis, J. Giduthuri 2019 

29 

 

professional information may have begun to wane, a second interaction provided 

complementary information about views of vaccine acceptance in communities where the 

clinicians practice. Although this strategy was effective in urban middle-class private-practice 

settings, it failed in slum communities. Structural factors of health systems, probably including 

affordability of vaccines and other community factors not assessed in this study, are critical. 

Other approaches for improving maternal influenza vaccination coverage at ANC facilities in 

high-income countries have targeted potential vaccine recipients, rather than clinician 

vaccinators. In the United States of America, development of an educational pamphlet in 

Connecticut advising pregnant women of the safety and value of the influenza vaccine reduced 

concerns about safety and improved vaccination uptake [92]. Use of text messaging reminders 

have also proved to be effective in targeting low-income pregnant women in the United States of 

America and improving vaccination rates [107,108]. It is not clear, however, that such strategies 

targeting women rather than clinicians would be effective in settings like Pune, where influenza 

vaccination is less well-known. 

Other studies have targeted ANC-providers, offering information about the importance of 

influenza vaccination during pregnancy [98,109,110]. At a suburban medical center in Santa 

Monica, California, brief educational sessions to increase awareness among family physicians 

about recommendations of the Advisory Committee on Immunization Practices (ACIP) resulted 

in a 15-fold increase in the rate of vaccination in 2003 [109]. Another study in Houston 

demonstrated the positive impact on AIV of educating ANC providers [111]. Strategies based on 

reminders to providers to vaccinate have also been employed [98,109,112]. Our study, 

however, may be the first to employ a strategy based on reporting findings from a qualitative 

survey of community vaccine acceptance to engage clinicians and thereby promote influenza 

vaccination at ANC facilities. The approach recognizes the relevance of both clinician and 

community stakeholders. 

Clinicians’ appreciation of both the value and the difficulty of monitoring pregnant women’s 

vaccination status was another notable finding of our study. Nearly 73% of all study clinicians 

maintained and reported ≥75% of ANC-visit records with vaccination status, but limited capacity 

for consistent vaccination monitoring was a potential limitation of ours and other strategies for 

improving vaccination coverage. Maintaining the logs was challenging, and clinicians who 

dropped out of the study did so mainly because of that. One-third of the clinicians reported that 

it had been difficult to maintain records in their busy clinical practice settings. The relatively 
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good reporting performance that was achieved reflected the influence of the research team 

reminding and motivating clinic staff during their fortnightly visits to log vaccination data. 

Improved strategies are needed to make such vaccination logs easier to maintain, not only in 

urban settings like our study sites but also in rural areas where clinical record-keeping may be 

an even greater challenge. Demonstrating the value of such data for clinicians themselves and 

improved monitoring technology are required to inform practice and test strategies for improving 

coverage. 

Several limitations of the study should be noted, and a need to further refine the approach is 

recognized. Although the observed increase in rates of AIV among middle-class active clinicians 

improved vaccination performance, the overall vaccination rates that were achieved remained 

relatively low (<40%). Efforts to further enhance the impact of the approach, building on current 

experience, are therefore needed. Undertaken as a pilot to examine the feasibility of our 

approach, rigorous features of a randomized control trial were lacking, and the geographical 

sample had limited statistical-power. Information bias from clinicians who may have under 

reported unvaccinated ANC visits could have compromised estimates of taken opportunity rates 

although we do not have any indication of that. More detailed information and the ability to track 

pregnant women patients and potential interventional effects over repeated visits would also 

have been desirable. 

Notwithstanding such limitations, findings are nevertheless relevant for consideration in 

comparable urban private-practice settings in India and possibly other middle- and perhaps low-

income countries. Strategic consideration of community views for influencing provider practices 

may be useful in diverse settings where strident anti-vaccination rhetoric may obscure a 

broader, but quieter, base of community acceptance, which clinicians need to know about. 

Limits to generalizability, however, should also be noted. Rural areas and government-sector 

clinics in India are structurally different regarding administrative constraints, facilities, resources 

and motivating incentives of private practice. Strategies for implementation will need to consider 

implications of nurse practitioners, rather than doctors, who vaccinate, among various distinctive 

factors. New research is needed to address such questions for improving AIV by adapting this 

approach in the government health sector and in rural areas in India and other LMICs. 
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3.5. Conclusions 
Clinicians providing antenatal care play a critical role in efforts to improve coverage with AIV. A 

two-stage strategy for engaging clinicians with authoritative professional evidence 

recommending use of AIV and complementary information about community views in clinicians’ 

areas of practice was found to be effective in urban private-practice settings of middle-class 

communities in Pune, India. This was not the case, however, in slum communities where 

access to the vaccine appears to have been constrained by cost and structural features of the 

health system. Both the appreciation of the value of vaccination logs and difficulty maintaining 

them were notable. Further strengthening of the approach based on this initial experience, and 

efforts to apply the clinician engagement strategy in government healthcare settings and in rural 

areas, hold promise for improving vaccination coverage among pregnant women for influenza 

and potentially for other conditions as well. 
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Abstract 

The World Health Organization (WHO) recommends antenatal influenza vaccination (AIV) for 

pregnant women at any stage of pregnancy. This study assessed fundamental aspects of AIV 

acceptance and demand among key stakeholders in urban Pune, India. Semi-structured 

interviews for rapid ethnographic assessment of AIV-related awareness, priorities and practices 

were used to study clinicians and their communities of practice. A qualitative survey was 

conducted among 16 private clinicians providing antenatal care (ANC) in slum and middle-class 

areas of Pune. Following the survey, clinicians were informed about professional AIV 

recommendations. A qualitative community survey was also conducted with 60 women   

aged 20-39 years and 30 spouses from the same slum and middle-class practice areas of the 

ANC providers. Subsequently, a second clinician survey was conducted to assess changes in 

clinicians’ awareness, priority and practice. After this interview, clinicians were informed of 

community survey findings. Most community respondents were unaware of AIV, in contrast with 

well-known and widely used antenatal tetanus vaccination. They expressed confidence in 

vaccines and trust in the clinicians. Clinicians’ advice was reportedly the most important 

determinant of community vaccine acceptance. Clinicians were confident of the safety of AIV 

and they anticipated patients’ acceptance if recommended. The second clinician interview 

showed increased awareness of AIV policy, but clinicians were more sceptical about the 

severity of maternal influenza in their practice. Our findings indicate community acceptance 

though not demand for AIV. We recommend five essential elements for vaccination programme 

strategies to improve coverage with AIV and other ANC vaccines. 
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4.1. Background 
Pregnant women are at high risk of greater morbidity and mortality from seasonal and pandemic 

influenza infections owing to physiological and immunological effects of pregnancy which 

compromise pulmonary function, cardiac output and immune function. If infected, hospitalization 

and adverse pregnancy and birth outcomes are more likely. Their newborns are more likely to 

be premature or have low birthweight [33–35,113–116]. Vaccination of pregnant women is the 

most effective preventive measure. Antenatal influenza vaccination (AIV) is safe and effective 

for protecting them and their newborns for up to six months after delivery [57,67,117–119]. The 

World Health Organization (WHO) recommends seasonal influenza vaccination globally for 

pregnant women at any stage of pregnancy [53,96]. Nevertheless, in many low- and middle-

income countries (LMICs), including India, effective strategies to improve AIV coverage are 

lacking [70]. Seasonal influenza vaccination is recommended but not mandatory for pregnant 

women in India. This recommendation for AIV was introduced in 2012 in the aftermath of the 

H1N1 pandemic [120]. Studies in various parts of India, however, have found low uptake of 

influenza vaccination among pregnant women, (i.e. < 4%) [69,89,97]. 

Research suggests that influenza vaccine acceptance and demand among pregnant women is 

determined by various factors, including availability, access and cost of vaccines. Cultural and 

religious community beliefs may also play a role [79,85,121]. The term vaccine hesitancy, 

originally defined as “delay in acceptance or refusal of vaccines despite availability” is now 

applied broadly to a range of social, cultural and behavioural factors discouraging vaccination 

[73]. Although vaccine hesitancy in the community of potential vaccine recipients clearly limits 

influenza vaccine acceptance in Western countries [77], clinician hesitancy appears to play a 

greater role in LMICs [91,92]. A literature review of 45 studies in 10 countries, however, 

indicated that despite limited awareness of the risk of influenza, the value of vaccination and 

concerns about safety, if clinicians recommend it, pregnant women are likely to accept 

vaccination [85]. Studies in different settings of various high-income countries (HICs) showed 

that clinicians recommending AIV and providing information were the most important drivers for 

their vaccine uptake [81–84,86–88]. Studies in India, including our previous work in Pune district 

in the western part of the country, also indicated that low influenza vaccination coverage 

following the H1N1 pandemic in 2019 is better explained as a failure of providers to recommend 

and vaccinate than by community hesitancy or lack of confidence limiting acceptance[89,90,97]. 
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Clinician vaccination practices may be the most important factor explaining whether or not 

pregnant women are vaccinated. 

The WHO Strategic Advisory Group of Experts (SAGE) on immunization identifies three 

domains of vaccine hesitancy; namely (i) contextual influences, including the role of 

policymakers and government authorities; (ii) individual/social-group factors that influence 

community perceptions and experience of vaccines; and (iii) vaccine-specific issues, such as 

vaccine access, cost and the influence of healthcare professionals [73,77]. Although recent 

studies of vaccine acceptance and demand have investigated the role of community 

determinants of vaccination coverage in HICs, further research is needed in LMICs to explain 

how clinicians affect community AIV acceptance. A recent relevant study in Switzerland [122] 

highlights the value of a multi-stakeholder framework—considering complementary roles of 

clinicians, communities and policymakers—to identify strengths and weaknesses and what 

makes vaccination programmes more effective. 

Our study was developed to examine the role of clinician and community stakeholder views 

affecting AIV. It employs a framework considering the role of awareness, priorities and practices 

of both stakeholder groups. Research on this topic is lacking in India. Recognizing the impact of 

wealth and poverty, we have planned to study AIV in both middle-class and low-income slum 

communities. Although we also recognize the distinctive features of government and private 

antenatal care (ANC) health services, we have limited the scope of this preliminary study to 

private-sector ANC providers in urban Pune, India. A community component in the practice 

areas of study clinicians involves study of women of reproductive age and their spouses. 

Specific aims were to (i) assess community awareness, priority and practices regarding 

childhood and antenatal vaccinations generally; (ii) determine private clinicians’ awareness, 

priorities and practices regarding influenza vaccination for pregnant women; and (iii) compare 

community and clinicians’ views on influenza vaccination for pregnant women. 

  

4.2. Methods 
4.2.1. Setting 
The study was conducted in three middle-class and three slum communities (recognized by 

Pune Municipal Corporation (PMC)) from Aundh, Ghole Road, Kothrud and Karve Nagar areas 

in urban Pune, Maharashtra, India from July 2015 to May 2016. The term slum is an official 
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designation of the PMC for low-income communities; it is widely used and not intended as 

pejorative. Pune is the sixth largest city in India with approximately 3 million inhabitants, of 

which more than 40% live in slum areas. During the 2009 influenza pandemic, Pune city was 

the epicentre of the country with a substantial number of reported cases and further outbreaks 

in the following years. The research team had previously studied use of the influenza vaccine 

developed by the Serum Institute in Pune for the H1N1 pandemic of 2009. Our experience in 

the earlier study informed the development of our study plan, and the diverse and 

representative features of the city as a major urban centre in India informed selection of Pune 

for the current study. The study sites were selected randomly among the administrative wards of 

PMC in Pune city. Within these selected sites, private clinics were identified and approached for 

participation. Interviews within the population were conducted in communities neighbouring on 

the participating clinics. 

4.2.2. Study design 
Clinicians providing ANC in their private clinics of these communities, and women between 

aged  20 - 35 years and their spouses were recruited [103]. Qualitative survey instruments were 

developed for a rapid ethnographic assessment to ascertain the respective roles of community 

and clinician stakeholders likely to affect AIV coverage in these middle-class and low-resource 

communities. The rapid ethnographic assessment consisted of interviews with clinicians and 

community respondents to assess relevant aspects of both nonspecific vaccine-related and AIV-

specific awareness, priorities and practices [123]. 

As a rapid ethnographic qualitative survey, our study was nested in a comparison of ANC 

vaccination practices among clinicians at urban community sites. The number of clinicians was 

determined by identifying all ANC clinicians at a manageable number of urban field sites and 

assigning them to study or control groups; study group clinicians were interviewed, while control 

group clinicians were not [124]. The community sample comprised 60 women with varied status 

of prior, current and no pregnancy experience, and 30 male spouses. This sample size is 

consistent with accepted ethnographic interviewing practices, suggesting approximately 30 - 50 

participants, typically sufficient to assess qualitative research questions and distinctive features 

of the subgroups [125]. 

The first of two clinician interactions assessed clinicians’ awareness of AIV recommendations, 

priority of AIV and prescribing practices. After the interview, information on authoritative AIV 

policy recommendations of WHO’s SAGE and the Federation of Obstetric and Gynaecological 
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Societies of India (FOGSI) was provided to the clinicians. The community assessment 

framework was planned to enable rapid analysis and feedback to participating-clinicians for 

improving vaccine coverage in their clinical practice. The second clinician interaction repeated 

questions in the first interaction to assess change, and findings were presented from the 

community survey. Results on intended effects of these two clinician interactions on improving 

coverage with AIV have been published elsewhere [124]. 

4.2.2.1. Community survey 

We recruited 60 women aged 20-35 years from communities served by the participating clinics. 

Purposive sampling was facilitated by the help of local community leaders and health workers. 

Equal numbers (20 each) of previously but not currently pregnant women, currently pregnant 

women and women who had never been pregnant were selected. Thirty spouses, who were 

available at the time of the household visit, were additionally interviewed after obtaining 

informed consent. Ten male spouses were selected from each of the three groups of women. 

A semi-structured community interview with questions to elicit open narrative and codable 

categorical responses was developed. Questions addressed sociodemographic characteristics 

(e.g., age, education, occupation, household income, pregnancy and childbearing history), 

healthcare experience, and essential features of vaccine acceptance and demand (viz. 

awareness, priority and practice). Questions on awareness of existing childhood and antenatal 

vaccines, and access were included. Questions on priority assessed experienced and perceived 

vaccination-related problems and benefits, and persons who may have influenced vaccine 

acceptance and priority. Questions on vaccination practices addressed actual use based on 

recall and anticipated vaccination experience for both antenatal and childhood vaccinations. A 

version of the qualitative survey instrument was adapted for use with male spouses, and ANC-

related questions focused on their female spouse (See Appendix 7-5). A version of the 

qualitative survey instrument was adapted for use with male spouses, and ANC-related 

questions focused on their female spouse (See Appendix 7-6). 

4.2.2.2. Clinician interviews 

Private clinicians routinely providing ANC were identified using the Practo web-based search 

engine [101], including specialist obstetricians and gynaecologists or general practice 

physicians. Clinicians in middle-class and slum areas were identified for recruitment to 

participate in two qualitative survey interviews and informational interactions. The first 
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interaction with clinicians (Clin-1) occurred in September 2015 and the second one (Clin-2) in 

December 2015.  

A semi-structured clinician interview with questions to elicit open narrative and codable 

categorical responses was developed. Questions addressed sociodemographic characteristics; 

professional training and experience; and AIV awareness, priority and vaccination practices. 

Questions on awareness included clinicians’ understanding of AIV recommendations. Questions 

on priority considered the severity and impact of influenza on pregnant women and newborns 

including risks, vulnerabilities and benefits of vaccination. The role of access, cost and views of 

patients’ hesitancy and confidence were also addressed among considerations of priority. 

Questions of practice referred to AIV and tetanus in their clinical ANC practice. As detailed in 

the design, clinicians were informed of authoritative AIV recommendations at the end of Clin-1, 

and of community views about AIV at the end of Clin-2 (See Appendix 7-7, Appendix 7-8).  

4.2.3. Data collection and management 
The six research assistants (RAs) who conducted the interviews each had a master’s degree in 

either health or social sciences, and they were native Marathi speakers. The investigators in 

Pune trained them to administer the qualitative interviews and to manage data according to the 

study plan. Both clinician and community interviews were administered in Marathi using Android 

tablet devices running Open Data Kit (ODK) software. This eliminated the need for subsequent 

data entry and enabled audio recording during the interviews. Clinicians were interviewed at 

their clinics and the community interviews were conducted at participants’ households. The 

average lengths of the first and second clinician interviews and of the community interviews 

were 26, 22 and 45 minutes, respectively. Clinician and community respondents were 

cooperative and engaged. 

Digital interview data were uploaded daily to a central ODK aggregate server. All the interviews 

were downloaded from the server and processed in Excel spreadsheets. Narratives of the 

clinician and community interviews were transcribed from Marathi audio recordings and 

translated into English by two of the RAs. Qualitative analysis including thematic coding was 

conducted with MAXQDA software version 11.0 (Verbi GmbH; Berlin, Germany). 

4.2.4. Approach to analysis 
Descriptive statistical analyses summarized the categorical responses of clinician interviews 

and the community survey. Clinician responses from the first and the second interviews were 



Chapter 4 – Assessing clinician and community stakeholders’ views on AIV acceptance and demand in Pune  
PhD thesis, J. Giduthuri 2019 

40 

 

compared with findings visualized in bar charts, stratifying between middle-class and slum 

clinics. All statistical analyses were done using Stata/SE version 14.2 (StataCorp; College 

Station, Texas, USA). Quantitative variables were also used in MAXQDA as selection variables 

for relevant qualitative comparison based on categorical responses, employing an integrative 

approach for analysis of quantitative and qualitative data. 

Initial deductive coding was based on questions of the interviews, which were structured 

according to a framework of awareness, priority and practice. With further consideration in a 

process of familiarization with the narratives, a second level of coding was undertaken 

inductively. Thematic analyses based on our awareness-priority-practice framework, common to 

both clinician and community data, addressed the first two study aims concerning community 

and clinician surveys, respectively. The framework also facilitated comparison of clinician- and 

community data relevant for comparative interests of objective 3. 

  

4.3. Results 
4.3.1. Sample characteristics 

4.3.1.1. Community sample 

We conducted 90 interviews with 60 women and 30 men with equal numbers in the slum and 

middle-class communities (Table 4-1). Among the 60 women, 51 (85%) were aged 20-29 years. 

Nearly 90% (53 of 60) reported ≥10 years of education, but about two-thirds of the women (39 

of 60, 65%) were unemployed. Among the 30 male spouses, all but one reported ≥10 years of 

education, and all were employed at the time of the interview. Most respondents, 72 of 90 

(80%), were satisfied with general healthcare services routinely available for them. Nearly all, 27 

of 28 women (96%), were satisfied with their ANC during their last pregnancy. 
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Sample characteristics 
Women 
(n=60) 

Men 
(n=30) 

Pregnancy status* 
Currently and previously  8 3 

Currently but not previously 12 7 

Previously but not currently 20 10 
Neither previously nor currently 20 10 

Age (in years) 

Mean (SD) 25.3 (3.6) 28.8 (4.3) 
Minimum 20 21 

Maximum 35 40 

Site 

Slum area 30 15 
Middle-class area 30 15 

Educational attainment 

No education 1 0 
≤Secondary school 13 8 

Higher secondary school 14 5 

Graduation 17 10 
Post-graduation 15 7 

Occupation 

Housewife 39 NA 

Employed 21 29 
Retired 0 1 

Household income per month (INR) 

No Income 0 4 
≤20,000 22 7 

20,001-60,000 21 14 

>60,001 12 3 
Cannot say 5 2 

Children ≥1 

Yes 26 12 

No 34 18 

Table 4-1 Summary of community respondent characteristics 

SD: Standard deviation, NA: Not applicable, * Male respondents were categorized based on the respective status of 
their wife.  
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4.3.1.2. Clinician sample 

Among the 16 clinicians recruited, 11 were practicing in slum areas and 5 in middle-class areas. 

Twelve clinicians had training in obstetrics and gynaecology and four were general practitioners. 

Ten clinicians had more than 15 years of professional experience. 

4.3.2. Community views on vaccine acceptance and demand in general and vaccinations 
for pregnant women 

4.3.2.1. Awareness of vaccinations 

All respondents were aware of the Government of India’s Universal Immunization Programme 

for vaccinating children in the first five years after birth. Over 90% of the 90 respondents were 

aware that vaccines are useful for preventing diseases in children. A typical response from a 

woman in a middle-class site explained, “Vaccines are used as a preventive measure, which 

means a vaccine is taken to avoid the infection in future.” 

The following vaccines were reported most frequently (number and proportion) by these 

community respondents: polio (59, 66%), Bacillus Calmette–Guérin (BCG) (30, 32%), measles 

(21, 23%), diphtheria, pertussis and tetanus (DPT) (16, 18%) and influenza (13, 14%). Other 

vaccines mentioned less frequently included hepatitis A, hepatitis B and tetanus toxoid (TT). 

Respondents generally provided accurate accounts of the vaccines that they identified. For 

example, a woman from the slum area used the word “triple” for DPT vaccination. 

Only four of 28 women with pregnancy experience were aware of vaccines prescribed to 

pregnant women against flu-like illness (FLI). A woman from a slum site, who was pregnant 

when interviewed reported that information regarding vaccines for FLI elaborated, “To avoid the 

occurrence of swine flu and all, this has been told. Despite that, I did not take the vaccine.” Only 

one of 13 men with a previously pregnant wife indicated awareness of a vaccine for FLI during 

pregnancy. Of 49 respondents with no personal or spousal previous pregnancy experience (32 

women and 17 men), six women and two men reported that they were aware of a vaccine 

against FLI. One woman who was aware of a vaccine for FLI, however, said that she thought it 

was not for pregnant women: “There is a normal influenza vaccine. But I think doctors don’t 

recommend it to pregnant women routinely, as far as I have heard. 

4.3.2.2. Community priority of vaccinations 

Over 95% (86 of 90) of respondents considered childhood vaccines useful. Regarding 

vaccination-related problems, 32 (36%) respondents reported awareness of possible mild 
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adverse events such as mild fever, redness and pain at the injection site. Respondents with a 

child (women, n=26; men, n=12) were also asked whether influential advisors affected their 

decision to get their child vaccinated, and 25 of 38 respondents referred to their doctor as the 

main advisor, and nearly half of the women respondents also said their husbands’ views were 

important. 

Most respondents (76 of 90, 84%) said that vaccines for pregnant women were useful and 

beneficial, with a higher proportion for men (28 of 30, 93%) than for women (49 of 60, 82%). 

Analysis of narratives showed that most of them (70 of 90, 78%) considered antenatal 

vaccination protective for both the mother and her newborn. A woman from slum site with no 

pregnancy experience said, “Vaccination is better for pregnant women and for their baby also. 

Both will be strong.” But they regarded effects of vaccinating pregnant women mainly as 

benefiting the newborn. A currently pregnant woman from middle-class site explained, “If a 

pregnant woman doesn’t take the vaccine then the baby will be in danger. So, it is better if a 

pregnant woman gets vaccinated so that baby will be safe.” A man from the middle-class site 

highlighted the cost-effectiveness of antenatal vaccination, “If she is vaccinated prior and her 

immunity increases, then she won’t suffer from these diseases. That means it will not increase 

the financial burden for healthcare, and patient’s expenses are saved.” 

Most respondents reported they had not heard of any problems during pregnancy from 

vaccines, including 47 of 60 (78%) women and 27 of 30 (90%) men. A woman from a middle-

class site with no pregnancy experience said, “I have not heard any news about any problem 

effects, like termination of pregnancy, because of this vaccination.” Overall, 13 (15%) 

respondents indicated possible concerns, but they did not elaborate with concrete examples. 

Figure 4-1 summarizes responses of 28 women with past pregnancy experience, including 8 

currently pregnant women and 13 of their male spouses, whom they identified as their key 

advisors influencing decisions about accepting antenatal vaccination. Over half of the 

respondents reported that the doctor’s advice was important in the decision-making process. A 

currently pregnant woman from the slum site said, “If a doctor recommends then I take that on 

my own, I don’t ask anyone else.” A man from the slum site noted, “One should ask the doctor 

and take the vaccine if it is beneficial, and the doctor knows about it. So, the vaccine must be 

taken with their due consultation.” However, more than half of the women respondents said that 

they would also take advice from their husbands. A previously pregnant woman from a slum site 

responded, “Mainly my husband’s advice, but it is a collective decision of family members. I 
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decide with the help of my family members’ advice.” Some respondents mentioned that advice 

from elders at home with prior vaccination experience during pregnancy was influential and 

motivating. A woman from a slum site explained, “At my home, my sister-in-law…and her advice 

is good because she had prior experience.” 

 

 

Figure 4-1 Community views about influential advisors for vaccination during pregnancy 

Responses to question for all previously pregnant women (n=20) and both previously and currently pregnant women 

(n=8) respondents: “Whose advice was most important in deciding that you should get the vaccine during 
pregnancy?” (Multiple answers possible) 

Question for male-spouse respondents of previously pregnant women: “Whose advice was most important in 

deciding that your wife should get the vaccine during pregnancy?” (Multiple answers possible) 
The response category, “Other family mem.” includes parents-in-law and siblings-in-law. “Others” includes 

colleagues, neighbours and friends. 

4.3.2.3. Community practice of vaccinations 

All women respondents with at least one child (n=26) reported that their children received basic 

vaccinations before they reached the age of 5 years. The following vaccines were identified by 

the indicated number and proportion of these women: BCG (20, 76%), polio (19, 72%), DPT 

(18, 68%), hepatitis B (16, 63%), measles (11, 42%) and influenza (5, 21%). 
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Of 28 previously pregnant women, 20 (71%) said that they recalled receiving a tetanus vaccine. 

None of these 28 women, however, recalled of getting an influenza vaccine during their last 

pregnancy. A few respondents noted the availability of free vaccines for FLI in government ANC 

facilities, but that payment was required at private ANC clinics. A currently pregnant woman 

from a middle-class site said, “Now swine flu vaccination is free in government hospitals for a 

pregnant woman.” Two women from the slum site felt that information regarding antenatal 

vaccines was not properly conveyed to them at public hospitals, and they thought that they 

would get more information about vaccines at private clinics because they pay at private clinics. 

A woman from the slum area criticized government health services, “In Government hospital, 

they don’t tell anything. In a private hospital, it is like we give money; therefore, they tell us.” 

4.3.3. Clinicians’ awareness, priority and practices for AIV 

4.3.3.1. Awareness of AIV policy 

During the Clin-1 interviews, nine of 16 (56%) clinicians reported that they were unaware of any 

existing policy to vaccinate pregnant women routinely against influenza. The 7 (44%) clinicians 

who were aware of AIV recommendations referred to the WHO and national medical societies, 

e.g. FOGSI, as information sources. Clinicians in slum areas (4 of 11) were less likely to be 

aware of recommendations than the clinicians in middle-class areas (3 of 5). Changes in 

awareness of AIV policy from the Clin-1 to Clin-2 interview in both settings are detailed in Figure 

4-2. In Clin-2 interviews, 13 (81%) clinicians indicated awareness of AIV policy recommending 

influenza vaccination during pregnancy. The three clinicians who were still not clearly aware of 

the existence of any AIV policy in Clin-2 interviews were all practicing in slum settings. 
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Figure 4-2 Clinicians’ awareness of recommended antenatal influenza vaccination policy in baseline and follow-up 

interviews 

Clinicians were interviewed in middle-class (MS) and slum settings (SS). After the baseline interview (Clin-1) a follow-

up interview (Clin-2) was conducted three months later. They were asked to respond to a question about awareness 
of AIV policy: "What is your understanding of the public health policy recommendation for vaccinating pregnant 

women for influenza?" The figure distinguishes the number of clinicians in each setting aware or unaware of AIV 

policy recommendations in each of the two interviews. 

4.3.3.2. Clinicians’ priority of AIV 

The priority of AIV among clinicians was assessed with reference regarding the seriousness of 

influenza illness, benefits of AIV and consideration of any risks. Except for one clinician in a 

slum area, all clinicians acknowledged that influenza is a serious problem for pregnant women 

and/or newborns. In the narrative responses, two clinicians explained it was a serious problem 

that may require hospitalization, and another clinician thought it could lead to secondary 

infections. A clinician in the slum site said, “Now (in this season) flu is spreading vigorously. If 

symptoms are not regressing after 5-6 days, then it is turning into a fatal case.” 

In the Clin-2 interviews, respondents indicated a wider range of opinions about the seriousness 

and clinical significance of influenza affecting their patients. Eight clinicians were concerned 

about its serious clinical impact, referring both to higher risk of hospitalization and potential 

stillbirth or low birth weight of newborns. Two were less concerned, and six did not regard 
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influenza as a serious problem, dismissing it as a seasonal infection. A clinician in a middle-

class area reported having observed no cases of influenza-related illness among her pregnant 

patients once the flu season is over. “It is not that frequent now. The rainy season is over. In 

that way flu cases have also decreased.” 

AIV benefits. Over 90% of the clinicians reported that there are clear benefits, and there was no 

difference between clinicians in slum and middle-class sites. Many clinicians indicated that 

influenza vaccination during pregnancy could also benefit the newborn child, as illustrated by 

the following comment, “Influenza vaccine is beneficial if pregnant women receive it... It protects 

the mother as well as newborn.” A clinician in a slum site, however, expressed uncertainty about 

the value of the vaccine, explaining, “I haven’t observed influenza infection among people who 

were not vaccinated against influenza H1N1.” 

AIV risks. Eleven clinicians in slum and middle-class sites reported that they had never 

observed any adverse events after AIV in their own practice, nor had they heard of any such 

events. In response to our question about that, a slum-based clinician reverted to a restatement 

of benefits, “Influenza vaccine is beneficial. I never noticed any side effects in my practice, and it 

is safe.” Two clinicians acknowledged the possibility of adverse events but also noted that these 

were not severe. Three clinicians in middle-class and slum sites were uncertain about any risks 

associated with AIV during pregnancy. 

Figure 4-3 summarizes the change in responses from Clin-1 to Clin-2 interviews regarding 

clinicians’ views on AIV benefits. Clinicians’ regard for the benefits of AIV remained mostly 

unchanged, similarly acknowledging protection of newborns from AIV in both interviews. During 

Clin-2 interviews clinicians reaffirmed there were no adverse events from AIV affecting the 

pregnancy, and they considered influenza vaccination to be safe for pregnant women. 
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Figure 4-3 Clinicians’ views on benefits of antenatal influenza vaccination for pregnant women. 

Clinicians were interviewed in middle-class (MS) and slum settings (SS). After the baseline interview (Clin-1) a follow-

up interview (Clin-2) was conducted three months later. They were asked to respond to a question about the benefits 

of AIV: “Do you think vaccinating pregnant women against influenza is beneficial for them and their newborns?” The 
figure presents the number of clinicians asserting clear benefit, possible benefit or uncertain benefit. 

4.3.3.3. Clinicians’ AIV practices 

Only one clinician in a middle-class and two in slum-site settings reported a clear policy for 

administering AIV in their clinics; all other clinicians said there was no such mandatory policy at 

their clinics. Notwithstanding current practice, all clinicians in both middle-class and slum sites 

endorsed implementing such a policy in their clinics. A middle-class-setting clinician explained 

that such a policy could protect pregnant women from severe influenza infections. She 

elaborated, “We should implement it; this is the only policy to protect pregnant women from 

severe types of influenza in their immune-compromised state.” Apart from two clinicians in slum 

sites, all other clinicians said that influenza vaccines were available from vaccine 

manufacturers, vaccine stocklists, medical retailers and distributors, and from the local 

chemists. Two clinicians, one each in a middle-class and slum site, reported that they were 

routinely vaccinating pregnant women against influenza. One middle-class and five slum-site 

clinicians said that they occasionally administered AIV. Their narrative responses referred to 
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demand from their patients and influenza outbreaks as factors motivating them to vaccinate. 

The remaining eight clinicians reported that they were not vaccinating. 

 

Figure 4-4 Clinicians’ antenatal influenza vaccination practices 

Clinicians were interviewed in middle-class (MS) and slum settings (SS). After the baseline interview (Clin-1) a follow-

up interview (Clin-2) was conducted three months later. They were asked to respond to a question about their 
vaccination practices: “Do you prescribe or give influenza vaccines to pregnant women in your practice? If so, how 

often?” The figure presents the number of clinicians responding routinely, sometimes, rarely or never.  

 

Figure 4-4 summarizes the change in reported AIV practice from Clin-1 to Clin-2. The number of 

influenza-vaccinating middle-class-site clinicians increased from Clin-1 to Clin-2 interviews but 

decreased among slum-site clinicians. In Clin-2 interviews, all middle-class-site clinicians 

reported they were vaccinating either routinely (3 of 5) or sometimes (2 of 5), but 7 of 11 slum-

site clinicians reported they were never vaccinating pregnant women against influenza. The 

acknowledged priority of AIV, however, was inconsistent with changes in practice from Clin-1 to 

Clin-2 interviews at middle-class sites. All clinicians of both sites affirmed in Clin-1 interviews 

that implementing AIV was a high priority, but in Clin-2 fewer affirmed high priority (3 of 5 in 

middle-class sites, and 9 of 11 in slum sites). In middle-class sites, two clinicians said AIV was 
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okay but not highly recommended; one slum-based clinician considered it unnecessary and one 

as not recommended. 

4.3.3.4. Clinicians’ perception of community acceptance and demand for influenza vaccination 

When asked about community views concerning AIV, clinicians explained that many of their 

pregnant patients are unaware of influenza vaccination during pregnancy, but most of them 

know about tetanus vaccination. A middle-class-site clinician elaborated: “Ninety percent of the 

ladies are aware of tetanus. In fact, many times they ask us. Now the influenza vaccine has 

come. About 30% of patients ask us about the influenza vaccine on their own and we need to 

tell the remaining 70% cases.” Hence, these clinicians indicated no need to provide further 

information about TT vaccination, but for the less-known influenza vaccine, patient need more 

information. Such information, they said, should explain vaccine benefits, risks and cost. 

Clinicians identified sources of information for those pregnant women who were aware of 

influenza vaccines as digital media, information brochures at health facilities or interactions with 

other pregnant women who had been vaccinated. 

In Clin-1 interviews, 13 clinicians reported that although pregnant women may not demand an 

influenza vaccine on their own, they will accept it if clinicians recommend it. In Clin-2 interviews, 

four clinicians said that a pregnant woman who is aware of the availability of the influenza 

vaccine will demand it. A middle-class vaccinating clinician highlighted patients’ desire for AIV, 

“Usually pregnant women ask for it. I mean out of 100, maybe 90 to 95 ask me for the 

vaccination.” More generally, even without such high levels of demand, clinicians reported that 

patients’ vaccination-hesitancy was not a relevant barrier for AIV. 

Clinicians who were recommending AIV indicated that pregnant women trust their advice, 

consider it mandatory and accept vaccines without any doubt. Most clinicians in slum sites, 

however, emphasized cost of the vaccine remains a barrier for most pregnant women in their 

practice. Clinicians in middle-class sites, on the other hand, had mixed opinions about the 

impact of vaccine cost as a reason for refusal. A vaccinating clinician from a middle-class site 

explained, “For the most part, I have not seen the problem of patients refusing the vaccine 

because of the cost. No one has refused it for this reason.” And she also explained that 

perceived low value of the vaccine was a reason for the refusal only in very few cases, “One or 

two cases who refused it, said to me that we don’t want to take it; it doesn’t make much 

difference.” Another clinician from a middle-class site, however, indicated that the cost of the 

vaccine was indeed a reason for refusal, “Some of the pregnant patients refuse the vaccine 
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because of the cost. Suppose the vaccine costs 800 Indian rupees, then some patients refuse 

it.” 

4.3.4. Comparison of community and clinicians’ views 
Narratives from community interviews were notable for lack of awareness of AIV in contrast to 

widespread awareness of tetanus vaccination during pregnancy. A remark of a previously 

pregnant woman from a slum site is illustrative, “During my pregnancy, there was only tetanus 

vaccination, that’s all. I don’t know any other special vaccines.” Consistent with and analogous 

to community awareness, clinicians noted that influenza vaccination generally is not mandatory 

according to the national vaccination schedule, but most were less aware of AIV policies—

strikingly so in comparison with TT. A slum-based clinician exemplifies that point, “According to 

the antenatal immunization chart provided by the government, TT is compulsory. There is a 

doubt about influenza vaccination because it is not listed in the chart.” 

Community respondents commonly reported that any vaccination during pregnancy is not just 

useful for pregnant women, and its main benefit was protection from illness of their newborns. 

They emphasized this latter point. A currently pregnant woman noted, “Vaccination is useful, 

because if she does not take the vaccine, then the baby will also be in danger. So, it is better if 

a pregnant woman gets vaccinated so that the baby will also be safe” (29-year-old woman at 

middle-class site). Similar responses from clinicians, though relatively more attentive to risk for 

their pregnant women patients, characterized views about influenza vaccination during 

pregnancy, “The vaccine is a lifesaving measure; it is useful for both mother and newborn, and 

thus it should be taken.” 

None of the community respondents who received any vaccination during a previous 

pregnancy, recalled any serious adverse events of their vaccination. Clinicians who reported 

they were vaccinating pregnant women against influenza similarly indicated no adverse events 

affecting the pregnant mother or their newborn. Remarks of a clinician from a middle-class site 

reflected the prevailing view, “I started and have been giving influenza vaccination for 6 months 

now. I haven’t seen a single problem from this vaccination, not after delivery or in the course of 

pregnancy, and not affecting newborns.” 

Only one woman among community respondents questioned maternal vaccination in a manner 

indicating vaccination hesitancy. Others indicated acceptance of authoritative advice. Clinicians 

who were vaccinating against influenza also said that if they recommend it, most of their 
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pregnant women patients will accept influenza vaccination. However, they also highlighted the 

importance of actively explaining their recommendation to pregnant women to ensure 

vaccination acceptance. A middle-class-site clinician explained, “I have to recommend and only 

2 out of 10 will take it. But for the remaining 8, I must motivate them to take this. Eighty percent 

of them will accept and the remaining 20% would go for the second opinion.” Another clinician 

said, “If I recommend, then they will accept, but some extra counselling is needed. Because 

influenza is not a routine vaccination.” 

 

4.4. Discussion 
This study assessed the views of vaccine-providing clinicians and vaccine-receiving community 

stakeholders about AIV acceptance and demand in urban Pune, India. The findings from 

community interviews indicated that respondents lacked awareness of AIV even though they 

typically were aware of routine childhood and antenatal tetanus vaccinations. Community 

respondents expressed their confidence in vaccines in general and for antenatal vaccines 

during pregnancy. Women community respondents tended to regard the antenatal vaccines as 

primarily benefiting their newborns. Clinician interviews were notable for limited awareness of 

AIV policy recommendations and lack of a clear mandate to vaccinate at their private clinics. 

Study clinicians reported almost no indication of vaccination hesitancy among their pregnant 

patients for antenatal vaccinations. Some noted that the cost may be a barrier to influenza 

vaccination in private clinics, especially in slum-sites but also in some middle-class practice 

settings. 

A clear finding from our community and clinician interviews that clinicians’ advice and 

recommendations are drivers for pregnant women’s acceptance of influenza vaccination is 

notably important. Although not presented in our results, a comparison of awareness of the 

previously pregnant (n=28) and never pregnant (n=20) women in our sample shows that a 

higher proportion of previously pregnant women were aware of childhood vaccines for measles 

(46% vs 15%), BCG (43% vs 30%), DPT (36% vs 10%) and influenza (18% vs 5%), which may 

be interpreted as an indication of the significance of clinical advice, either from ANC or pediatric 

care of children. There was, however, no such difference in awareness of polio (61% vs 65%), 

which has been much more widely publicized in the context of a massive national and global 

eradication programme. 
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Regarding maternal influenza, both community and clinician respondents expressed their 

confidence in AIV. Clinicians indicated demand for it among their pregnant patients, and when 

aware of the vaccine, community respondents also expressed their desire for AIV. These 

findings show a clear need to better inform both clinicians and communities of the benefits and 

importance of AIV. Strategies for that are likely to be facilitated by referring to better-known TT 

vaccination policy and practices. Although cost is a factor, a policy to regularize, monitor and 

promote AIV is supported by study findings indicating acceptance and demand responsive to 

advocacy and information. 

This finding is consistent with other research, notably studies in Australia of vaccination 

facilitators and barriers during pregnancy [126,127]. The important role of both clinicians’ and 

communities’ priorities demonstrated in our study and those of other studies of AIV also 

indicates the utility of a stakeholder framework acknowledging determinants of vaccination 

acceptance and demand beyond an earlier narrow focus on community hesitancy. The relative 

importance of community and clinician stakeholders may also vary across cultural settings and 

for other vaccines, such as the HPV vaccine. Setting-specific features of vaccination hesitancy 

have become more widely appreciated [128,129]. We had anticipated that the community focus 

of previous Euro-American studies of vaccine hesitancy would be less of a deterrent to 

vaccination in India. That view is supported not only by our findings but also by a shifting 

emphasis in the field. A review of 185 articles extended the concept of vaccine hesitancy to 

healthcare providers, underlining the influence of their own vaccine confidence on their practice 

recommendations to their patients. It concluded that health care providers “remain the most 

trusted advisor[s] and influencer[s] of vaccination decisions” [130]. 

In the United States of America, analysis of vaccination monitoring data showed that provider 

recommendations increased coverage nearly six-fold during the 2010-2011 influenza season 

[131]. A study in Korea indicated that providing professional information to obstetricians affected 

their priorities and prescribing practices and improved vaccination coverage for pregnant 

women [132]. A South Asian study in Karachi, Pakistan, also emphasized the role of clinician 

authority and family advisors for AIV acceptance [133]. Though women acknowledged the role 

of spouses and family elders in decision-making for accepting vaccines, male spouses 

emphasized their own role, as they did in our study, in which male spouses commonly said, “I 

decide for her.” 
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It was notable that in our Clin-1 baseline interviews, clinicians acknowledged influenza illness 

among pregnant women as a serious concern, but they indicated more ambivalence about that 

in their Clin-2 follow-up interviews. This result, which was contrary to the expected impact of 

presenting authoritative policy at the end of Clin-1 interview, may reflect a professional 

desirability bias, comparable with social desirability bias in community studies that may have 

shaped responses of clinicians who had agreed to participate in a study of AIV. Over the course 

of regular interactions with the study team regularly monitoring their vaccination practices, they 

may perhaps have become more comfortable to speak more frankly about reservations in their 

Clin-2 responses. 

Other factors have also been suggested in the literature to explain clinician vaccination 

practices. Failure to appreciate the seriousness of influenza illness has been shown to affect 

vaccine prescribing practices. A study in the United States of America emphasized the role of 

clinicians’ experience with serious sequelae from influenza-like illness, which was an important 

factor affecting vaccination of pregnant women in the 2009 pandemic [134]. As noted, a clinician 

expressed doubts about the value of AIV because, as he said, “I haven't observed influenza 

infection among people who were not vaccinated against influenza H1N1.” Clinical case-based 

experience and familiarity with relevant medical literature affect the priority of AIV, and our 

finding of clinicians’ reduced priority of serious influenza affecting pregnant women in our Clin-2 

interviews shows that this issue requires attention. 

Our study identified vaccine cost as a possible barrier, mainly in slum communities. Financial 

concerns limiting AIV have also been emphasized elsewhere, even in HICs including the United 

States of America [135]. A study in North India, however, like ours, emphasizes other factors 

with greater impact than financial concerns [97]. Insights from our clinician interviews suggest 

that although cost is a relevant consideration, efforts to inform clinicians and regularize AIV 

policy are more critical for improving influenza vaccine coverage for pregnant women, 

consistent also with other research in the field [92,128,136]. Common themes identified in both 

community and clinician interviews highlighted the fact that AIV was neither mandatory nor 

promoted as a regular feature of ANC in most clinics, and community information about them 

was lacking. 

Although clinicians and community respondents acknowledged the safety and efficacy of AIV in 

our study, that is not the case everywhere. Although WHO recommends administering AIV at 

any stage of pregnancy, in practice there is widespread reluctance to vaccinate in the first 
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trimester. This is not necessarily a serious issue, however, if it is routinely provided in a later 

ANC visit. But in some settings clinicians’ concerns about potential adverse events to the fetus 

have been deterrents, as shown from research in Georgia, in central Asia [137]. Investigators in 

that study also highlighted the need for education and outreach to physicians. 

4.4.1. Dissemination activities 

The need for information and improved outreach to clinicians and community was notable over 

the course of our study. We had planned dissemination activities for the professional groups 

and communities participating in our study to provide feedback, and the information needs 

identified in the study indicated how important that feedback might be. Consequently, we 

conducted two sets of dissemination activities for policymakers and clinical ANC providers, and 

for interested community participants at the study sites. In these meetings we presented and 

discussed the research experience, findings and implications at a level appropriate for each 

group. 

Three meetings were arranged in Pune in August 2016. Two of them were conducted in the 

middle-class and in the slum sites with a public invitation to community study participants. The 

third meeting was held for professionals—including clinicians, health policymakers from the 

state and municipal governments, and interested public health and academic researchers. A 

brochure for community residents and a policy brief for policymakers were prepared, distributed 

and discussed at these events. During these dissemination meetings, we solicited feedback 

from the participants—clinicians in professional meetings and interested laypersons in the 

community meetings—and took note of their suggestions for future action to improve maternal 

influenza vaccination coverage. In the dissemination meetings with health professionals, which 

included policymakers and government health officials, we also emphasized the need for 

comparable research among government ANC providers, acknowledging distinctive issues 

confronting policy and practice in public and private sectors. 

4.4.2. Limitations and strengths of the study 
Although some of our findings may be applicable in comparable urban settings in India, we 

recognize that generalizability of our study findings is limited, and they are embedded in the 

cultural and the political, economic and structural features of society and the health system. 

Our exclusive focus on private clinicians addresses only part of the story, and an extension of 

this research to government healthcare settings is needed. Many pregnant women in slum 
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settings are reliant on government health services for influenza vaccination and may even prefer 

them. The priority of AIV in government programmes, however, varies widely across India, 

especially in Maharashtra, where it has spiked and sputtered in the aftermath of the 2009 H1N1 

pandemic [138]. Additional considerations of AIV in rural areas where access is more limited 

also apply, but research on the topic there requires prior consideration of access. We did not 

include policymakers, apart from their inclusion in dissemination activities. Their role in shaping 

the structure of health systems, funding, the priorities and operations of programmes and 

enabling access to vaccines is of course critical, though beyond the scope of this study. 

The use of a rapid ethnographic assessment methodology enabled the prompt collection of data 

on community views of vaccination, which were needed for briefing clinicians in their second 

scheduled interview. By including two interviews with clinicians in the study design, we were 

able to limit a social (or professional) desirability bias. After interacting with the research team 

over a period of months, some spoke more freely about their lower priority for problems of 

clinical influenza and AIV in the second interview, contrary to expectations that it would be 

higher. Our use of tablet interviewing devices and software for qualitative analysis enabled rapid 

processing to derive results that we could use in the Clin-2 interviews to inform clinicians about 

local community views on antenatal vaccines. The use of semi-structured interviews with open- 

and closed-ended questions enabled us to capture quantitative data enhanced by relevant 

narratives. The community sample was drawn from the clinicians’ practicing communities but 

excluding their patients to minimize the social desirability bias. Purposive sampling of 

community respondents among three different pregnancy-status groups was intended to 

enhance diversity of relevant opinions.  

To our knowledge this study is the first to jointly assess community and clinicians’ views on 

acceptance and demand for antenatal seasonal influenza vaccination in an urban area of India. 

Although the generalizability of specific findings may be limited, they are relevant for 

consideration in other settings. Our stakeholder framework, which is extendable to policymakers 

and other relevant stakeholders, is applicable not only in other areas of India and LMICs but 

also in HICs. Attending to awareness, priorities and practices provides a widely applicable lens 

through which to examine and interpret relevant views in urban middle-class and slum 

community settings. 
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4.5. Conclusion 
This study clarified vaccination awareness, priorities and practices among key stakeholders to 

guide efforts to improve AIV coverage. Stakeholder study groups included women of 

reproductive age and their spouses, and ANC providers in urban communities of Pune, India. 

Community residents expressed confidence in vaccines and trust in their clinicians. Clinicians’ 

advice and recommendations were found to be the major determinants of influenza vaccination 

of pregnant women. Our study findings suggest a comprehensive programme strategy 

comprising the following elements: (i) a mandate for promoting, supporting and monitoring AIV; 

(ii) professional workshops for healthcare providers and healthcare workers to provide 

information on AIV efficacy, safety and benefits, and policy recommendations; (iii) ethnographic 

assessment for community engagement to promote vaccination awareness through coordinated 

national and local activities (e.g. campaigns, publicity and mass media messaging); (iv) better 

access for vaccination with subsidized vaccines at healthcare facilities; and (v) further efforts to 

enhance public and private health-sector collaboration for coordinated provision of AIV in urban 

and rural areas. Involvement of policymakers and further research are needed to implement this 

five-point strategy for improved vaccination programmes for AIV and other ANC vaccinations. 
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Chapter 5 - General discussion 

Pregnant women are at high risk for seasonal influenza and the most efficient way to protect 

mothers and their newborns against influenza is vaccination [53]. The WHO recommended 

countries to prioritize influenza vaccination for pregnant women in any trimester [96]. Despite 

these recommendations, many LMICs, including India, have not implemented any national 

policy to immunize pregnant women against seasonal influenza [70]. Moreover, AIV coverage is 

still poorly documented in many countries which implemented a national AIV policy [139]. 

Several studies have investigated the determinants for low vaccination uptake and mainly 

highlighted individual- and community-specific vaccine hesitancy, vaccine access and cost as 

deterrents [80,85]. Our previous experience from a community pandemic influenza vaccine 

acceptance study in urban and rural Pune district, India, indicated that community hesitancy 

was not a concern but that clinicians who recommend and/or prescribe vaccination play an 

important role [90,93].  

This current PhD thesis primarily focused on engaging clinicians in a two-stage interaction 

strategy to increase antenatal influenza vaccination coverage, while assessing views on AIV 

acceptance and demand among the clinicians and within the communities in which they 

practice. The thesis aims to examine the feasibility of the intervention strategy and to investigate 

change in clinicians’ AIV prescribing practices after providing them with authoritative 

professional evidence recommending use of AIV and complementary information and about 

community views in the clinicians’ areas of practice (cf. Chapter 3). Simultaneously, my 

research assessed the views of vaccine-providing clinicians and vaccine-receiving community 

stakeholders about essential features of AIV acceptance and demand, to inform AIV policy-

making stakeholders (cf. Chapter 4). Table 5-1 summarizes the important contributions of this 

thesis to the Swiss TPH continuum from innovation and validation all the way to application. 
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 Innovation Validation Application 
C

ha
pt

er
 3

 

• Developed a generic two-

stage approach for 

engaging clinicians to 

improve antenatal 

influenza vaccination 

coverage 

 

• Pilot tested with 

antenatal care 

providing private 

clinicians in slum and 

middle-class areas of 

urban Pune, India  

• Project protocol with 

study instruments 

submitted to WHO IVR 

and published online for 

easy adaption in other 

LMIC settings  

• Continuous monitoring of 

tetanus and influenza 

vaccination status at the 

participating clinics with 

fortnightly visits by 

research investigators  

• Examined the 

feasibility of 

maintaining daily 

vaccination logs at 

private ANC 

providing clinics 

• Clinicians’ reporting 

performance is 

promising and if it is 

adapted as a routine 

practice, it can contribute 

to estimation of 

vaccination coverage at 

national level 

C
ha

pt
er

 4
 

• Assessed and compared 

the views of two key 

stakeholders for vaccine 

effectiveness; namely, (i) 

vaccine-providing 

clinicians; and (ii) 

vaccine-receiving 

community members in 

the same vaccine context  

- 

• Key findings from 

community and clinician 

surveys regarding views 

on antenatal 

vaccinations were 

disseminated to 

community members 

and to professionals and 

policymakers in Pune, 

India, August 2016 

Table 5-1 Overview of the contributions of the current PhD thesis to the Swiss TPH nexus of innovation, validation 

and application 
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The topic-specific findings were already presented and discussed in previous chapters 

addressing each study objective. Based on those findings and experience from this thesis work, 

the following points warrant further discussion:  

I. importance of clinician-focused interventional strategies to improve vaccination uptake 

among pregnant women.  

II. need to address clinicians’ hesitancy to vaccinate against seasonal influenza in pregnant 

women; and  

III. clinicians’ role as influential advisors for community members to make antenatal 

influenza vaccination decisions.  

The discussion of these points in a broader context will be followed by methodological 

considerations, including limitations, and sections on practical implications, future research 

directions and conclusions. 

5.1. Importance of clinician-focused interventional strategies to improve 
vaccine uptake 
Several interventional strategies have been implemented so far to improve influenza vaccination 

coverage among pregnant women, but most of these interventions were limited and had a 

unique community focus. Few studies from HICs examined clinician-focused intervention 

strategies addressing community vaccine hesitancy [128,129]. Nevertheless, these studies 

indicated a positive effect of clinician-focused interventional strategies on influenza vaccine 

uptake in pregnant women. Such interventional studies are scarce in LMICs. There is thus a 

need for studies to develop and validate clinician-focused interventional strategies in LMICs to 

increase AIV coverage. The findings from such studies will provide evidence on successful 

strategies and thereby support policymakers in developing effective immunization programmes 

in the frame of regularized AIV policies at local and national levels in LMICs.   

This thesis examined a clinician-focused interventional strategy in resource-constrained urban 

areas of Pune, India. The findings indicated an increase in vaccination rates among pregnant 

women in clinics from middle-class (MC) areas (Chapter 3). This thesis highlights the 

importance of two determinants, which motivated MC-based clinicians to improve vaccination 

coverage; (i) authoritative AIV policy recommendations, which consist of evidence-based 

information about vaccine safety, risks and benefits for pregnant women and their newborns; 

and (ii) feedback about views on antenatal vaccination acceptance within the communities in 
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which they practice. Overall, developing and validating new strategies for better immunization 

programmes are part of the role of academia in contributing toward the six strategic objectives 

of the Global vaccine action plan (GVAP), 2011-2020 [140] (See Appendix 7-9 for GVAP six 

strategic objectives). 

5.2. Need to address clinicians’ hesitancy to vaccinate against seasonal 
influenza 
Although the clinician-focused interventional strategy to improve vaccination uptake among 

pregnant women was moderately effective among MC private clinics, no effect at all was 

achieved in slum-based private clinics. It is important to understand the underlying factors which 

undermined the intervention effects. Based on the clinicians’ narrative analyses and author’s 

observations, the following deterrents may have contributed to the clinicians’ hesitancy; (i) 

individual factors like clinicians perceived low severity of seasonal influenza in pregnant women 

and complaints of clinicians because of the lack of estimates on burden of antenatal influenza; 

(ii) vaccine-specific factors like high cost of influenza vaccine compared to other antenatal 

vaccines like tetanus, and vaccine access in government ANC health facilities at no or low cost; 

and (iii) health system factors like the lack of mandatory AIV policy at clinics. Therefore, 

interventional strategies must be improved by addressing the deterrents identified mainly among 

clinicians practicing in slum areas. 

5.3. Clinicians’ role in increasing community vaccine acceptance and demand 

The WHO immunization and vaccine-related implementation research advisory committee 

(IVIR-AC) emphasizes the importance of assessing awareness, priorities and practices, the key 

features of vaccine acceptance and demand, to understand stakeholders’ role in improving 

vaccination coverage [78]. This thesis assessed views of influenza vaccination stakeholders; 

namely, clinicians, and women of reproductive age and their spouses. The analysis of the views 

about AIV priorities identified clinicians’ recommendations and advice as important influential 

factor in vaccination decisions by community recipients. A review of 185 articles extended the 

concept of vaccine hesitancy from community recipients to healthcare providers, concluding that 

the latter “remain the most trusted advisor and influencer of vaccination decisions” [125]. It has 

been widely observed that lack of recommendations and advice from healthcare providers 

affected pregnant women’s decision-making for influenza vaccination [79]. This thesis found that 

community members generally trust and follow clinicians’ advice for vaccination decisions.  
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The second strategic objective of WHO GVAP, “Individuals and communities understand the 

value of vaccines and demand immunization as both their right and responsibility” (see 

Appendix 7-9), calls for generating vaccination demand in the individuals and communities. 

Among several proposed strategies to achieve this objective, one strategy is to make individuals 

and communities understand the benefits and risks of vaccination [140]. This thesis suggests 

that clinicians play an important role in this strategy, by communicating the influenza vaccine-

related risks and benefits to their pregnant patients. However, this issue alone may not be 

enough to generate broad demand in pregnant women. Efforts to engage communities by 

creating incentives (monetary and in-kind gifts) and creating more awareness about influenza 

vaccine safety and benefits, particularly emphasizing the benefits to the newborns, will help in 

generating demand for AIV (GVAP report pg.40, [140].  

5.4. Methodological considerations 
Vaccination status monitoring and record-keeping 

Clinicians appreciated both the value and the difficulty of monitoring pregnant women’s status of 

tetanus and influenza vaccinations. The relatively good reporting performance that was 

achieved reflects the influence of the research team reminding and motivating clinical staff 

during their fortnightly visits to log vaccination data. Improved strategies are needed to make 

such vaccination logs easier to maintain, not only in urban settings like in our study but also in 

rural areas where clinical record-keeping may be an even greater challenge. The experience of 

maintaining influenza vaccination status records at ANC private clinics will benefit the public 

health department of Pune municipal corporation to estimate AIV coverage. If carefully adapted 

to other settings in other parts of India, this will provide estimates of AIV coverage rates at 

national level. 

Combined assessment of clinician and community stakeholder views 

One of the strengths of the thesis is the use of rapid ethnographic assessment by a qualitative 

survey to explain vaccine awareness, priorities and practices in local MC and slum community 

settings. A good knowledge of community views among vaccinating clinicians may be useful in 

diverse settings where strident anti-vaccination rhetoric may obscure a broader, but quieter, 

base of community acceptance, which clinicians need to know about. This thesis contributed a 

research approach to jointly assess community and clinicians’ views on acceptance and 

demand for antenatal seasonal influenza vaccination in an urban area of India. Clinician-
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focused intervention strategies acknowledging community views are likely to contribute to the 

value of IVIR-AC stakeholder framework of vaccine acceptance and demand. With careful 

considerations [141], it should be possible to adapt this approach to similar settings in India or 

elsewhere in LMICs. 

Integrated quantitative and qualitative methods and tablet-based interviewing 

The use of semi-structured interviews with open- and closed-ended questions enabled us to 

capture quantitative data enhanced by rich narratives. Our use of tablet interviewing devices 

and software for qualitative analysis enabled rapid processing of the data to derive results that 

we could use in the Clin-2 interviews to inform clinicians about local community views on 

antenatal vaccines. The present study benefitted from a previously validated tablet-based 

interviewing [142], showing that this method of data collection is not only efficient but also 

reliable. The present study also contributed to the capacity building for tablet interviewing 

among the collaborating partners in Pune, India. 

5.5. Limitations 
Our study was undertaken as a pilot to examine the feasibility of our approach. Therefore, 

rigorous features of an RCT were lacking, and the geographical sample had limited statistical 

power. We recognize that the generalizability of our study findings is limited to similar slum and 

MC urban settings in other regions of India and perhaps other middle-income tropical countries. 

Additional considerations of access are also likely to apply in rural areas, which were not 

studied. This study only involved clinicians providing ANC at private clinics, and an additional 

assessment of government clinicians’ views about influenza vaccination during pregnancy is 

needed for a more comprehensive understanding of clinician determinants, inasmuch as women 

in slum setting appear to have preferred influenza vaccination services at government hospitals. 

Moreover, the scope of our study design did not include policymakers. 
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5.6. Future research 
The generic approach of a two-stage interaction strategy to increase AIV coverage in private 

clinics in urban areas of Pune presented in this thesis appeared to be feasible and moderately 

effective. Nonetheless, based on the findings and observations, further research is needed to 

overcome the current study design constraints. The following suggestions are aimed to improve 

the generic approach: 

• An RCT should be implemented with ANC providing clinicians from government health 

facilities (GHF) and private clinics. The purpose of including GHFs is to estimate the 

effectiveness of the generic approach in slum settings, where community members 

preferred AIV from GHFs.  

• Including clinicians practicing in other socioeconomic settings, including rural ones, will 

enhance generalizability and ensure that the approach can be adapted in other 

countries. 

• Providing additional information on estimates of maternal influenza burden (from a 

systematic review) in the first part of intervention may correct clinicians’ underestimation 

of the severity of the illness and motivate them to vaccinate. 

• One of the major drivers for any vaccination policy is cost-effectiveness. Including this 

component in the assessment and analysis will be beneficial for policymakers to develop 

sustainable immunization programmes. 

The assessment of stakeholder views on vaccine acceptance and demand must include health 

workers, nurses, policymakers and other influential stakeholders, including family members, 

with prior vaccination experience. In-depth interviews with these additional groups of persons 

will provide a deeper understanding of determinants which might promote vaccination uptake by 

pregnant women. This will add to the value of the IVIR-AC stakeholder framework of vaccine 

acceptance and demand.  

5.7. Practical implications 
The findings from the current PhD thesis suggest that there is a strong need for a policy of 

regularized seasonal influenza vaccination for pregnant women in urban areas of India and 

perhaps elsewhere. The immunization programme strategies of such a policy should include the 

following elements:  

• Mandates for promoting, supporting and monitoring ANC vaccinations.  
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• Professional workshops for healthcare providers and healthcare workers to provide 

information on AIV efficacy, safety and benefits, and policy recommendations. 

• Ethnographic assessments of community views to inform the development of information 

campaigns and to assess their effects. 

• Community engagement to promote vaccination awareness through coordinated 

national and local activities (e.g., campaigns, publicity and mass media messaging). 

• Better access including subsidized vaccines at healthcare facilities; and  

• Creating a platform for public and private health-sector collaborations to exchange 

vaccination views and experience.  

5.8. Conclusions 
This PhD thesis provided a two-stage strategy for engaging clinicians with authoritative 

professional evidence recommending the use of AIV and complementary information about 

community views in clinicians’ areas of practice to improve vaccine uptake. This thesis also 

clarified awareness, priorities and practices regarding AIV among key stakeholders; namely, 

women of reproductive age and their spouses, and ANC providers in urban communities of 

Pune, India. Further strengthening of the approach based on this initial experience, and efforts 

to apply the clinician engagement strategy in government healthcare settings and in rural areas, 

hold promise for improving vaccination coverage among pregnant women for influenza and 

potentially for other conditions. In conclusion, this work is a contribution to global advances in 

the study of vaccine acceptance and demand determinants and underpins the value of the 

stakeholder framework.
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Chapter 7 - Appendix 

Appendix 7-1 Antigenic variability of influenza viruses: antigenic drift and antigenic shift 

 
Source: Yen et al, 2009 [9] 

  

Seasonal influenza A viruses 
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Appendix 7-2 Monthly trends and seasonality of circulating influenza viruses in India, 2009–

2013. 

 

Data is shown for Srinagar (A), Delhi (B), Dibrugarh (C), Lucknow (D), Kolkata (E), Nagpur (F), Pune (G), Chennai 
(H), Vellore (I), and Alappuzha (J). The left axis shows the proportion positive for influenza A/H1N1 (blue), 
A/H1N1pdm09 (yellow), A/H3N2 (red) and influenza B (green). The total number of influenza positives in a year 
were considered as 100%, and the percent positivity for each month was calculated for each year. Rainfall is shown 
in the background. Source: Chadha et al, 2015 [29] 
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Appendix 7-3 WHO’s seasonal influenza brochure for community people  

  

Source: WHO, Influenza   
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Appendix 7-4 Vaccination log form 
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Appendix 7-5 Interview form for community women of childbearing age 
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Appendix 7-6 Interview form for a subset of spouses of the women surveyed 
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Appendix 7-7 Clin-1 interview for active study clinics 
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Appendix 7-8 Clin-2 interview for active study clinics 
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Appendix 7-9 Six strategic objectives for the achievement of the goals of the Decade of 

Vaccines 

 

 
Source: WHO, Global Vaccine Action Plan [140]
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