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Abstract

In low-and middle-income countries, many infants and children remain unregistered in both

civil registration and healthcare records, limiting their access to essential rights-based ser-

vices, including healthcare. A novel biometric registration prototype, applying a non-touch

platform using smart phones and tablets to capture physical characteristics of infants and

children for electronic registration, was tested in rural Mozambique. This study assessed

acceptability and perceived barriers and facilitators to the usability of this biometric registra-

tion prototype in Manhiça district, southern Mozambique. The study followed a qualitative

design consisting of 5 semi-structured interviews with healthcare providers, 7 focus group

discussions with caregivers of infants aged between 0 and 5 years old, and 2 focus group

discussions with data collectors involved in the implementation of the biometric registration

pilot project. Data were thematically analysed. The results of this study show that there is

wide acceptability of the biometric registration prototype among healthcare providers and

caregivers. Participants were aware of the benefits of the biometric registration prototype.

The perceived benefits included that the biometric registration prototype would solve the

inefficiency of paper-based registration, and the perception of biometric registration as

“healthcare norm”. Perceived potential barriers to the implementation of the biometric regis-

tration prototype included: myths and taboos, lack of information, lack of time, lack of

father’s consent, and potential workload among healthcare providers. In conclusion, the

biometric prototype was widely accepted due to its perceived usefulness. However, there is
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a need to address the perceived barriers, and involvement of children’s fathers and/or other

relevant family members in the process of biometric registration.

Introduction

In low-and middle-income countries, a considerable number of people remain unregistered in

both formal civil registration and healthcare systems [1,2]. It is estimated that globally over

one billion people are unregistered, with about half of these being children [1] and the majority

living across Asia and Sub-Saharan Africa [3]. The Sub-Saharan African region accounts for

over 250 million people without an official registration [1], and it is estimated that on the con-

tinent, only 1 out of 4 newborns is registered at birth [4].

Mozambique, a country in southern Africa, has approximately 12 million people without

legal identity [1]; and less than half (48%) of children aged 0–5 years old are registered [5].

These statistics highlight that most infants and children remain unregistered, which may put

infants and children at risk of misidentification [6]; lack of access to a birth certificate and offi-

cial registration [7]; abandonments after discharge [8]; and subsequent challenges for accessing

and benefiting from healthcare services, education, official identity and citizen’s rights [9].

Several factors influence birth registration in sub-Saharan Africa. These include lack of

awareness among parents and guardians about the importance of birth registration and certifi-

cates for their children future [10]; policies related to registration that do not often reflect cul-

tural practices or religious beliefs; policies that impose fees or are punitive against delayed

registration barriers to accessing registration centres, such as lack of transport or long dis-

tances; inefficiency of the current registration system used [11]; and lack of biometric system

to register infants and children [12].

Moreover, in most sub-Saharan African countries like Mozambique, the most common

registration system relay on paper-based methods [12]. Such methods have a number of disad-

vantages, including being time consuming, difficult to back-up, damageable or subject to loss

during floods, fire, high humidity or emergencies, and not being user friendly in terms of

returning the data to the central authority [11]. In Mozambique, when a child is born, health-

care providers issue a birth notification which is then used by the Civil Register Office (Conser-
vatória do Registo Civil) to register the birth and issue a birth certificate. The registration is

mandatory, and is free of charge when carried out within 120 days of birth [12].

Biometrics are measurable and distinctive anatomical physical characteristics or personal

traits that are unique to an individual, which can be used for individual identification [13].

Physical characteristics of the person include face, fingerprint, iris, retina, hand [13,14], height,

ear, body and hand shape [14]. Biometric data can also include behavioural features, such as

signature, gait characteristics [13], body posture, speech, handwriting, heartbeat, eye blinking

pattern [14].

A significant number of sub-Saharan African countries have started upgrading to biometric

identity system for adults [15,16], especially for certain documents such as driver’s licence,

passports, or national identification [11,15]. However, in most countries, the biometric system

does not yet include children [4]. Like other countries in the region, the use of biometric in

Mozambique only applies to adults [11].

The use of a biometric identification system among infants and children is associated with a

number of advantages. These include birth registration, access to unique identity for children

[7], accurate identification and immunisation tracking of infants and children, access to uni-

versal health care, social protection, national ID and education [17]. Biometric identification
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cannot be shared or misplaced [18]; it prevents duplication of registration and fraud [3]. More-

over, digital patient identification systems may improve health service delivery [19], or ade-

quate and prompt follow-up of infants diagnosed or exposed to HIV infection [20], suffering

from malnutrition [21], and other conditions requiring longitudinal tracking. It can also

enhance patient privacy by preventing people from having to disclose their names and other

identifiers in busy healthcare facilities [7,22].

At the same time, biometric systems have also been associated with risks such as coercion

in the process of registration, exclusion when the system failures to identify, misuse of data

when the database is stolen, or abusive use of the data [22], putting infants and children at risk

[3].

In 2019, the Manhiça Health Research Centre (CISM) implemented a biometric registra-

tion pilot project in Manhiça district, a rural area in Southern Mozambique. The project tested

a novel biometric registration prototype in its early stages of development in order to access

the performance of the prototype and improve its robustness. This biometric registration pro-

totype consists of a non-touch, mobile-based platform that uses smartphones and tablets. The

implementation of the biometric registration project consisted of enrolment of caregivers who

had children under 5 years old at health facility and community level. All the enrolled partici-

pants were informed about the potential importance of the biometric registration pilot project,

its procedures and how the images would be stored before the starting of the project. A total of

8 field workers were recruited, trained and participated in the implementation of the project as

data collectors. These data collectors used smartphones and tablets to capture physical charac-

teristics such as the morphology of ears, feet and open palms of a total of 1920 newborns and

children. No facial images of the newborns and children were captured. During the activities

in the field, the images captured were immediately stored locally in the mobile and smart-

phones devices, and in the end of the daily activity, the devices were connected to the internet

to upload the images to the CISM’s server on a daily basis for on-site storage. Only the main

researchers accessed the images.

This research therefore assessed acceptability, usability and perceived facilitators and barri-

ers of the biometric registration prototype among healthcare providers, data collectors and

caregivers whose infants and children were involved in the pilot biometric registration proto-

type in Manhiça district. The research also assessed acceptability and perceived barriers about

biometric registration among caregivers whose infants were never enrolled in the pilot biomet-

ric registration prototype. This study was relevant because the successful implementation of

the biometric registration may depend on the social and cultural values of the participant’s

population [23]. The biometric registration prototype implemented in Manhiça district repre-

sents a new method of registration, and therefore, it may challenge or influence the change in

people’s norms and practices–particularly if conflicting with local values and traditions.

The acceptability of a new experience like biometric registration prototype in the commu-

nity, is mostly linked to the knowledge and experiences that the participant population has

about the benefits of the system in their life or that of their infants and children. This assump-

tion derives from Alfred Schutz’s theory [24] of the life-world: Schutz’s theory is related to peo-

ple perceptions of ideas of the world presented to them, and it may enable us to understand

how communities experience and perceive the biometric registration used to register infants

and children. It also offers analytical tools to identify perceived facilitators and barriers regard-

ing the implementation of biometric registration prototype in a specific social and cultural

context.

Understanding how participant populations perceive and accept the biometric registration

is essential because it could help in both the product design and the decision-making about

whether the method should be further adopted and expanded across the country.
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Methods

Study design and study sites

This qualitative study is part of a broader cross-sectional observational research in the study

biometric data collection in Mozambique infants and children: evaluation of an infant and child
biometric prototype to accurately assess unique identity in southern Mozambique. The qualita-

tive research was conducted in the districts of Manhiça and Bilene-Macia, located in the south-

ern region of Mozambique. Manhiça district, 80 km north of the capital Maputo, is located in

the northwest of Maputo province, and spans to 2,373 square kilometres. It borders Magude

district in the north, Gaza province in the northeast, Marracuene district in the south and

Moamba district in the west [25]. Approximately 208,466 inhabitants lived in this district in

2017 [26]. There are 12 health centres and two hospitals, including the district hospital [26].

The Manhiça Health Research Centre (Centro de Investigação em saúde da Manhiça)
(CISM), located in Manhiça district, has been running a demographic surveillance system in

an area defined as Manhiça health and demographic surveillance site (Manhiça HDSS) since

the year 1996 [27]. This research centre carries out among other activities, research on malaria,

tuberculosis, diarrhoea, HIV and reproductive and maternal and child health [28], to improve

population health through testing disease control interventions [27]. Some outcomes of the

research findings produced by CISM have directly impacted the health of Manhiça’s popula-

tion both at local and national level [27,29].

The majority of Manhiça’s population is rural, mostly engaged in small businesses or sub-

sistence farming, or are labour in sugar cane plantations and sugar refining companies, and

other small agriculture companies. The residents speak mainly Xichangana and Xitsonga.

Some inhabitants also speak Portuguese, the official language nationwide. The predominant

religion is Christian (dominated Zionists and Protestants) [25].

Bilene-Macia district has 2,157 square kilometres, and is located in Gaza province, south-

western Mozambique. It borders with Chokwé district in the north, Xai-Xai district in the east,

Magude district of Maputo province in the west and Indian Ocean in the south [25,30]. About

150,554 inhabitants lived in Bilene-Macia district in 2017 [26]. The district has 9 health centres

[31]. The population of this district is mainly rural, and practice subsistence farming, small

businesses, fishing, and some work in small agriculture companies and tourism industry

[25,32]. The local inhabitants speak Xichangana, and some of them also speak Portuguese. The

predominant religion is Christian related Zionism [25].

The two districts have similar characteristics. Both are rural and patriarchal communities. This

means that an individual family’s membership derives from and is recorded through the father’s

lineage. Inheritance of property, names, rights or titles passes through male kinship [33]. Concern-

ing their social position in the household, men occupy the dominant position. The man is the head

of the family and guardian of the children–while women occupy a subordinate position [34,35].

In Manhiça district, the qualitative study was conducted in both communities and health

facilities, where the biometric registration prototype pilot project was implemented. These

communities included Manhiça village, Maragra, Taninga, Palmeira, 3 de Fevereiro and Xina-

vane. The study was also conducted in Bilene-Macia district, particularly in Bilene-Macia vil-

lage. However, Bilene-Macia district did not implement biometric registration pilot project.

This district was included in the qualitative study for comparative analyse.

Study participants, recruitment and data collection

The study participants were healthcare providers working in the health facilities where the bio-

metric prototype was tested, caregivers whose infants and children participated in the pilot
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biometric prototype system, caregivers whose infants did not participate in the pilot biometric

prototype, and all study data collectors.

Recruitment and interviews took place between October 2019 and January 2020. The study

applied purposive sampling to select both healthcare providers and caregivers; and it utilized

semi-structured interviews and focus group discussions (FGDs) to collect data, as shown in

Table 1.

All data collection tools were semi-structured, with mostly open-ended questions, orga-

nized in a logic sequence (from general to specific) allowing some, although limited, partici-

pant-driven expansion of the ideas being discussed.

Semi-structured interviews were applied to assess acceptability, usability and barriers of the

biometric registration among the healthcare providers. A purposive method was used to select

the healthcare providers, and the interviews took place in the respective healthcare facilities at

selected times when they were available and had a lighter workload, and lasted between 16 and

40 minutes.

Focus group discussions were used to collect data with caregivers and data collectors to bet-

ter assess the acceptability, usability and perceived barriers of the pilot biometric prototype

from their perspective. In this study, caretakers were considered mothers or other adult female

guardians aged 18 years and more, with infants or children aged between 0 and 5 years old.

FGDs with caregivers comprised only women, and the size of each FGD varied between 6 and

10 members. A purposive method was used to access the members of FGDs among caregivers

who participated in the pilot biometric prototype, while a convenience method was applied to

recruit the members of the FGDs among caregivers who had not participated in the pilot bio-

metric prototype.

FGDs with the same data collectors were conducted in two different periods. The first FGD

with 8 participants was conducted during the biometric prototype study, and it assessed the

feasibility of the platform used to register infants and children; while the second in the end

evaluated the overall process of the biometric prototype registration system. FGDs with data

collectors were 4 women and 4 men. FGDs during the study lasted between 80 and 120 min-

utes. The inclusion criteria for the participants were as it is presented in Table 2.

Interview guide

Semi-structured interviews and FGD guides were developed to collect data with the study par-

ticipants. The semi-structured guide for healthcare providers consisted of exploring the risks

of the paper-based registration system used to register infants; feasibility, acceptability and

usability of the biometric registration, as well as the perceived barriers for the implementation

of the biometric system in the health facility. The FGD among caregivers explored the accept-

ability and the perceived facilitators and barriers about the biometric registration; while the

FGD guide among data collectors focused on the evaluation of the biometric device, feasibility,

Table 1. Data collection tools and sample size.

Data collection tools Participants Study sites and sampling

Manhiça Bilene-Macia

Semi-structured interviews Healthcare providers 5 0

Focus group discussions

(FGDs)

Caregivers with infants or children between 0 and 5 years old who participated in the pilot biometric

prototype

6 FGDs

(n = 42)

0

Caregivers with infants or children between 0 and 5 years old who did not participate in the pilot

biometric prototype

0 1 FGD

(n = 10)

Data collectors 2 FGDs (n = 8) 0

https://doi.org/10.1371/journal.pone.0260631.t001

PLOS ONE Acceptability of biometric registration for infants and children in Mozambique

PLOS ONE | https://doi.org/10.1371/journal.pone.0260631 December 17, 2021 5 / 23

https://doi.org/10.1371/journal.pone.0260631.t001
https://doi.org/10.1371/journal.pone.0260631


their experiences with caregivers during biometric registration and the perceived barriers

regarding biometric registration. The guide of semi-structured interviews a FGDs were

designed according to the research objectives focusing the main relevant elements of the

piloted biometric prototype. Each guide focused on specific topics, but remained opened to

the emergence of new related themes relevant to the study object.

Procedures

The study obtained ethical clearance from CISM’s Internal Scientific Committee, protocol

number Ref: CC/034/SEPT/2008 and the Internal Ethical Review Board, protocol number Ref:

CIBS-CISM/058/2008. Verbal information about the objective of the study was provided.

Written, informed consent was obtained from all participants. Interviews and FGDs were con-

ducted on the language the participants found most comfortable. All healthcare providers

were interviewed in Portuguese while all FGDs with caregivers were conducted in local lan-

guages. All interviews were audio recorded following the consent of the participants. Three

Social Scientists researcher of CISM collected data: two female and one male researchers. The

researchers were under a supervision of a female research coordinator. All researchers con-

ducted semi-structured interviews and FGDs. Each FGD was conducted by two researchers:

one played a role of moderator and another recorded and took notes of the non-verbal behav-

iours and dynamic of the discussion. All researchers, including the research coordinator lis-

tened and evaluated each semi-structured interview and FGD before the performance of other

interviews and FGDs. This process enabled to ensure the quality of issues discussed, identify

and address possible gaps during data collection.

Data analysis

All audio recorded data were independently transcribed. A total of four researchers: three

researchers who collected the data and the research coordinator controlled the quality and

accuracy of the transcriptions, comparing the audio recording with the written transcriptions

and correcting them when was necessary. All approved transcriptions were shared with all

members of the research team, who then read and preliminarily codded the interviews. The

research team discussed and decided on the preliminary cods and categories emerging from

the data, and NVivo software, a qualitative package for qualitative data analysis, was employed

to summarize the data. A content thematic analysis approach [36] was used to define the

themes emerging from the data. The identified themes and subthemes were discussed, refined

and revised by all members of the research team. The subthemes enabled to identify relevant

content in participants’ interviews, which were used to support each theme. The generated

Table 2. Inclusion criteria for the study participants.

Participants Criteria for participation Study sites

Health care providers Age (over 18 years), Currently working in the selected health facility

and familiar with the biometric prototype registration study and,

Willingness to participate in the study.

Manhiça

Caregivers of children

enrolled in study

Age (over 18 years) and having a child under 5 years old who

participated in the biometric testing and, Willingness to participate in

the study.

Manhiça

Caregivers of children NOT

enrolled in study

Age (over 18 years) and having a child under 5 years old, Having no

child recruited and participated in the biometric registration testing;

and Willingness to participate in the study

Bilene-

Macia

Data collectors Being data collector who participated in the process of the biometric

prototype registration system data collection.

Manhiça

https://doi.org/10.1371/journal.pone.0260631.t002
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final themes were: perceptions of healthcare providers regarding the actual registration system

used to register and identify children; acceptability of biometric registration prototype, and

perceived facilitators and barriers of usability of the biometric registration prototype. These

themes are presented in the results section.

Results

Sociodemographic characteristics of the study participants

The participants of this study comprised healthcare providers, caregivers with or without bio-

metric experience and data collectors. Among healthcare providers, 4 participants were female

and 1 was male, all had specialised trained in primary healthcare and had more than one year

in their performing duties (Table 3).

The majority of caregivers of Manhiça and Bilene-Macia districts were aged between 18

and 55 years old, married or living with a partner, and were housewives. The majority of the

participants had some formal education as shown in Table 4.

The study also included FGD with data collectors with the following characteristics: 4 were

male and 4 were female, 3 data collectors had completed secondary school, while 1 had bache-

lor (Table 5).

Perceptions of healthcare providers regarding the system used to register

and identify children at the healthcare facility

Healthcare providers’ accounts of registration and registration process at the healthcare

facility. Newborn registration at the healthcare facility occurs immediately after childbirth

and is performed by the healthcare providers. All healthcare providers interviewed reported

using a paper-based system to register newborns in a ‘maternity registration book’, including

baby’s weight, birth date, place of birth, sex, mother’s name, address and contact information.

One of the healthcare providers stated:

“We register the baby as soon as he or she is born.We use a maternity book, where we record
baby mother’s name, weight, sex of the baby, birth date, and the address and contact of the

Table 3. Sociodemographic characteristics of healthcare providers.

Characteristics of participants Frequency

Sex

Male 1

Female 4

Age range

25–35 2

36–40 3

Educational level

Secondary school 5

Specialisation

Maternal health nurse 3

Preventive medicine 2

Working experience

1–2 1

3–4 2

5 and more years 2

https://doi.org/10.1371/journal.pone.0260631.t003
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mother.We do not immediately register the baby’s name because the mothers do not mostly
give their babies’ names soon after birth. They normally give names to their babies at their
homes after discharge from the healthcare facility.We only have access to the baby’s name
two months after childbirth, and then we add the baby’s name in the maternity book”
(Healthcare provider, Palmeira healthcare facility).

Table 4. Sociodemographic characteristics of caregivers.

Characteristics of participants Manhiça (n = 42) n/% Bilene-Macia (n = 10) n/% Total (n = 52) n/%

Age range

18–25 26 (69,9) 5 (50) 31 (59,6)

26–35 12 (28,6) 5 (50) 17 (32,7)

36–46 4 (9,5) 0 4 (7,7)

Educational level

None 3 (9,5) 1 (10) 4 (7,7)

Uncompleted primary school 11 (26,2) 2 (20) 13 (25)

Completed Primary school 8 (19) 2 (20) 10 (19,2)

Uncompleted secondary school 17 (40.5) 4 (40) 21 (40,4)

Completed secondary school 3 (7,1) 1 (10) 4 (7,7)

Marital status

Single 15 (35,7) 1 (10) 16 (30,8)

Married/living with a partner 27 (64,3) 9 (90) 36 (69,2)

Occupation

Housewife 41 (97,6) 10 (100) 51 (98,1)

Factory worker 1 (2.3) 0 1 (1,9)

Religion

Zion Christian Church 27 (64,3) 6 (60) 33 (63,4)

Assembly of God 7 (16,7) 4 (40) 11(21,1)

Christian Catholic church 1 (2,3) 0 1 (1,9)

Nazarene Church 2 (4,8) 0 2 (3,8)

Apostolic Church 2 (4,8) 0 2 (3,8)

Pentecostal church 3 (7,1) 0 3 (5,7)

https://doi.org/10.1371/journal.pone.0260631.t004

Table 5. Sociodemographic characteristics of data collectors.

Characteristics of participants Frequency

Sex

Male 4

Female 4

Age range

24–29 4

30–35 4

Educational level

Secondary school 7

Graduated (Bachelor) 1

Marital status

Single 4

Married/living with a partner 4

Religion

Christian Catholic church 7

Apostolic Church 1

https://doi.org/10.1371/journal.pone.0260631.t005
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All healthcare providers also said that they use a manual system to identify babies. This sys-

tem consists in assigning a small colour-coded card or paper (pink for girls, blue for boys) with

the mother’s name, which is tied into the baby’s wrist immediately after birth. According to

the healthcare providers this method is also used to prevent the exchange of the babies; as one

of the participants explained.

“When the baby is born, we write the mother’s name in a small rose or blue card, and we put
it in the wrist of the baby; that is the norm. But sometimes, these coloured cards run out; and
we find out other alternatives, such as cutting a small paper and writing the name of the
mother’s baby. This method helps us to identify the baby and also to prevent that the baby is
not exchanged”. (Healthcare provider, Xinavane Healthcare centre).

According to the healthcare providers, before the mother and the baby are discharged, the

baby receives a personal identification and health record’s card. This card, known as the child

health card or “yellow card” due to its appearance (Cartão de saúde da criança or cartão amar-
elo), is later used to identify the child at all subsequent healthcare consultations. This card con-

tains all vital newborn data such as parents’ names; address and contact of the mother, birth

date, weight and book registration number, and is used to record any relevant clinical data

during health care visits, including weight curves and vaccinations received.

Healthcare providers’ perceptions about the paper-based registration system. All

healthcare providers classified the paper-based registration as manual. Some healthcare pro-

viders said that the method was not feasible because any mistake during registration process

would affect correct identification of the baby. One of the healthcare providers explained it as

follows:

“The great problem of this manual method is related to mistakes in or the absence of the regis-
tration of the baby or mother of the baby. Sometimes healthcare providers make mistakes in
the process of registration, and when it happens, the identification process is no longer possi-
ble. It is necessary to go back and check the maternity book in order to certify if the mother
gave birth in that healthcare centre, and if she is really the mother of the baby.” (Healthcare

provider, Taninga healthcare facility).

Other healthcare providers viewed the paper-based registration as problematic because it

does not enable a quick identification of the infants and children. They stated that it usually

takes a long time to identify the baby during consultation, especially when the mothers forget

or lose the child health card; or someone else–usually other members of the family–takes the

baby to the hospital without a child health card. One of the healthcare providers expressed her

views as follows:

“The problem of the actual system is that when the mother forgets or loses the child health
card, we have to check the data in the registration book. This takes a long time, and most
often you do not find the name of the child or the book. Sometimes the child is transferred to
another healthcare sector, and the book is not there, and there is no way the child can be iden-
tified without a child health card.When it happens, we often try to use the physical character-
istics of the child to define the approximate age. This is often a risk we have to deal with
because the child physical characteristics do not often lead to the accurate age. This is because
most often mothers or others caregivers such as grandmothers do not know the age of the
baby, but we have to take care of the child, we have no other way; we cannot send the child
back home without treatment.” (Healthcare provider, Maragra health facility).

PLOS ONE Acceptability of biometric registration for infants and children in Mozambique

PLOS ONE | https://doi.org/10.1371/journal.pone.0260631 December 17, 2021 9 / 23

https://doi.org/10.1371/journal.pone.0260631


Moreover, some healthcare providers said that paper-based registration run the risk of dou-

ble registration. This often occurs when mothers go to the health consultation without the

child health card, and the child is not identified in the maternity book. When this happens, the

healthcare providers register the child again. Healthcare providers also said that the paper-

based registration system was not robust enough to keep child data for long periods of time

because after 3 or 4 years, the book could disappear or some pages could be lost, leading to the

loss of all relevant data of the children; as mentioned by one of the healthcare providers:

“The child data are recorded in the maternity book.However, after 4 years and some months,
we cannot go back to the maternity book because it is difficult, especially when the mother
does not even remember the child’s birthdate and the registration date (. . .). Our books do not
help because sometimes, some pages are lost. . .they are books, we all hold the same books, and
after 2, 4 years it is not easy to find the books in a good condition”. (Healthcare provider, Pal-

meira healthcare facility).

Likewise, all healthcare providers said that the child health card was not a solid method for

the identification of the newborns and children because most mothers often lose it during

their travels, flood events or theft. They also said that most mothers do not often remember all

relevant data of the children, such as child birthdate, registration number, and type of consul-

tation previously received. Moreover, the healthcare providers reported that in most commu-

nities of Manhiça district caregivers of the children were not only the infant mothers, but also

grandmothers or other family members, who can also take the baby to the health facility, dis-

rupting in this way the continuum of information tracing. For instance, caretakers, such as

grandmother do not often know the name and age of the baby. According to the healthcare

provider, all these problems lead to misidentification of the infants and children.

Misidentification also occurs when the child health card presents different data from that

provided by the mother. Some healthcare providers said that when this happens, they often

call to the healthcare facility where the mother gave birth to find out what happened and try to

correct the data. Moreover, other healthcare providers also reported informing the local com-

munity leaders to sensitize the population to avoid requesting someone else to take the baby to

the healthcare facility without the child health card. Additionally, healthcare providers said

that they often request the community leaders to locate the child and the mother when they

miss appointments at the health facility, especially when a mother gave a wrong address or

contact.

Perceived impact of misidentification of the infants and children at the healthcare facil-

ity. Healthcare providers said that misidentification of infants and children leads to several

risks, such as inability to access to accurate healthcare service, and thus health risks to infant

and children, but also risks to the health sector. Individual risks may occur, for example, when

a medication is administered to a child without knowing his or her accurate age. This often

happens when caregivers forget or lose the child health card and they cannot recall the exact

age of the baby. One of the healthcare providers explained it as follows.

“The procedure is that all healthcare service practices are associated to the age of the baby. For
example, it is the age that determines where the child must receive the treatment.When the
child is 2 months old, he or she must receive treatment at postnatal service, but when the child
has 2 years, the place to go is the paediatric service.Moreover, the type and quantity of the
medication to be administered is also determined by the age. So, when the mothers do not
know the correct age of the child, then the quality of service delivered is affected”. (Healthcare

provider, Xinavane healthcare facility).
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Some healthcare providers also perceived that lack of identification may lead to overdose or

intoxication of the children, causing serious risks to the health of the child. One of the health-

care providers expressed this concern as follows:

“Misidentification may lead to several problems: the child can be prescribed wrong medication
or overdose because we do not know the accurate age.Moreover, some children receive supple-
ments, and when the mother loses the child health card, we do not know which supplement
must be prescribed. For example, without accurate information, we do not know if the child
has already received vitamin A, and we can decide to prescribe vitamin A again, while the
child has already received it.When there is a lack of child information we estimate the age of
the baby, and we prescribe the medication. But this is dangerous as it may lead to intoxication
of the child and increase child health problems because inaccurate medication can lead to dis-
ease resistance.” (Healthcare provider, Palmeira healthcare facility).

Moreover, healthcare providers perceived that misidentification of infants and children

may lead to risk to the health sector. Some healthcare providers said that misidentification neg-

atively affected the health data quality produced at the healthcare facility. They also added that

inaccurate patient data leads to problems of medical prescription; while others said that mis-

identification led to the default of the medical rules and, they perceived that when they pre-

scribed without accurate age, the prescription was similar to home prescription, which does

not follow medical rules. One of the healthcare providers explained it as follows:

“When the prescription is based on the estimation of the age, not the accurate age, then this is
similar to home prescription because we are not following the medical rules, the prescribed
medication is not based on the age and weight of the child”. (Healthcare provider, Xinavane

healthcare facility).

Some healthcare providers also felt guilty when they prescribed medication to children

without accurate information, and they perceived that the healthcare sector was lacking its

responsibility to address accurately the problem of the patients. They added that anything that

could happen to the child would be healthcare provider’s responsibility as well as health sector

responsibility.

Acceptability of using biometric registration for infant and children

registration

Acceptability of using biometric registration among healthcare providers. Biometric

registration was welcomed and widely accepted among healthcare providers. Many perceived

advantages contributed to this acceptability. The biometric registration was regarded as useful

and helpful for infant and child registration, identification and follow-up at the healthcare

facility; as one of the healthcare providers stated:

“With biometric registration, it would be easy to register and identify infants at the healthcare
facility because even if the child and the mother have already left the maternity ward, we
would already have had all relevant data in the system.Whenever the child comes back, we
would access his or her data in the system and do the follow-up”. (Healthcare provider, Pal-

meira healthcare facility).

Moreover, some healthcare providers said that the biometric registration would help them

to manage child health service, and it would bring positive contributions to access to
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healthcare service, quality of data and identification, quickly and accurate access to child health

data, access to accurate child identity during consultations and in the future sickness events, as

well as enabling the identification of lost or stolen children and prevent baby exchange. Other

healthcare providers perceived that the biometric registration would bring solutions to the

actual challenge related to identification of infants and children, especially those whose moth-

ers forget or lose the child health card; and allocate children to appropriate child health service.

Healthcare providers also perceived that the biometric registration would positively contribute

to accurate diagnosis and prescription of the recommended medication without mistakes. One

of the healthcare providers explained it as follows:

“The biometric registration will help to diagnose because all the information such as age, birth
day, place of birth, health related problem, would be already in the system; and that will facili-
tate us to prescribe the correct medication” (Healthcare provider, Maragra healthcare

facility).

Furthermore, healthcare providers said that the biometric registration would reduce the

time actually spent identifying infants and children. They felt confident about possible positive

changes with the implementation of biometric registration in the healthcare facilities. One of

the healthcare providers presented the following view:

“Our actual registration system [paper-based registration] is time consuming.With the intro-
duction of biometric registration, it will take short time to identify the child; I mean in 5 or 10
minutes we will be able to identify the child. So, I think the biometric registration is a good
thing, it will bring positive changes”. (Healthcare provider, Maragra healthcare facility).

Acceptability of using biometric registration for infant and children among caregiv-

ers. The biometric registration was also widely accepted among both caregivers with or with-

out experience of biometric registration. Caregivers of all communities said that they accepted

or would accept to participate in the biometric registration pilot project because i) the biomet-

ric registration would benefit their children, ii) it would enable identification of children at the

healthcare facility, and iii) they perceived that it was mandatory to participate because it was

healthcare facility norm.

Both caregivers with or without experience of biometric registration involved in this study

were in consensus that the biometric registration was very important to their communities

because it would benefit primarily their children. For caregivers with experience of biometric

registration, children who participated in the pilot project would benefit from early diagnosis

of possible childhood diseases and good care at the healthcare facility. Similarly, some caregiv-

ers without experience of biometric registration said that they wanted the biometric registra-

tion because it would improve their children’s health. Moreover, participants said that they

agreed or would accept to participate in the biometric registration project because the registra-

tion would enable the identification and health treatment of the child at the healthcare facility

even without the child health card. Some participants said:

“I accepted my child to be photographed because as they explained to me, in case I travel to
South Africa or somewhere else, and I lose or forget the child health card, the child will still be
identified and treated at the healthcare facility. Based on this explanation, I did not have any
doubt about the benefit of the project”. (FGD with caregivers, mother, participant 1, Maragra

healthcare facility, Manhiça district).
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“It is important that children are photographed because nowadays when the child is born at
the healthcare facility, she or he can be stolen. But if the child is photographed, and the palm-
print of the mother is saved, if the baby is stolen, then she or he will be found somewhere else,
and this will be easy to identify based on the photographs. That is why it is very important to
photograph the babies”. (FGD with caregivers without experience of biometric registration,

participant 1, Bilene Macia distric).

Some caregivers with experience of biometric registration reported accepting to participate

in the registration pilot project because they perceived it as mandatory, as a norm of the

healthcare facility. Other caregivers without experience of biometric registration also perceived

the possible introduction of biometric registration as “healthcare facility norm” or “government
rule”, which should not be denied. Both participants perceived that anything from the health-

care facility was good and better for their child’s health, and it was mandatory because the

healthcare facility was the main place responsible for their children’s healthcare. This is how

one of the participants expressed her feeling:

“We cannot deny because it is healthcare facility norm.When they find you and request to
examine or do something to the child, you cannot deny as long as they come from the health-
care facility. There is nothing you can deny under healthcare facility norm. The healthcare
facility norm obliges us to live with this.We all have to accept; we accept our children to be
photographed”. (FGD with caregivers, mother, participant 1, Taninga healthcare facility,

Manhiça district).

The perception of participating in the registration pilot project as healthcare facility norm

was also extensively perceived to most caregivers and communities. The participants with

experience of biometric registration revealed that most other caregivers of their neighbour-

hood also viewed the participation in the registration as healthcare facility norm.

Healthcare providers also reported high acceptability of mothers in the biometric registra-

tion at the healthcare facility. They said that all mothers who were approached and invited to

participate in the biometric registration accepted to participate, and all their children were

photographed. Similarly, data collectors experience also shows that there was wide acceptabil-

ity of the biometric registration in the community. Most of data collectors reported that they

were well received in the selected families. They also said that some caregivers’ partners

regarded the biometric registration as useful to their children, as one of the participants pre-

sented the fieldwork experience.

“Yes, the majority of families accepted and welcome the biometric registration. I think fathers
were also happy to have their children photographed because when they were explained that
that was a healthcare facility gadget, they said it will be useful to prevent children to be stolen.

They said there are thieves who steal our children, and if the child is stolen, then the healthcare
facility would easily recognise our children, and we will have them back”. (FGD with Data

collectors, Manhiça district).

Acceptability regarding the infant age and parts of the body for photographing. All

healthcare providers perceived that the infants should be photographed as soon as they are

born to enable access to relevant child data. Also, both caregivers with or without experience

of biometric registration said that the infants could be photographed immediately when they

are born. One of the caregivers expressed her opinion as follows:
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“The infant can be photographed at any age.We accept.We cannot deny that.We,mothers,
start receiving treatment during pregnancy for the better of our babies.Healthcare providers
diagnose and inform us about the health of the baby, they start treating the baby before he/she
is born. It is similar to photographing; it is for the benefit of the child. Children can be photo-
graphed even immediately after birth”. (FGD with caregivers with experience of biometric

registration, participant 1, Taninga healthcare facility, Manhiça district).

Both caregivers with or without experience of biometric registration accepted to photo-

graph any part of the body of the infant and children. They perceived that healthcare providers

determined the parts to be photographed and they could not deny because they did not know

what was the better for their children. However, some caregivers without experience of bio-

metric registration said that they would not accept photographing certain parts of the child

body such as ear because they could not see the usefulness of such an image.

Caregivers with experience of biometric registration reported that the process of photo-

graphing was not difficult, and they were not afraid because they received an explanation

about the process. Moreover, most caregivers whose children participated in the biometric reg-

istration said that the time spent during photographing process was acceptable, as it was not

too much time. However, some caregivers reported the inconvenience of the lengthy photo-

graphing process, which occurred only as a requirement of piloting and validation process.

The timing issue stopped from continuing with their activities until the photos were

completed.

Perceived facilitators and barriers regarding the usability of smartphones

and tablets for biometric registration

Perceived facilitators regarding the usability of smartphones and tablets for biometric

registration. All healthcare providers welcomed the use of smartphones and tablets for registra-

tion of the infants and children. They also said that there were enough human resources at the

healthcare facility, such as maternal child health nurses and other healthcare providers who are

responsible of child healthcare, who if are trained could use the biometric registration to register

and identify infants and children. Moreover, some healthcare providers were familiar with tablets

and smartphones similar to those used in the biometric registration to record data in previous sev-

eral studies conducted in the healthcare facility where they work, and they viewed these devices as

of easy management. One of the healthcare providers explained it as follows:

“I use a similar device to record data, photos and other information during different studies
here [healthcare facility]. For example, I have a tablet, which I use to record data such as
weekly epidemiological bulletin, and I directly send it to the Ministry of Health. It is easy to
use a gadget like this tablet because it is an instrument that we already know how to use it.
Apart from the health service, we also use both tablets and mobile phones in our personal
issues. It is very easy to use these devices”. (Healthcare provider, Maragra, healthcare

provider).

Additionally, healthcare providers had a good impression about the digital device used in

biometric registration in terms of its usefulness and possible benefits in their everyday work.

They perceived that the device would bring a positive change in their work routine. The bene-

fits and changes mentioned include improving the quality of work performed, better organiza-

tion of the infant data collected, and saving time in registration and identification of the

infants and children.
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Both caregivers with or without experience of biometric registration regarded smartphones

and tablets used for biometric registration as useful innovation, which would benefit both chil-

dren and mothers. Furthermore, the participants trusted data collectors because they were

viewed as health workers. This perception favoured the implementation of the biometric regis-

tration pilot project particularly among caregivers who participated in the biometric

registration.

Data collectors also confirmed that most caregivers adhered to the biometric registration

pilot project because they perceived it as part of the healthcare facility and CISM activities, two

institutions with which they had already built rapport and trust. According to data collectors,

CISM and its personnel who were involved in biometric registration were often associated to

the local healthcare facilities, and therefore, people were motivated to participate in the

project.

Access to information about the biometric registration was viewed as a very import way to

mobilize people to adhere to biometric registration. All participants, healthcare providers,

caregivers with or without experience of biometric registration and data collectors, reported

that caregivers were more prone to adhere to biometric registration when they were correctly

explained about how the registration worked and its benefits. One of the caregivers with expe-

rience of biometry system confirmed it as follows:

“When those who photograph explain to you about the benefits of it and the way the system
works, there is no way you can deny it. Even if the process takes time, you will be patient
because you know the correct benefits of the registration”. (FGD with caregivers with experi-

ence of biometric registration, participant 10, Palmeira, Manhiça district).

Perceived barriers about the usability of smartphones and tablets for biometric regis-

tration. All participants, healthcare providers, caregiver with or without experience of bio-

metric registration and data collectors, perceived several barriers about the usability of the

biometric registration. Barriers among healthcare providers included workload in their rou-

tine service, possible problems related to the functioning and management of the database,

time spent to register infants, community myths and taboos.

Some healthcare providers reported that biometric registration would potentially increase

the amount of their routine work, bringing negative impact in their routine service, if its

usability had to be combined with the paper-based system already used. Others were con-

cerned about how the biometric registration would work. They said that sometimes they faced

problems related to lack electrical power and access to internet; and this would hinder access

to digital database for infant identification. They also perceived that the biometric registration,

particularly collecting the infant images, was time consuming, and that could discourage care-

givers to adhered to biometric registration. Moreover, some healthcare providers reported that

some community myths and taboos could hamper caregivers to adhere to the digital registra-

tion. These included community perception of possible use of infant images for witchcraft or

child theft; as one of the healthcare providers explained it.

“We have many myths and taboos in the communities. People often think and associate any
activity to anything. for example, when we introduced altimeter for child weight and height,
they associated it with the measurement of the coffin of the infant. So, they may think that the
child images collected are for witchcraft.Most people often think and associate many things to
witchcraft. They may also think that the child images are for child theft, because there have
been many cases of child robbery here”. (Healthcare provider, Taninga healthcare facility).
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Apart from these myths and taboos, healthcare providers also said that caregivers may also

be afraid about how the child images would be used. They said that caregivers might think that

the pictures could be sold or published in social networks, such as Facebook and WhatsApp.

One of the healthcare providers explained it as follows:

“People may not adhere to biometric registration due to fear. They may fear the child images
will be sold or published in Facebook or WhatsApp. People often get worried whenever I use
my mobile phone in front of then, they wonder if I am taking their picture or recording; thus,
they may raise questions about what their children images are for and where will they be
loaded or published”. (Healthcare provider, Xinavane healthcare facility).

All participants, healthcare providers, caregivers and data collectors alike, also mentioned

that lack of consent of the child’s father could hinder the biometric registration. They said that

though most caregivers accepted medical norm, they might need their husbands’ consent to

photograph the infants and children. They perceived that adherence of the female caregivers

will be dependent on children fathers’ consent. For example, data collectors also faced lack of

the child’s father consent in some families; as one of the participants narrated his experience.

“There were other families where we could not start photographing the children because the
caregiver said that we have to talk to the child father. They could not allow us before this pro-
cedure. But when we talked to the child father he did not accept to participate”. (FGD with

data collectors, participant 2, Manhiça distric).

Moreover, family members, particularly grandmothers seem to play an important role in

caregivers’ decision making about child healthcare. Some caregivers with experience of bio-

metric registration said that other potential caregivers did not participate in the biometric reg-

istration because their mothers-in-lows did not allow it. One of the participants said:

“My neighbour did not accept it. After photographing my children, we went to her house. But
who did not accept was not her [the child’s mother], it is her mother-in-law. She said: “my
grandson cannot be photographed because I do not know what this is for”. Even after the data
collector had explained her the usefulness of the child images, the mother-in-law said she did
not want it because even herself got children and they were not photographed while they were
young”. (FGD with caregivers with experience of biometric registration, participant 2, Mar-

agra, Manhiça district).

All participants, healthcare providers, caregivers and data collectors, also said that lack of

information could be the main barrier of usability of biometric registration. They stated that

without information caregivers will not adhere to the registration. For example, some partici-

pants with experience of biometric registration said that some caregivers in the community

who were approached did not adhere to biometric registration because probably they lacked

access to proper information. However, all participants believed that most of the earlier men-

tioned barriers would be overcome if people received appropriate information about the bio-

metric registration.

Caregivers, in particular, also mentioned a number of possible barriers which could hinder

the usability of biometric registration in their communities. The perceived barriers included

fear associated to the robbery of children, perception of registration as time consuming, unfit-

ness of the new registration method to common registration experience. Some caregivers with

experience of biometric registration said that they were afraid to have their children
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photographed because they were concerned about the usefulness of the images of the child,

and they thought the images of the children would be used for stealing the children. Other

caregivers were afraid because their infants were still very young, and they viewed the photo-

graphing process as punishment of the infants because they considered the newborns as

sacred; while others thought that something bad could happen to the infant, such as getting ill

or even die after photographing. One of the caregivers shared her feelings as follows:

“I was afraid because I thought the baby could die during photographing process or it is a way
to take my baby from me, you never know, everything can happen”. (FGD with caregivers

with experience of biometric registration, participant 5, Maragra, Manhiça district).

Caregivers with experience of biometric registration also said that photographing did take

up too much time. According to these caregivers, most caregivers reported lack of time and

they perceived the photographing as time consuming. Likewise, some participants said that

other caregivers did not participate in the pilot project because the biometric registration was

new and they perceived it as strange. They added that most caregivers said that they had been

bearing children for long time and registering them, but they had never heard that children

had to be photographed.

Data collectors who participated in the biometric prototype registration pilot project

reported facing several barriers during image collecting in the communities. These barriers

included lack of identification of the mothers recruited at the healthcare facility during follow-

up, perceived stress of the mother during photography process. Some data collectors said that

after recruiting caregivers at the healthcare facility they could not find them in the community

during follow-up because some caregivers often changed their address or travelled to some-

where else. Additionally, they reported that some caregivers felt uncomfortable during child

image collection and they pulled out. Moreover, they perceived that some caregivers felt

stressed because of the length of time it took to capture all the required images for the proto-

type device.

Regarding the device used to photograph children; data collectors perceived that smart

phones were better than tablets because they were easier to handle. Tablets were perceived dif-

ficult to hold while taking images at the same time. Moreover, some data collectors perceived

that it was difficult to take images of the palm of a newborn, especially in the follow-up because

they were difficult to match with the previous image.

Discussion

To the knowledge of the authors, this is the first qualitative study conducted in Mozambique

analysing acceptability and perceived facilitators and barriers about the usability of a biometric

registration prototype for infants and children. The results of this study suggest that both

healthcare providers and caregivers with or without experience of biometric registration

widely accepted to use the biometric registration prototype to register infants and children.

They also agreed that infants could be immediately registered after childbirth. In particular,

both caregivers with or without experience of biometric registration accepted that any part of

the body of the child could be photographed and saved in the biometric registration database

of the healthcare facility.

Acceptability varied according to the perceived usefulness of the biometric registration

amongst the study groups. While the healthcare providers perceived that the biometric regis-

tration would be useful to register, identify and follow-up infants and children, enhance ade-

quate access to healthcare service, diagnosis and prescriptions; both caregivers with or without
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experience of biometry registration viewed the biometric registration as useful to their children

and themselves because it would improve their children’s general health through correct iden-

tification of children at the healthcare facility and also prevent the swap and theft of children.

These results suggest that the acceptability of biometric registration among healthcare provid-

ers and caregivers is associated to their understanding of its benefits. Such knowledge about

the benefits of the biometric registration system was acquired through contact with the data

collectors during the implementation of the biometric registration pilot project. As Schutz [24]

stated, people often use their knowledge to interpret and evaluate events of their communities.

In this regard the acceptance of the biometric registration by both healthcare providers and

caregivers derives from what they learned about it, and as a result of frustrations with the inef-

ficiencies of the current paper-based registration system. Like Storisteanu et al. [22] noted, the

paper-based system is fragile, resource intensive, and it may fail to identify and follow-up

patients, while the biometric registration not only solves all the related problems of paper-

based identification, but it can also improve patients’ health access and save lives.

Indeed, there are several benefits of biometric registration in the health sector [37]. The

implementation of fingerprint to identify adult patients has shown promising results in

patients’ health improvement. In Zambia, for example, the implementation of fingerprints to

identify female sex workers was found feasible and accepted, and the system improved health-

care service delivery in this group [38]. In general, the use of fingerprint in health sector is

associated to high accuracy and secure identification, privacy of the patients, enables service to

be delivered to the intended beneficiaries, vaccine coverage, support civil registration and vital

statistics system [22,39]. Moreover, some pilot projects regarding the use of mobile devices for

birth registration have also shown good feasibility in rural areas of Uganda and Senegal [40].

In Senegal, for example, mobile phones equipped with specific software were distributed to vil-

lages chiefs, who then captured the information regarding birth in their villages and trans-

ferred that information to the State Registrar for electronic registration; while in Uganda the

hospitals were equipped with a specific program to access a web-based application to register

birth, and villages chiefs were given SIM cards mapped to their names to register births locally

and send the information to the local hospitals [40].

Despite receptiveness of the biometric registration among healthcare providers and caregiv-

ers, all participants were aware of the challenges of the new biometric prototype registration

system. The perceived barriers presented by all participants of this study are consistent with

the concerns of the use of biometric system in a general population, and with infants and chil-

dren in particular. Studies [7,23,41–44] had already revealed that biometric system poses risks

with relation to data reliability, reusability, security and its social impact [44]. Moreover, many

people fear the misuse or exploitation of personal data for other unknown or inadequate pur-

poses [23]. The use of biometric system in the health sector, in particular, has generated con-

cerns about privacy and security of their data [38,42]. The use of biometric systems among

infants and children has also been associated with risks, such as misuse or authoritative use of

child data, leading to violation of privacy of children and their families [22,45,46], or exclusion

of some children due to difficulties in capturing their biometric traits [3]. As it related to this,

technological risk, data collectors interviewed in this study confirmed that it was difficult to

capture and match the palm of the young infants. If not corrected in product design, this chal-

lenge may contribute to future difficulty in identifying these children, and therefore leading to

exclusion in access to the health service.

Moreover, infants and children can be excluded from the biometric registration when their

fathers or other relevant family members, such as mothers-in-law do not consent it. This is an

important cultural factor that has to be considered because in most regions of Mozambique, in

general, and Manhiça and Bilene-Macia in particular, a strong patriarchal system is in place,
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which does not often enable women to make decisions about important affairs of households

[34,47], including their health and that of their children. In this region, mothers-in-law also

play an important role in children’s health and other household matters in the absence of the

child father [48]. This gender imbalance may negatively influence the biometric registration of

infants and children if the fathers’ children and other relevant family members are not

involved.

The results of this study show that the study participants used their knowledge to recognise

that the biometric registration was a new experience different from that of their past, and they

also assessed its potential risks, as Schutz [24] hypothesised. As the results of this study high-

light, some caregivers said that other caregivers did not adhere to the biometric registration

pilot project because they perceived it as new, strange and different from their common collec-

tive experience; despite persistent explanation of the benefits of the registration. Conversely,

other participants used their knowledge to evaluate their actual experience of applying the

paper-based registration vis-a-vis the potential benefits of the biometric registration, and they

welcomed it, notwithstanding the perceived barriers for its use.

Furthermore, all participants of this study also indicated potential opportunity to overcome

the perceived barriers and increase the acceptability of the biometric registration. These

included the need for greater awareness activities targeting all members of the community,

including children’s fathers about the usefulness of the biometric registration among infants

and children, and the belief of both healthcare providers and caregivers that biometric registra-

tion will help solve challenges regarding the identification of the children at the healthcare

facility. Healthcare providers, in particular, also mentioned that there were availability of

human resources and willingness of implementing the biometric registration; while all caregiv-

ers with or without experience of biometric registration perceived adherence to the biometric

registration as a healthcare facility norm. This caregivers’ perception represents one of the

potential facilitators to the biometric registration. However, previous analyses have also shown

that the acceptance and adherence to biometric registration can be associated with possible

negative consequences for nonparticipation, such as restriction to services [23]. Indeed, most

caregivers of this study linked their participation or potential participation to the biometric

registration with the potential benefits of their children to healthcare, and they were aware that

lack of adherence to the biometric registration could (in the future) potentially prevent their

children to access to adequate health services.

The results of this study raise the need for better communication and engagement of the

local communities in the biometric registration to prevent perceived coercion and potential

exclusion in the participation of the biometric registration. Moreover, all participants, in par-

ticular caregivers and their family members, should be offered a good overview of the biomet-

ric registration process, how it works and how the collected images will be saved, used and

protected.

Limitations

Given the qualitative nature of this study, its findings are limited to the study setting and the

selected participants, and they should not be generalised to other settings. The study also used

a prototype biometric system which does not necessarily reflect the performance or usability

of the intended final product. The study is also subject to sample-bias because it did not

include all potential caregivers with infants and children, and the majority of them were those

who accepted to participate in the prototype pilot study. Some views on the prototype itself

could not be detached from the quasi-experimental context from which participants were

dawn. Moreover, the study did not include all relevant actors, such as children’s father,
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children’s grandmothers and community leaders, who can potentially influence the acceptabil-

ity of the biometric registration.

Conclusion

Findings of this study revealed that the piloted biometric prototype registration system is

widely accepted among healthcare providers and caregivers. The acceptance of the tested bio-

metric prototype registration is associated with its potential benefits in comparison to the

actual registration system–paper-based registration–which is considered inefficient and prob-

lematic. All participants of this study used their knowledge and experience to evaluate the

potential benefits, facilitators, and barriers to use this system.

Despite this acceptability, future implementations of biometric registration in the commu-

nity should take into account the perceived perceptions and the social and cultural context of

the caregivers, such as gender imbalance within family constructs and potential pre-existing

myths and taboos. Moreover, there is a need to promote greater community awareness and

engagement involving all relevant stakeholders to maximize the acceptability of any future bio-

metric registration system’s implementation.
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25. Ministério de Adminsistração Estatal (MAE). Perfil do Distrito de Namaacha, provincial de Maputo.

Maputo: MAE; 2005.

26. Instituto Nacional de Estatı́stica (INE). IV recenseamento geral da população e habitação. Censo 2017.

Resultados preliminares. Maputo: INE; 2017.

27. Sacoor C, Nhacolo A, Nhalungo D, Aponte JJ, Bassat Q, Augusto O, et al. Profile: Manhiça Health
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