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Background: The majority of HIV-infected children in resource-limited countries are not aware of their HIV status because of
the various reasons responsible for the delay in seeking HIV testing for children. The aim of the study was to determine the
prevalence and barriers to testing and disclosing the HIV status of children aged between 5 and 18 years.

Methods: This was a cross-sectional survey involving 405 caregivers of HIV perinatally infected children receiving anti-retroviral
treatment (ART) in primary health care facilities in a rural district of Mpumalanga province in South Africa.

Results: The prevalence of disclosure was 27%, and disclosure was done to promote adherence (26%) or because it was the
child’s right to know his/her status (43%). Children’s age was significantly associated with disclosure (AOR = 2.81, p < 0.000, Cl
1.64-4.81). Concerns that children were too young and would not understand the implications of HIV diagnosis (74.5%) or would
not keep the diagnosis secret (7%) were reasons for non-disclosure. Over half of the caregivers intended to disclose status when
the child was aged between 12 and 15 years. In response to children’s questions about medication, caregivers substituted HIV
with other less stigmatising conditions (32%).

Conclusion: The prevalence of disclosure was low and delayed till the child was above 10 years of age. The main barrier to
disclosure was fear of stigma, or fears of the child telling others about their HIV status with consequences of stigma. The need for

guidelines to provide caregivers with disclosure skills, to overcome the barriers that prevent disclosure, is crucial.
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Introduction

The wide availability of first-line anti-retroviral treatment (ART)
for HIV-infected children does not ensure timely access for
children and adolescents in limited resource settings.” In South
Africa, less than half of the children in need of ART have access.?
Some of the structural barriers for HIV testing include limited
availability of community-based HIV counselling and testing
services for children, and difficulties in identifying HIV-infected
infants.3# Thus, for many children and adolescents, HIV diagnosis
occurs in late childhood, following many years of ill-health.>*¢
However, there are also personal risk factors for late diagnosis of
perinatally infected children and adolescents. Caregivers’ lack of
awareness of HIV symptoms, and misperceptions of paediatric
HIV disease and treatment discourage caregivers from seeking
treatment care and support for children.'” In addition, HIV-
related stigma has been shown to determine caregivers’ decision
to test their children more than the benefits of an HIV test.??

Data on barriers to ART access for HIV-infected children and
adolescents are limited because existing studies on HIV
counselling and testing for children are largely among children
already enrolled in HIV programmes.” For this reason, disclosure
of HIV diagnosis to perinatally infected children remains under-
studied in resource-limited settings.’®'" Still, available data show
that the majority of HIV-infected children in resource-limited
countries are not aware of their HIV status, primarily for the same
reasons that determine the delay in seeking HIV testing for
children.’2 The low prevalence of disclosure in these settings

suggests that caregivers face more barriers to disclosure, perhaps
due to higher prevalence of HIV-related stigma. Disclosure is
delayed because of concerns that children would not keep the
diagnosis secret and caregivers fear subsequent stigmatisation
of the family.’o"

Besides the fear of stigma, there are other factors that influence
how and when caregivers decide to disclose to children
perinatally infected with HIV. Although caregivers recognise that
disclosure to children is beneficial and significant to the long-
term management and prevention of HIV, they weigh this against
feared risks of disclosure.’”? The concern for public health is that
the disclosure process in adolescents is poorly documented in
southern Africa, and it is not well established what factors shape
disclosure or non-disclosure to children and adolescents,
particularly in rural settings.”'> Thus, we first determined the
proportion of children and adolescents who were informed
about their HIV diagnosis. We further determined caregivers’
beliefs and fears regarding disclosure and non-disclosure of HIV
status to infected children in their care. It is imperative that
factors that hinder disclosure are identified to develop disclosure
interventions that are specific for the local context of caregivers.

Materials and methods

This was a cross-sectional survey involving 406 caregivers of
perinatally HIV-infected children and adolescents aged between
5 and 18 years on ART. This study is part of a cross-sectional
survey, which investigated the provision of, and utilisation of, HIV

South African Family Practice is co-published by Medpharm Publications, NISC (Pty) Ltd and Informa UK Limited
[trading as the Taylor & Francis Group]


http://orcid.org/0000-0002-3735-1248
mailto:sphiwe_madiba@embanet.com
http://crossmark.crossref.org/dialog/?doi=10.1080/20786190.2017.1329489&domain=pdf

176

South African Family Practice 2017; 59(5):175-181

Table 1: Demographic characteristics of primary caregivers of HIV
infected children

Factor Frequency Percentage
Relationship to the child

Biological mother 158 389

Biological father 11 2.7

Grandparents 122 30.1

Other relatives’ 115 283
Gender of caregiver

Female 372 91.6

Male 34 8.4
Age of caregiver

Less than 40 years 198 49.0

Over 40 years 206 51.0
Marital status of caregiver

Never married 216 53.2

Ever married 190 46.8
Employment status

Unemployed 280 69.0

Employed 73 18.0

Pensioner 53 13.1
Formal educational

None 60 14.8

Primary 98 241

Secondary 163 40.2

Completed 12th grade 69 17

Tertiary 16 3.9
Source of income

Child support grant 282 70.7

Old-age pension grant 78 19.6

Other sources 39 9.8
Caregiver ever tested

No 38 9.4

Yes 368 90.6
Caregiver HIV status

Negative 174 429

Positive 194 47.8

Unknown 38 9.4

*Other relatives includes older sibling, uncles, and aunts.

testing and counselling for perinatally infected children, and the
burden of HIV disease in primary health care (PHC) facilities in a
rural district in Mpumalanga province, South Africa. The survey
was conducted between June and September 2013 in two
community hospitals and 34 PHC facilities. The health facilities
were located in three sub-districts of Mpumalanga province; one
of the districts was urban and the other two were rural. The
majority of the health facilities were located in the rural sub-
districts. The sub-districts are characterised by unemployment
and poverty but have adequate access to PHC services, as most
people walk to the local PHC facility. The survey is fully reported
elsewhere;'® this paper reports on disclosure of HIV status to
children and adolescents infected with HIV.

Data collection

A convenience sample of caregivers was selected to participate
in the study during the routine visits of their children to the PHC
facility. Caregivers were included if their children were receiving
ART in the selected facilities. A primary caregiver was defined as
an adult who lives in the same house as the child, is responsible
for the day-to-day care of the child, and has knowledge about
the child’s HIV diagnosis, ART treatment and care. Consenting
caregivers were interviewed privately and in the absence of their
children, to maintain confidentiality and prevent inadvertent
disclosure to children. A structured interviewer-administered
pre-tested questionnaire, developed in English and translated
into IsiZulu and Sepedi (local languages), was used to elicit
caregiver and children’s demographic characteristics. The first
author is proficient in IsiZulu and Sepedi and verified that the
translation was consistent with the English version. For caregivers
who reported disclosure, the tool captured information on
children’s age at HIV diagnosis, age at the start of ART, age at
disclosure, and person who disclosed. For caregivers who had
not disclosed, the tool captured information on their intentions
to disclose, the preferred age when they would disclose, and the
preferred person to disclose to the child. The tool also contained
open-ended questions on the reasons for disclosure or non-
disclosure. Trained field workers conducted the interviews under
the supervision of one of the authors (MM).

Ethical considerations

Ethical clearance for this study was obtained from the Research
and Ethics Committee of the University of Limpopo, Medunsa
Campus (MREC/H/168/2012:IR). Permission to conduct the study
was granted by the Research Committee of the Mpumalanga
Provincial Department of Health. Written and verbal informed
consent were obtained from the caregivers before questionnaires
were administered; caregivers were also informed that
participation was voluntary and assured of the confidentiality of
their responses.

Data analysis

Statistical analyses were performed using STATA version
13.0° (StataCorp, College Station, TX, USA). Pearson chi-square
tests were used to assess whether there were any associations
between caregiver and child categorical variables, and the
outcome variable (disclosure to child). Student’s t-tests were
used to compute the mean age of the children with disclosed
information and with non-disclosure. Univariate and multivariate
analyses using logistic regression were performed to determine
which categorical variables were significantly associated with
disclosure. All variables with p < 0.005 in the univariate analysis
were included in the multivariable logistic regression model
using a forward step-wise approach. Results are expressed as
odds ratios (ORs) with 95% confidence intervals (Cls) and
p-values. For all analyses, a p-value < 0.05 was considered
significant.

Results

Demographic characteristics of caregivers

The sample consisted of 406 caregivers of perinatally infected
children aged between 5 and 17 years. The majority of caregivers
were female (n =372, 91.6%); the mean age was 44.2 years (range
17-89 years). Most (n = 158, 38.9%) were the biological mothers,
122 (30.1%) were grandparents, and 138 (30.7%) were other
relatives. Ninety-eight (24.1%) had primary education, 280 (69%)
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Table 2: Demographic and clinical characteristics of HIV infected
children by disclosure status

Factor Disclosure status
Not disclosed Disclosed p-value
(n=294) (n=111)
Current age 0.000
5-9 years 168 (57.1) 30(27.0)
10-17 years 126 (42.9) 81(73.0)
Sex of child 0.569
Girl 139 (47.3) 56 (50.5)
Boy 155(52.7) 55 (49.6)
Age at HIV diag- 0.000
nosis
0-5 years 170 (59.7) 40 (37.4)
6-10 years 97 (34.0) 43 (40.2)
11-16 years 18(6.3) 24(22.4)
Age at ART initi- 0.000
ation
0-5 years 147 (52.1) 37 (34.3)
6-10 years 117 (41.5) 44 (40.7)
11-16 years 18 (6.4) 27 (25.0)
ART duration 0.146
0-5 years 215(75.4) 72 (66.1)
6-10 years 63 (22.1) 32(29.4)
11-16 years 7 (2.5) 5(4.6)
Reasons for HIV 0.759
testing
Child was ill 229(77.9) 90 (81.8)
lliness of parents 29 (9.9) 10(9.1)
Death of mother 18(6.1) 4(3.6)
Other 18(6.1) 6(5.5)
Hospitalisation 0.927
No 145 (49.5) 55 (50.0)
Yes 148 (50.5) 55(50.0)
Orphan status 0.171
Orphan 126 (42.9) 56 (50.5)
Non-orphan 168 (57.1) 55 (49.6)

were unemployed and 53 (13.1%) were elderly pensioners. The
source of income for 282 (70.7%) was the child support grantand
for 78 (19.2%) the old-age pension grant. Almost half (n = 194,
47.8%) of the caregivers were HIV positive (Table 1).

Demographic and clinical characteristics of
children

Table 2 presents the characteristics of 406 children. Over half
(n=208(51.3%) were aged between 10 and 17 years, 198 (48.8%)
were between 5 and 9 years, and the mean age was 9.6 years
(SD = 3.05, range 5-17 years). Almost half (n = 183, 45.2%) of the
children had lost their mothers (maternal orphans), 123 (31.5%)
had lost their fathers (paternal orphans), and 73 (39.9%) had lost
both parents (double orphans). The majority of children (n =319,
78.8%) suffered from recurrent and chronic illnesses when they
initially tested for HIV, 39 (9.6%) were tested because one or both
parents were ill, and 23 (5.7%) were tested after the death of the
mother. Half (n = 203, 50.2%) of the children were admitted to
hospital prior to HIV testing and start of ART.

Children had been diagnosed as HIV infected at a mean age of
4.8 years (SD = 3.6, range 0-16 years). Slightly over half (n = 210,
53.4%) were diagnosed between 0 and 5 years, 140 (35.6%)
between 6 and 10 years, and 43 (10.4%) were older than 10 years.

At the time of the interview, all the children were on ART with a
mean duration of ART use of 4 years, 184 (47.1%) were initiated
on ART between 0 and 5 years, 162 (41.4%) between 6 and
10 years, and 45 (11.5%) above 10 years. Over half (n = 207,
52.6%) were older than five years when they were initiated on
ART. The mean age at the time of ART initiation was 5.6 years
(SD = 3.4, range 0-16 years).

Disclosure status

The majority (n = 308, 75.9%) of caregivers believed that
disclosure to children is important and that it should be done,
yet less than a third (n = 111, 27.4%) of the children were
informed about their HIV diagnosis, 61 (61%) had been told their
diagnoses at 10-16 years and 39 (39%) at 5-9 years. The mean
age atdisclosure was 9.84 years (SD = 2.9 years, range 5-16 years).
The proportion of children who knew their status was greater
among older children compared with young children.

For over a third (n = 31, 31%) of the children, disclosure was
made by the biological parents, 27 (27%) by health professionals,
22 (22%) by grandparents, and 20 (20%) by other relatives.

Most caregivers disclosed because they believed that the child
has a right to know the status (n = 32, 43.2%), to improve
adherence to treatment (n = 26, 35.1%), to respond to the child’s
questions about medication (n = 9, 12.1%), the child was old
enough to understand HIV (n = 4, 5.4%), and to prevent the child
from infecting others (n = 3, 4.1%) (Table 3).

Non-disclosure and intention to disclose

Table 4 presents the reasons for not disclosing the HIV status to
the children. The main reason was concern that the child was too
young (n = 153; 52%), the child would tell others and the family
might be stigmatised (n = 21, 7.1%), the child would experience
negative reactions to disclosure (n = 24; 8.2%), the child would
not understand what HIV is all about (n = 66; 22.4%), the child
would harm him/herself and commit suicide (n = 10; 3.45%), the
child would think he/she was different from others and
self-stigmatise (n = 10; 3.4%), and caregiver lack of disclosure
skills (n = 10; 3.4%).

Non-disclosed caregivers were asked about what they told their
children about taking medication and their illness: 115 (43.9%)
said the child did not ask about the illness or medication, 86
(32.8%) substituted HIV with other less stigmatising conditions,
26 (19.3%) stated that they changed the discussion, 35 (13.4%)
said nothing to the child about his/her medication.

Almost all (n = 277; 94.9%) thought that disclosure should be
made after 10 years, but the mean preferred age of disclosure
was 13.5 years (SD = 2.9; range 6-21 years). Over half (n = 154;
52.7%) thought that disclosure should be made between 10 and
14 years of age, 121 (41.4%) said between 15 and 20 years of age,
and 15 (5.1%) felt that disclosure should be made before 10 years
of age.

The majority (n = 49; 46.4%) of caregivers preferred to disclose
the HIV status to children themselves, 7 (2.2%) thought that the
caregiver and health provider should disclose, and 62 (19.8%)
thought that the health providers should disclose (Table 4).
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Table 3: Disclosure status of children and caregiver reasons for Factors associated with disclosure

Table 4: Caregiver-reported barriers to disclosure and intentions to

disclosure Child age, age at diagnosis, and age at ART initiation were
- associated with disclosure status of children. Children diagnosed
Variables Frequency Percentage at age 11-16 years were 5.6 times more likely to be disclosed to
Disclosure status (n = 405) than those aged 0-5 years (OR = 5.6, p < 0.000; Cl = 2.80-11.42),
Disclosed m 27.4 children aged 10-17 years were 3.6 times more likely to be
Not disclosed 294 726 disclosed to than those aged 5-9 years (OR = 3.6, p < 0.000, Cl =
A MV discl 100 2.23-5.80). Children who started ART at age 11-15 years were 5.9
geat isclosure (n =100) times more likely to be disclosed to than those aged 0-5 years
5-9 years 39 390 (OR=5.9, p < 0.000, Cl: = 2.96-11.9).
10-16 years 61 61.0
Daicen wihe fadasad [V seis (e daild Caregivers who had primary education were three times more
(n=100) likely to disclose than those who did not have any formal
parents 31 31 education (OR=3.0,p =0.012, Cl = 1.27-7.08).
Healthcare workers 27 27 L . . L
) In multivariate analyses, only children’s age remained significantly
Other relatives 42 42 associated with disclosure (OR = 2.81, p < 0.000, Cl 1.64-4.81)
Caregivers'reasons for disclosure (n = 74) (Table 5).
To improve adherence to treatment 26 35.1
To prevent infecting others 3 4.0 DI.SCUSSIO.h . )
The child was asking questions about 9 122 Thls study investigated th.e prev.alence and barrle.rs. to.test and
taking medication disclose HIV status to children in rural communities in South
m— m TS—— . 54 Africa. Almost half (45.2%) of the children were orphans and
Hl\?c HEp el st B A ’ were accompanied to the health facilities for ART follow-up by
grandparents, aunts, uncles, and older siblings. All the children
It's the child’s right to know his/her status 32 43.2

were receiving ART at the time of the survey with a mean
duration of ART use of four years. Consistent with other studies,
children were chronically ill from recurrent infections when
caregivers sought HIV testing.""”"® A study conducted in Uganda

disclose reported that lack of HIV-specific perinatal care, orphan-hood,
caregiver financial constraints, unawareness of HIV symptoms,
Factor Number  Percentage . . .

- — - and fear of stigma were risk factors for late disease stage at
(Ba”';;‘;”e"e”t'“g disclosure to children presentation among perinatal infected children.’ In the current
n= . P

study, half of the children were orphans and the majority were
Child would harm him/herself 10 34 cared for by grandparents who were pensioners with low literacy
Fear of negative reactions to disclosure 24 8.2 levels and poor socio-economic status. The age at which children
Child would tell others 21 71 were tested for HIV varied greatly, but almost half were older
e - 5/ than five years when they were tested and diagnosed with HIV.
Child does not understand HIV 66 224 The prevalence of disclosure to children was low (27.4%) and
Child is too young 153 520 similar to studies conducted elsewhere,'*'*2° but lower than
Lack skills to disclose 10 34 previous findings in South Africa. Mahloko and Madiba?®
ez g T Bl e el reported ? prevalencg of 40% in an urban setting. D|sclosur.e was
sure (n = 262) low, despite all the children receiving ART for a mean duration of
. o L .
Child does not ask about his/her illness or 115 439 four years and most caregivers (75.9.A)). believing that children
medication have a right to know their status. Similarly, John-Stewart and
Caregiver says nothing about the iliness - — colleagues .fc?unc! 'that dliscilosure reman'we.!d low ('even with
' _ ) repeated clinic visits providing opportunities for disclosure.”
substitute HIV with other diseases 86 328 This suggests that caregivers in limited-resourced settings face
Change the discussion 26 9.9 more barriers to disclose due to higher prevalence of HIV-related
Preferred age at disclosure (n = 292) stigma. We found that one of the barriers to disclose was a
p— 15 51 caregiver’s concerns that the child would not keep the diagnosis
secret and feared that the family would be stigmatised. These
10-14 years 154 527 findings have been documented in other studies.'020-23
15-20 years 121 414
> 20 years 2 0.7 Disclosure to children was delayed, the mean age at disclosure
Preferred person to disclose HIV to child was 9.8 years, and for the majority of children (61%) disclosure
(n=314) occurred between 10 and 16 years. The mean age at disclosure is
. ) . ; s
Caregiver 245 78.0 c.onsilstent with an earlle'r study conducted in South Africa.
: i Findings from other studies had suggested that low levels of
Caregiver and health provider 7 22 . . X . .
disclosure are the result of caregivers disclosing to older children
Health provider 62 198 as they believed that they can understand an HIV diagnosis.’?"%5
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Table 5: Multivariate logistic regression of HIV disclosure to child

Factor Oddsratio  Std. error z p>z [95%Cl]
Child age 2.82 0.775 3.77 0.000 1.64-4.83
Age at HIV 1.57 0.413 1.71 0.087 0.94-2.63
diagnosis

ART start age 1.18 0.320 0.61 0.541 0.69-2.01
Caregiver 116 0.139 1240216 092-147
educational

level

This was not the case in the current study, since 51% of the
children were above 10 years old and yet the prevalence of
disclosure remained low, and only 60% of the disclosed children
were older than 10 years. Similarly, almost all caregivers thought
that disclosure should be made after 10 years of age, and over
half intended to disclose when the child was between 12 and
15 years. The mean preferred age of disclosure was 13.5 years,
which was higher than that reported in other studies.’>2022

We found that even though older age of the child was a
determinant for disclosure in the logistic regression analysis, it
was not the main reason disclosure occurred. Age on its own is
not the main determinant for disclosure to perinatally infected
children. There is evidence that caregivers in developing and
developed countries do not agree on the most appropriate age
for disclosure. This is also evident in the current study where we
found that disclosure occurred between 10 and 16 years. The
main reasons given for disclosure were to improve adherence to
treatment (35%) and belief that the child had a right to know his/
her status (43%). For a small proportion of children (12%),
disclosure occurred in response to the child asking questions
about why he/she was taking medication. These reasons have
been reported in other studies.'®2'?5-28 Consistent with other
studies,'*?'? most caregivers (84.6%) disclosed the child’s status
to other people despite the low disclosure to children.

The most commonly cited reason for non-disclosure was the
child’s age; caregivers had concerns that the child was too young
and would not understand an HIV diagnosis (74.5%). These
concerns also meant that because the children would not
understand the implications of an HIV diagnosis, they would not
be able to keep a secret. Hence, they deferred disclosure to an
age when the child would understand the meaning of an HIV
diagnosis. Fear that disclosure would have negative emotional
consequences on the child and that the child would harm him/
herself by committing suicide were other child-related reasons
for non-disclosure. Caregiver-related reasons for non-disclosure
were lack of skills to disclose. This is consistent with the fact that
some caregivers preferred disclosure to be conducted by
healthcare workers (HCWs). These reasons are not different from
reports in other studies.'%13151819.21.2326

Despite concerns about not knowing how to disclose, most
caregivers believed that the caregiver is the most appropriate
person to disclose to children under their care. In the current
study and others, disclosure for the majority of the children
(73%) was made by family members who are the primary
caregivers of the children.?**'2?7 |n a recent study conducted in
South Africa, healthcare workers also viewed disclosure to
children as the responsibility of the caregivers.? Even though
caregivers desire to conduct the disclosure themselves, the role
of the HCWs in disclosure to children should not be undermined.
Literature shows that HIV disclosure for a number of children is

done by the HCWs.%-2 |n the current study, disclosure for about
a third (27%) of the children was conducted by HCWs. About 20%
of caregivers expressed the need for support from HCWs to
disclose to their children. Other studies found that caregivers
believed that disclosure should be done by caregivers together
with HCWSs.2'-226 |t js important that caregivers are supported to
overcome the barriers that prevent them from disclosing, and
HCWs have a crucial role to play in preparing caregivers to carry
out the disclosure.?>%32°

Even though children’s questions provided the caregivers with
an opportunity to disclose, this did not often occur. We found
that instead, in response to children’s questions, caregivers
substituted HIV with other less stigmatising conditions like
tuberculosis (32%), while others changed the discussion or
ignored the child’s questions (9.9%). Similar findings where
children were told that they had a disease other than HIV have
been reported elsewhere.’® Almost half of the caregivers (43.9%)
reported that their children did not ask about their illness or
medication and (13%) did not say anything to the children with
regard to their illness.>

As reported in other studies,'®??'3° we found associations
between disclosure status and child demographic and clinical
characteristics. Child age more than 10 years, ART start age more
than 10 years, and disclosure age more than 10 years were
independently associated with increased odds of disclosure. In
multivariate analyses, only child’s age remained significantly and
independently associated with disclosure. It is important that
the demographic characteristic of perinatally infected children,
particularly the age, is taken into consideration by healthcare
providers when planning disclosure interventions. In the current
study setting, HIV diagnosis was also delayed to an older age,
hence the association of age and disclosure. Healthcare providers
should promote early testing of HIV-affected children to
diagnose perinatally infected children early for effective
management of their HIV disease.

Conclusions

The prevalence of disclosure was low and delayed to when the
children were above 10 years of age. Almost all the caregivers
who had not disclosed thought that disclosure should be made
after 10 years of age, although the preferred mean age at
disclosure was much higher than the mean age at disclosure
observed in the study. Although child’s age was the only factor
associated with disclosure, it was not the main reason disclosure
occurred; caregivers disclosed to promote adherence to
medication and in the belief that the child has a right to know
his/her status.

The main barrier to disclosure was fear of stigma and
discrimination. Although the caregivers had concerns that the
child was too young for disclosure, in essence, fears of the child
telling others about his/her HIV status with consequences for
stigma and discrimination for the family and the child dissuaded
caregivers from disclosure. We also found that non-disclosed
caregivers lacked the knowledge and skills to disclose but
desired to conduct the disclosure themselves. The desire to be
the ones to disclose, while they lacked the skills, resulted in
postponement of the disclosure event. The need to develop
guidelines to provide caregivers with HIV knowledge and
disclosure skills to overcome the barriers that prevent them from
disclosing remain crucial in the endeavours to increase disclosure
to HIV-infected children and adolescents.
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Limitations

The study was cross-sectional and we could not establish how
disclosure was conducted. We also depended on the caregivers
to report on disclosure status because children were not
interviewed, and therefore caregivers might have over-reported
disclosure to children due to social desirability. Recall bias was
mitigated by verifying the information provided by the caregiver
using the child’s medical records.

The strength of the study is that it was conducted with a sample
that was representative of children seeking HIV care in primary
health facilities, making the findings generalisable in similar
settings.
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