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Abstract

Objectives

Acceptance of childhood vaccination varies between societies, affecting worldwide vaccina-

tion coverage. Low coverage rates are common in indigenous populations where parents

often choose not to vaccinate their children. We aimed to gain insight into reasons for vac-

cine acceptance or rejection among Warao Amerindians in Venezuela.

Methods

Based on records of vaccine acceptance or refusal, in-depth interviews with 20 vaccine-

accepting and 11 vaccine-declining caregivers were performed. Parents’ attitudes were

explored using a qualitative approach.

Results

Although Warao caregivers were generally in favor of vaccination, fear of side effects and

the idea that young and sick children are too vulnerable to be vaccinated negatively affected

vaccine acceptance. The importance assigned to side effects was related to the perception

that these resembled symptoms/diseases of another origin and could thus harm the child.

Religious beliefs or traditional healers did not influence the decision-making process.

Conclusions

Parental vaccine acceptance requires educational programs on the preventive nature of

vaccines in relation to local beliefs about health and disease. Attention needs to be directed

at population-specific concerns, including explanation on the nature of and therapeutic

options for side effects.
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Introduction

Immunization is a proven tool for prevention of some of the most deadly childhood diseases.

However, vaccines are underutilized, especially in developing countries. Around 1.5 million

children die each year from vaccine-preventable infectious diseases [1]. Suboptimal vaccine

coverage rates are often observed in ethnic minorities [2–5]. The dynamics of vaccine uptake

are complicated and depend on both social factors and cultural perceptions. This includes not

only perceptions of vaccinations and diseases, but also perceptions of vulnerability and protec-

tion and the role of medicines in producing and maintaining health [6]. Qualitative and quan-

titative studies addressing concerns about vaccination often fail to provide recommendations

for interventions [7].

Approximately 10 percent of the South American population consists of indigenous people

and low vaccination coverage rates are observed in these populations [8, 9]. Although specific

barriers to vaccination have been identified in indigenous South American populations [10],

there is a paucity of qualitative studies exploring the knowledge, attitudes and practices sur-

rounding these barriers.

The Expanded Program on Immunization (EPI) in Venezuela operates under the Extended

Immunization Program (Programa Ampliado de Inmunizaciones) of the Ministry of Public

Health (Ministerio de Salud Pública). The Venezuelan immunization schedule includes Bacille

Calmette Guérin and hepatitis B vaccine at birth; the diphtheria, tetanus, pertussis, hepatitis B

and polio (OPV) vaccine at 2, 4, 6 and 18 months and 5 years of age; measles, mumps and

rubella vaccine at 12 months and 5 years and oral rotavirus vaccination at 2 and 4 months [1].

The most recent addition to the immunization schedule was the incorporation of the 13-valent

pneumococcal conjugate vaccine (PCV13) in 2014. The Warao people residing in the Orinoco

river Delta along the eastern coast of Venezuela are the second largest Venezuelan indigenous

population. As long as vaccination teams have entered this area, they have experienced resis-

tance against vaccination. Vaccine refusal results in low vaccination coverage rates despite the

availability of mobile vaccination teams. Only around 25% of Warao children are fully immu-

nized with the EPI vaccines and this is only 18% for the non-EPI vaccines. These coverage rates

are two to three times lower compared with other parts of Venezuela [9]. This is of particular

concern since the living conditions of the Warao population, as well as many other South

American indigenous populations, expose them to multiple health risks. The lack of access to

medical care, clean drinking water and food leads to high prevalence rates of infectious dis-

eases. Because most Warao people do not have access to basic health services, there is a shortage

of official morbidity and mortality rates. In 2011, a cross-sectional survey including interviews

on child survival with 668 Warao women from 97 communities was performed. This work

showed that of almost 4,000 reported life births an extraordinary high number of 1,245 children

(32%) had died, most of whom (97%) were under five years of age. Infectious diseases were the

main reported cause of death and together responsible for 85% of the reported deaths [11].

We took a qualitative approach to identify important themes in the decision-making pro-

cess around childhood vaccination in indigenous caregivers in Venezuela. The objective of this

study was to provide recommendations for the understanding and modification of parental

beliefs to influence decisions regarding vaccination, thereby improving uptake.

Methods

Study area

This study was conducted in the Orinoco Delta in Northeastern Venezuela. In this rural watery

area, people live in small geographically isolated communities in wooden houses raised on
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piles along the Orinoco River banks (Fig 1). There is limited electricity supply, communication

facilities or clean drinking water. The Orinoco Delta comprises circa 40,000 km2 and is inhab-

ited by the Warao people, the second largest indigenous population in Venezuela. Almost one-

third of Warao children die during childhood and respiratory tract infections are a major

cause of death [11]. Our study was performed in the largest of the four municipalities compris-

ing the Orinoco Delta, Antonio Diaz (Fig 2). In most Warao villages in Antonio Diaz a small

poorly equipped health post is present. There is only one hospital with radiology and labora-

tory facilities in Antonio Diaz. Vaccination is generally carried out by regional mobile vaccina-

tion teams from the Delta Amacuro department of the Ministry of Health and Social Welfare,

and vaccines are provided free of charge.

Population

In May 2012, PCV13 was first introduced in nine communities in the Orinoco Delta by means

of an efficacy study [12]. During this study, PCV13 acceptance or refusal was recorded. The

target group for this qualitative study consisted of primary caregivers of children aged 6

weeks– 6 months residing in one of nine communities. These mothers were approached six

months later, in November 2012. By then, three consecutive doses of PCV13 had been offered

to their children as a primary series, following Centers for Disease Control and Prevention

(CDC) guidelines [13].

Data collection

The research consisted of interviews carried out in caregivers’ homes and lasting approxi-

mately 30 minutes. Interviews were held in Spanish or with a local translator in the Warao lan-

guage. An interview guide was used for each interview. To compose the interview guide, we

Fig 1. Picture of a typical Warao Amerindian village in the Orinoco Delta in Venezuela.

doi:10.1371/journal.pone.0170227.g001
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performed an electronic search using the TRIP database, Cochrane Library and Pubmed with

the key words ‘vaccination’, ‘immunization’, ‘acceptance’, ‘refusal’, ‘coverage’, ‘decisions’, ‘atti-

tudes’, ‘perceptions’ and ‘knowledge’, ‘indigenous’, in various combinations. Additional stud-

ies were identified by searching the reference lists from existing articles. We also based the

interview guide on our own observations and experiences. The interview guide contained

questions about general knowledge and risk perception of diseases in general and diseases

related to Streptococcus pneumoniae specifically as well as motivations for accepting or declin-

ing vaccines in general and PCV13 specifically. All questions were open-ended. The interviews

were recorded and each interview was typed out ad verbatim.

Data analysis

We followed the six phases of thematic analysis as described by Braun and Clarke [14]. Two of

the authors transcribed and familiarized themselves with the data. Initial codes were then

Fig 2. Simplified representation of Venezuela with the Orinoco Delta highlighted in green (bottom left)

and the Antonio Diaz municipality within the Orinoco Delta (light green) with the nine study

communities.

doi:10.1371/journal.pone.0170227.g002
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assigned to segments of the raw data using the qualitative data analysis software MAXQDA

(VERBI Software, Berlin, Germany). The two researchers then read coded segments together

in order to reach a consensus about the applied codes. The different codes were sorted into

potential overarching themes by both researchers separately. Following this phase, discussions

about the fit and validity of candidate themes and sub-themes were held. Finally, the authors

agreed on final key themes. These themes were repeatedly checked against the transcripts in

order to identify patterns. Interpretation of themes was informed by the literature, objectives

of the study, and additional discussions with two other authors with ample working experience

in the Orinoco Delta.

Ethical considerations

The natures and objectives of the study were explained in Spanish and/or in their native lan-

guage and primary caregivers provided written informed consent. The study was approved by

the ethical committee of the Instituto de Biomedicina and by community leaders (consejos

comunales).

Results

We performed a qualitative survey exploring parental decision-making about childhood vac-

cines. In total, 67 caregivers residing in the nine study communities (Fig 2) were eligible. Of

these, 42 (63%) had accepted vaccination with PCV13 while 25 (37%) had declined one, several

or all vaccines. Approximately half of the caregivers in each group were interviewed, resulting

in 20 and 11 interviews respectively. Of the 11 vaccine-declining mothers, 9 had declined all

vaccines and 2 had accepted the first dose but refused follow-up doses. Of the total of 31

included caregivers, 30 were the mother of the child and one primary caregiver was the child’s

grandmother.

Characteristics of the study population and vaccine decision-making

processes

The majority (55%) of the respondents were housewife. Others produced handicrafts or

worked in the paddy fields for taro (tuber) cultivation. Almost one-third of the mothers did

not have any education and roughly half only attended elementary school. Most had large fam-

ilies; 13 caregivers (42%) had 3 to 5 children and 9 (29%) had more than 5 children. All care-

givers attended Western health care facilities (community posts or hospitals) in case of

illnesses and over two thirds (68%) also visited traditional healers. Characteristics of the study

population are summarized in Table 1. The 20 vaccine-accepting respondents all said they

accepted vaccination because vaccines either prevent diseases (n = 12) or prevent diseases

from deteriorating (n = 7) or cure diseases (n = 1). In addition, some (n = 3) said that discuss-

ing the matter with family or community members helped them to make the decision to vacci-

nate their children. However, overall, fathers or other family members only seemed to play a

minor role in decisions regarding vaccine acceptance. Of the total number of 31 vaccine accep-

tors and refusers, 28 mothers (90%) did not consult others in order to make a decision. Tradi-

tional healers or religion did not seem to play a role in the decision regarding vaccination or

non-vaccination of children. Only two mothers had asked a traditional healer for his opinion

concerning childhood vaccination and none of the caregivers mentioned her religious back-

ground in relation to vaccine practices.

Interestingly, all 11 vaccine-declining mothers also believed that vaccines helped to prevent

(deterioration of) diseases. Despite this general recognition of vaccine health benefits, none of

the 31 participants was aware of the immunological mechanism of vaccines, i.e. to trigger the
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Table 1. Characteristics of study population of Warao Amerindian caregivers in Venezuela.

Characteristic N (%)

Age, median (IQR) 28 (26–34)

Occupation, n (%)

Housewife 17 (55)

Ocumo Farmer 4 (13)

Handcrafts 5 (16)

School Worker 2 (7)

Teacher 1 (3)

Government Worker 1 (3)

Home worker 1 (3)

Education, n (%)

None 10 (32)

Attended Primary School 14 (45)

Attended High School 7 (23)

Marital status, n (%)

Married 16 (52)

Unmarried 7 (23)

Widowed 1 (3)

Cohabited 7 (22)

Number of children per mother, n (%)

1 or 2 9 (29)

3 to 5 13 (42)

5 or more 9 (29)

Sex of child aged 6 weeks—6 months, n (%)

Male 14 (45)

Female 17 (55)

Religion, n (%)

None 9 (29)

Christian 22 (71)

Health facilities visited in case of illness

Western medicine 31 (100%)

Traditional healer 21 (68%)

Literate, n (%)

Yes 17 (55)

No 14 (45)

Vaccine acceptance, n (%)

Accepted all vaccines 20 (65)

Refused 1 or more vaccines 11 (35)

Community, n (%)

Araguabisi 5 (16)

Araguaimujo 7 (23)

Arature 3 (10)

Bonoina 3 (10)

Guayaboroina 2 (6)

Ibaruma 2 (6)

Jobure de Curiapo 5 (16)

Merejina 1 (3)

Winikina 3 (10)

doi:10.1371/journal.pone.0170227.t001
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immune system to develop a response against a killed or inactivated pathogen. The most

widely recognized vaccines were measles (mentioned by 52%), varicella (26%), pertussis

(16%), tetanus (13%) and yellow fever (13%). Only two mothers mentioned a pneumonia vac-

cine, while PCV13 had been offered to all mothers only six months before. Over one third of

the respondents (35%) mentioned that vaccines were also administered against a variety of

non-specific conditions, including vomiting, fever, diarrhea, headache and arthritis. Caregiv-

ers generally accepted ‘all’ or ‘no’ vaccines and none of the respondents reported refusal of spe-

cific vaccines.

Reasons to refuse vaccination were discussed with vaccine-declining mothers. Also, vac-

cine-accepting mothers were asked about situations in which they would not vaccinate their

children. Table 2 sums up the motives for (potential) vaccine refusal in the study population.

Three main themes became evident: 1) vaccine refusal due to fear of side effects, 2) vaccine

refusal due to perceived limited vaccine tolerance of young and sick children and 3) the empir-

ical concept that side effects of vaccines are diseases.

Fear of adverse events leading to refusal of vaccines

All 11 vaccine-declining mothers mentioned concerns about unwanted effects as the main rea-

son for refusing vaccination. In addition, 17 of the vaccine-accepting caregivers also men-

tioned a wide variety of symptoms and diseases caused by vaccination, but they stated that the

beneficial effects of vaccination outweighed these side effects. The potential unwanted effects

and the frequency with which they were reported are listed in Table 3. Notably, not only

known side effects such as fever were mentioned. Diarrhea was also a side effect many (n = 7)

mothers worried about. Four mothers even said that children could die because of vaccination.

Vaccination teams have come here on several occasions but I never choose to vaccinate my
children. We fear vaccines, children get fevers, diarrhea and they can die too due to vaccina-
tion. And now all my children are healthy! [. . .] They (the vaccination teams) say that the
fever goes away, but it doesn’t always go away and if fevers get really high some children die.
My children are growing up being well, we also grew up without vaccinations.

(Mother of 7 children, 38 years old)

Table 2. (Potential) vaccine refusal reasons mentioned by all and vaccine-declining Warao Amerin-

dian caregivers in Venezuela.

All caregivers (n = 31) Number (% of total interviews)

If an illness is present at the moment of vaccination 17 (55)

Fever 15 (48)

Diarrhea 7 (23)

Runny nose 4 (13)

Vomiting 2 (6)

Appearance of teeth 1 (3)

Headache 1 (3)

Abdominal pain 1 (3)

Undefined 4 (13)

Concerns about side effects 28 (90)

Vaccine-declining caregivers (n = 11) Number (% of 11 interviews)

Side effects do not outweigh benefits 11 (100)

Child is too young to vaccinate 4 (36)

Same vaccine should not be given twice 1 (9)

doi:10.1371/journal.pone.0170227.t002
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Side effects were commonly ascribed to all vaccines, although one mother mentioned spe-

cifically that the pentavalent vaccine causes fever. Four vaccine-declining mothers said they

would consider having their children vaccinated if antipyretics would be offered upon vaccine

administration. Their fear that vaccine side effects would develop in the absence of access to

medical care made them refuse vaccination altogether. Warao families generally live far from

hospital facilities and boat trips of up to seven hours have to be made to reach the nearest med-

ical post. In addition, these medical posts are often under-equipped and short of medicine.

If children are vaccinated, they immediately get a fever, so they have to give us medication for
these diseases. Because of the fever, the child gets hot from the inside, in its belly, and therefore
also starts to vomit and gets diarrhea [. . .] The people that vaccinate children do not provide
us with medicine for the diseases caused by these vaccines and if I go to a medical post they
can’t help me either, that’s when I get mad.

(Mother of 10 children, 43 years old)

Three of the vaccine-declining mothers said they would consider vaccinating their children

if given a more thorough explanation about the vaccine at the moment of administration.

These mothers felt that vaccines were often given without a conversation with the primary

caregiver which made them unwilling to participate.

Perceived limited vaccine tolerance of young and sick children

More than half of the mothers (55%) said they would not vaccinate their children when they

are ill at the moment the vaccine is offered. The definition of ‘illness’ that would lead to refusal

of vaccines included fever, diarrhea, flu, vomiting, the appearance of teeth, headache and

abdominal pain (Table 2). The general opinion was that the child should be strong, and thus

not suffer from any of the symptoms mentioned, in order to be able to handle a vaccination.

In addition, a common perception (mentioned by 19% and 36% of all and vaccine-declin-

ing respondents respectively) was that young children were too vulnerable or weak to be vacci-

nated. Older children were regarded to be stronger and less prone to side effects. Two mothers

explicitly mentioned that they did tolerate oral vaccines for young children.

To my youngest child, they only gave him the drops in his mouth, since he is too young, he can-
not be injected. Because if it hurts him and he gets sick, we cannot get him to a hospital. We do

Table 3. Effects of vaccination as mentioned by 28/31 Warao Amerindian caregivers in Venezuela.

Effect Number of caregivers mentioning effect (% of total interviews)

Fever 26 (84)

Swollen skin 8 (26)

Diarrhea 7 (23)

Illness 6 (19)

Death 4 (13)

Vomiting 4 (13)

Dermatitis 4 (13)

Pain 2 (6)

Impaired walking ability 2 (6)

Harm in general 1 (3)

Abscess 1 (3)

Tumor 1 (3)

doi:10.1371/journal.pone.0170227.t003
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not have a motorboat to get him to a hospital.
(Mother of 5 children, 31 years old).

In Warao communities, the age of children is often unknown and birthdays are not cele-

brated. Caregivers that refused vaccines for young children could not indicate at what age they

would have their children vaccinated, some said the child would have to grow ‘a bit bigger’,

some said that it would take ‘several months’ and some pointed to an older sibling as having

the appropriate age to be vaccinated. In addition to the perception that young children were

too vulnerable to be vaccinated, notably, 9 mothers (29%) mentioned that young children are

the ones that are most susceptible to (severe) diseases.

Symptom-based disease interpretation

The distinction between ‘symptoms’ and ‘diseases’ was not made by any of the primary care-

givers. When parents were asked about diseases in general, the ‘diseases’ that were mentioned

first in more than half of the mothers (n = 18, 58%) were either diarrhea (39%) or fever (19%).

Some mothers described clusters of symptoms that could occur together (e.g. diarrhea, vomit-

ing and fever), but these were generally regarded to be three separate diseases that could either

attack in varying combinations or individually. Fever and diarrhea were also among the most

commonly described effects of vaccination (mentioned by respectively 84% and 23% of the 31

caregivers, Table 3) and also then described as ‘diseases caused by vaccination’. The term

‘(side) effects’ of vaccination was not used by any of the Warao mothers and all vaccine-declin-

ing mothers regarded the fever caused by vaccination to be a disease in itself warranting ade-

quate treatment, but even then could harm their children.

When they vaccinate our children, they develop a fever, that’s why we do not want to vaccinate
them. After the vaccination teams leave, the vast majority of our children is ill, so we prefer not
vaccinating them. We really fear the vaccines because of the fever [. . .] I have not been vacci-
nated and I live in peace: working, eating, . . ..I do not suffer from diarrhea or fevers.

(Mother of 4 children, 27 years old)

Discussion

This study demonstrates which ideas about vaccination and diseases influence the acceptance

or refusal of vaccines in Amerindian mothers of young children in the Orinoco Delta in Vene-

zuela. All participants, both vaccine-accepting and vaccine-declining, claimed to see the bene-

fits of vaccination on the grounds that it “prevents diseases” or “prevents the deterioration of

diseases”. However, three main themes were identified that negatively influenced vaccine

acceptance. Our findings provide starting points for the improvement of vaccine education

strategies.

Concerns about adverse events are also among the main barriers to vaccination in other

South American countries [10] as well as in low- and middle-income countries in other parts

of the world [7]. In fact, even in Western populations concerns about vaccine safety and seri-

ous side effects are among the main reasons for delay or refusal of childhood vaccines [15].

The perception that unwanted symptoms due to vaccination are diseases warranting adequate

treatment has, to our knowledge, not been previously described in indigenous South American

populations. Dugas et al. also described a major role of the empirical concept of childhood dis-

ease in low vaccination coverage rates among ethnic groups in Burkina Faso, Africa [16]. In

concordance with their study, symptoms/diseases that were most often mentioned by Warao

Vaccine Acceptance and Refusal Reasons in Amerindian Caregivers
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mothers resembled the frequently named side effects of vaccination, with most importance

assigned to fever and diarrhea. The similarity between these symptoms/diseases and vaccine

adverse effects is their high prevalence of occurrence in these rural villages and the ease with

which they can be recognized. In the absence of biomedical screening tests, it is not surprising

that it is understood by the Warao people that the fever or diarrhea are the diseases, rather

than symptoms of an underlying disease. In addition, the finding that one third of the respon-

dents mentioned that vaccines were given in order to prevent non-specific symptoms, includ-

ing fever and diarrhea, may further limit vaccine acceptance. Since most vaccines target a

single disease, their perceived effectiveness may be disappointing when a fully vaccinated child

develops diarrhea or fever, especially if this is the result of the side effects of vaccination.

The unclear hierarchical distinction between disease symptoms and processes (e.g., diar-

rhea versus parasitic disease) within the biomedical system has also been described in other

South American indigenous groups [17, 18]. Also, the concept of ‘symptom-oriented’ diseases

in Warao people has been identified in anthropological studies [19, 20]. The basis for this per-

ception probably lies in the idea that symptoms are caused by weakness of one or more of the

four souls the Warao people believe are present in each human being. Specific combinations of

‘soul weaknesses’ are thought to cause specific symptoms with a maximum of three symptoms

occurring together [20]. The finding that this symptom-based disease interpretation among

Warao people affects concerns about side effects and vaccine acceptance is new and warrants

further exploration. It may be necessary to specifically address the topic of weaknesses related

to vaccine side effects through vaccine education programs.

Thoughts around weakness and vulnerability to vaccine side effects and disease may also

underlie the common idea that young and sick children are not strong enough to handle vacci-

nation. In rural Bangladesh, mother’s perception of small infant size at birth was negatively

associated with timely vaccination [21]. Other studies also report lower vaccine coverage in

young children in relation to parental beliefs including young children being too little, imma-

ture and fragile to handle immunizations [22, 23]. This phenomenon could explain why only

63% of the caregivers of young children�6 months had accepted vaccination while PCV13 in

this context was overall accepted by 84% of Warao mothers of children <5 years in the study

area [24]. The fear that young children would suffer too much from vaccination was accompa-

nied by the perceived vulnerability of these children to (severe) diseases. Mortality rates in

Warao children are indeed extremely high in the first year of live, when 54% of childhood

deaths occur [11]. The observation that young children are most likely to die when they get ill

seems to fuel the concern that vaccine adverse events may more severely harm these vulnerable

children. This fear is related to thoughts around the origin of diseases but also to a lack of

information concerning the actual effect of vaccines on the body or the potential side effects.

The conflict between biomedicine and local understandings has been identified as a barrier to

vaccination in ethnic people in Africa as well [25].

Half of the vaccine-declining mothers would be willing to have their children vaccinated if

more information and antipyretics would be offered. Whereas in other societies parents often

have access to a bulk of available information, e.g. through the Internet [26], Warao generally

lack Internet, television, radio or newspapers. For information regarding vaccination, they rely

on community members and the vaccination teams themselves. Vaccination teams are not

community members; they enter the Orinoco Delta by boat and generally stay for only a cou-

ple of days. Cold boxes filled with big ice blocks are used to keep vaccines cold during trans-

portation. The outside temperature of>25˚C limits the lifetime of ice blocks. Boat trips of

around 6–10 hours (depending on the material of which the boat is made, the horsepower of

the engines, and on how heavily the boat is loaded) are made to reach the villages in Antonio

Diaz from the mainland. In these boats, 200-liter barrels of gasoline are shipped from the
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mainland to the River Delta in order to reach as many communities as possible during one

trip. There is thus limited space onboard for cold boxes carrying extra ice. These logistical chal-

lenges lead to a strategy aimed at reaching as many communities as possible in as little time as

possible. It is, however, unsatisfactory that one third of Warao mothers of young children refu-

ses vaccination when communities are reached despite these logistical problems. We recom-

mend that vaccine education programs are separated from vaccination campaigns so that time

and effort can be put into addressing the concerns of caregivers. In particular, vaccine educa-

tion programs that precede an upcoming vaccination campaign may be effective. A recently

published systematic review shows that multicomponent and dialogue-based interventions to

improve vaccine uptake perform best [27]. There is, however, limited evidence for the effec-

tiveness of interventions focused on raising knowledge and awareness. It thus seems advisable

to discuss proposed intervention strategies with community members before implementation.

In addition, quantification of the impact of educational interventions is necessary to determine

their effectiveness. In addition to educational interventions, the standard distribution of anti-

pyretics together with vaccine administration and explanation about its use may increase vac-

cine compliance.

Other studies, including from South American indigenous populations, have documented

that practice of traditional medicine, religious beliefs or a lack of faith in Western medicine

may negatively affect decisions around health care and vaccination acceptance [16, 28–31].

Although the majority of Warao caregivers visited traditional healers (68%) and were Chris-

tians (71%), a major role of these factors in vaccine decision-making was not identified. Over

the past 20 years, acculturation has led to increased acceptance of Western medicine, as can be

seen from the finding that all mothers claimed to visit Western health care facilities. Educa-

tional programs can use this acknowledgment of the value of Western medicine in general to

reassure Warao people that vaccines have proven both successful and safe.

A strength of our study is the prospective recording of vaccine acceptance or refusal. Self-

reported vaccine uptake limits the reliability of many studies addressing factors underlying

parental vaccination decisions [32]. A limitation of this method was that we had to re-locate

specific caregivers with recorded information on vaccine refusal or acceptance rather than

interview those women present when we performed the current study. This, together with

logistical constraints, was the main reason that only half of the eligible caregivers were inter-

viewed. Warao people are semi-nomadic and often migrate temporarily from their communi-

ties for agricultural purposes. In addition, because only two women were included that refused

several but not all vaccine doses, we were not able to distinguish possible differences between

reasons for total or partial / temporal refusal.

We did not interview fathers or other family members and can thus not reflect on fathers’

attitudes and beliefs concerning vaccination. However, primary caregivers in Warao families

are usually mothers, as illustrated by the observation that 28/31 mothers stated they made deci-

sions regarding vaccination themselves, regardless of the input of family members.

Conclusion and Recommendations

This study provides a perspective into the low rate of vaccine acceptance among Warao Amer-

indian caregivers of young children in Venezuela. Three important findings emerged. First,

fear of side effects was the most important immunization barrier. Second, these side effects

were regarded as diseases for which they felt treatment should be offered. Finally, according to

caregivers, children needed a certain level of strength to be able to handle vaccination leading

to limited vaccine acceptance in young children.
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Since all mothers did believe vaccines could reduce disease incidence, it is important to set

up vaccine education programs focused on the explanation of the origin of side effects, the vul-

nerability of children to these effects in relation to age and their self-limiting nature.
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Central de Venezuela and Thor Küchler. We also thank J. Heldens and A.J.A. Felling from the

Radboud University Nijmegen for helpful discussions.

Author Contributions

Conceptualization: JB PWMH JHW LMV.

Data curation: JB LMV.

Formal analysis: JB BDN AU JHW LMV.

Funding acquisition: LMV BDN PWMH JHW.

Investigation: JB AU LMV.

Methodology: JB BDN PWMH JHW LMV.

Project administration: JB BDN JHW LMV.

Resources: JB BDN AU PWMH JHW LMV.

Supervision: JB BDN JHW PWMH LMV.

Validation: JB BDN JHW LMV.

Visualization: JB.

Writing – original draft: JB LMV.

Writing – review & editing: JB BDN AU PWMH JHW LMV.

References

1. World Health Organization (WHO). Immunization surveillance, assessment and monitoring. Immuniza-

tion profile—Venezuela (Bolivarian Republic of). http://apps.who.int/immunization_monitoring/

globalsummary/countries?countrycriteria%5Bcountry%5D%5B%5D=VEN. Accessed 25 March 2016.

2. Hull BP, McIntyre PB. What do we know about 7vPCV coverage in Aboriginal and Torres Strait Islander

children? Commun Dis Intell Q Rep. 2004; 28(2):238–43. PMID: 15460962

3. Frew PM, Hixson B, del Rio C, Esteves-Jaramillo A, Omer SB. Acceptance of pandemic 2009 influenza

A (H1N1) vaccine in a minority population: determinants and potential points of intervention. Pediatrics.

2011; 127 Suppl 1:S113–9.

Vaccine Acceptance and Refusal Reasons in Amerindian Caregivers

PLOS ONE | DOI:10.1371/journal.pone.0170227 January 20, 2017 12 / 14

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0170227.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0170227.s002
http://apps.who.int/immunization_monitoring/globalsummary/countries?countrycriteria%5Bcountry%5D%5B%5D=VEN
http://apps.who.int/immunization_monitoring/globalsummary/countries?countrycriteria%5Bcountry%5D%5B%5D=VEN
http://www.ncbi.nlm.nih.gov/pubmed/15460962


4. Zhang S, Pan J, Wang Z. A cross-sectional survey to evaluate knowledge, attitude and practice (KAP)

regarding measles vaccination among ethnic minorities. Ethn Dis. 2015; 25(1):98–103. PMID:

25812259

5. Henderson L, Millett C, Thorogood N. Perceptions of childhood immunization in a minority community:

qualitative study. J R Soc Med. 2008; 101(5):244–51. doi: 10.1258/jrsm.2008.070363 PMID: 18463280

6. Nichter M. Vaccinations in the Third World: a consideration of community demand. Soc Sci Med. 1995;

41(5):617–32. PMID: 7502096

7. Cobos Munoz D, Monzon Llamas L, Bosch-Capblanch X. Exposing concerns about vaccination in low-

and middle-income countries: a systematic review. Int J Public Health. 2015; 60(7):767–80. doi: 10.

1007/s00038-015-0715-6 PMID: 26298444

8. Acosta-Ramirez N, Rodriguez-Garcia J. Inequity in infant vaccination coverage in Colombia 2000 and

2003. Rev Salud Publica (Bogota). 2006; 8 Suppl 1:102–15.

9. Verhagen LM, Warris A, Hermans PW, del Nogal B, de Groot R, de Waard JH. High Prevalence of

Acute Respiratory Tract Infections Among Warao Amerindian Children in Venezuela in Relation to Low

Immunization Coverage and Chronic Malnutrition. PediatrInfectDisJ. 2011.

10. Garcia LD, Velandia-Gonzalez M, Trumbo SP, Pedreira MC, Bravo-Alcantara P, Danovaro-Holliday

MC. Understanding the main barriers to immunization in Colombia to better tailor communication strate-

gies. BMC Public Health. 2014; 14:669. doi: 10.1186/1471-2458-14-669 PMID: 24981729

11. Villalba JA, Liu Y, Alvarez MK, Calderon L, Canache M, Cardenas G, et al. Low child survival index in a

multi-dimensionally poor Amerindian population in Venezuela. PloS one. 2013; 8(12):e85638. Epub

2014/01/07. doi: 10.1371/journal.pone.0085638 PMID: 24392022

12. Verhagen LM, Hermsen M, Rivera-Olivero I, Sisco MC, Pinelli E, Hermans PW, et al. Stunting corre-

lates with high salivary and serum antibody levels after 13-valent pneumococcal conjugate vaccination

of Venezuelan Amerindian Children. Vaccine. 2016; 34(20):2312–20. doi: 10.1016/j.vaccine.2016.03.

066 PMID: 27036512

13. Advisory Committee on Immunization Practices (ACIP). Licensure of a 13-valent pneumococcal conju-

gate vaccine (PCV13) and recommendations for use among children. MMWR 2010; 59: 258–61.

14. Gracey M, King M. Indigenous health part 1: determinants and disease patterns. Lancet 2009; 374;65–

75. doi: 10.1016/S0140-6736(09)60914-4 PMID: 19577695

15. Williams SE. What are the factors that contribute to parental vaccine-hesitancy and what can we do

about it? Hum Vaccin Immunother. 2014; 10(9):2584–96. doi: 10.4161/hv.28596 PMID: 25483505

16. Dugas M, Dube E, Kouyate B, Sanou A, Bibeau G. Portrait of a lengthy vaccination trajectory in Burkina

Faso: from cultural acceptance of vaccines to actual immunization. BMC Int Health Hum Rights. 2009;

9 Suppl 1:S9.

17. Herndon CN, Uiterloo M, Uremaru A, Plotkin MJ, Emanuels-Smith G, Jitan J. Disease concepts and

treatment by tribal healers of an Amazonian forest culture. J Ethnobiol Ethnomed. 2009; 5:27. doi: 10.

1186/1746-4269-5-27 PMID: 19821968

18. Izquierdo C. and Shepard G. H. Jr. 2004. Matsigenka. In Encyclopedia of Medical Anthropology: Health

and Illness in the World’s Cultures, Vol. 2: Cultures. Ember C. R. and Ember M., editors. (eds.), pp.

823–837. Kluwer Academic/Plenum Publishers. New York.

19. Wilbert W. Environment, society, and disease: The response of phytotherapy to disease among the

Warao Indians of the Orinoco Delta. In: Balick MJ, Elisabetsky E, Laird SA, editor. Medicinal Resources

of the Tropical Forest: Biodiversity and its Importance to Human Health. New York: Columbia;

1996. pp. 366–385.
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