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ABSTRACT
Introduction The prevalence of chronic, lifestyle- related 
diseases is increasing among adults and children from 
low- income and middle- income countries. Despite the 
effectiveness of community- based interventions to 
address this situation, the benefits thereof may disappear 
in the long term, due to a lack of maintenance, especially 
among disadvantaged and high- risk populations. The 
KaziBantu randomised controlled trial conducted in 2019 
consisted of two school- based health interventions, 
KaziKidz and KaziHealth. This study will evaluate the long- 
term effectiveness and sustainability of these interventions 
in promoting positive lifestyle changes among children 
and educators in disadvantaged schools in Nelson 
Mandela Bay, South Africa, in the context of the COVID- 19 
pandemic.
Methods and analysis This study has an observational, 
longitudinal, mixed- methods design. It will follow up 
educators and children from the KaziBantu study. All 
160 educators enrolled in KaziHealth will be invited to 
participate, while the study will focus on 361 KaziKidz 
children (aged 10–16 years) identified as having an 
increased risk for non- communicable diseases. Data 
collection will take place 1.5 and 2 years postintervention 
and includes quantitative and qualitative methods, such 
as anthropometric measurements, clinical assessments, 
questionnaires, interviews and focus group discussions. 
Analyses will encompass: prevalence of health 
parameters; descriptive frequencies of self- reported health 
behaviours and quality of life; the longitudinal association 
of these; extent of implementation; personal experiences 
with the programmes and an impact analysis based on the 
Reach, Efficacy, Adoption, Implementation, Maintenance 
framework.
Discussion In settings where resources are scarce, 
sustainable and effective prevention programmes are 
needed. The purpose of this protocol is to outline the 
design of a study to evaluate KaziKidz and KaziHealth 
under real- world conditions in terms of effectiveness, 
being long- lasting and becoming institutionalised. We 
hypothesise that a mixed- methods approach will increase 
understanding of the interventions’ capacity to lead to 

sustainable favourable health outcomes amid challenging 
environments, thereby generating evidence for policy.
Trial registration number ISRCTN15648510

INTRODUCTION
Socioeconomic, environmental and cultural 
factors exert a significant influence on chil-
dren’s health and well- being.1 In impov-
erished communities in low- income and 
middle- income countries (LMICs), children 
are especially vulnerable to illness and lags 
in age- appropriate development, negatively 
affecting their life prospects.2–4 This precar-
ious situation has been aggravated by the 
COVID- 19 pandemic, which has compro-
mised millions of South African children’s 
education, mental health and nutrition.5 
Furthermore, the disease profile of urban 
populations from LMICs is approaching 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ The cohort of children was purposely and objec-
tively identified based on their high- risk profile; the 
follow- up of personal health outcomes is of addi-
tional value.

 ⇒ The mixed- methods approach, strengthened by the 
involvement of the community and key stakehold-
ers, will enable a comprehensive evaluation of the 
programmes.

 ⇒ Internationally recognised measurement methods 
for quantitative, as well as qualitative, were selected 
and adapted to the study setting.

 ⇒ The COVID- 19 pandemic might influence schools’ 
decision to discontinue or adapt the post- KaziBantu 
intervention and the research team will assess, but 
not influence, its implementation.

 ⇒ The study will yield context- specific results that will 
be closely linked to COVID- 19 measures and prac-
tices adopted by the schools.
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that of high- income countries, as the proportion of 
deaths attributable to chronic, lifestyle- related diseases 
increases.6–8 Of particular concerns are changing dietary 
habits and sedentary lifestyle patterns,9 10 both known 
to lead to metabolic and physiological changes, such as 
obesity and hypertension, also in young children.11 12 
Children presenting with cardiometabolic risk factors are 
at particularly high risk because of their predisposition 
to developing non- communicable diseases (NCDs) later 
in life.13 14 Thus, a reduction of undesired behaviours 
could potentially prevent the majority of chronic diseases, 
indicating a great need for prevention programmes and 
awareness campaigns.15 16

Global recommendations for physical activity (PA) stip-
ulate a daily minimum of 60 min of moderate- to- vigorous 
PA for children between 5 and 17 years old. Walter showed 
that the levels of in- school PA among children from 
marginalised communities in South Africa do not meet 
the minimal requirements,17 which was later confirmed 
by ‘The Healthy Active Kids South Africa Report Card’ 
(2018).18 Therefore, there is an urgent need to promote 
PA among at- risk communities in South Africa. Several 
school- based lifestyle interventions have proved effec-
tive in increasing levels of PA and reducing obesity in 
children from different contexts.19–21 However, very few 
school- based and large- scale PA intervention studies have 
been conducted in South Africa. The first study, Health-
Kick, was set in disadvantaged low- income communities in 
Cape Town and aimed at promoting healthy eating habits 
and regular participation in PA in children to reduce 
the risk of chronic diseases.22 Study results were not 
completely satisfactory and highlighted that educators 
play a key role in implementing lifestyle interventions in 
schools.23 24 Some studies have reported beneficial effects 
of integrated community- based interventions involving 
the participation of educators and children.25–27

‘Disease, Activity and Schoolchildren’s Health’ study 
documented the poor health status and double burden 
from communicable and NCDs of children in disadvan-
taged communities in Gqeberha, formerly known as Port 
Elizabeth, South Africa.28 It also revealed the potential 
for improvement through PA and health literacy inter-
ventions, following the principles that PA is key for the 
promotion of health and well- being among school chil-
dren, and that learning this at a young age will have long- 
lasting effects throughout life. Moreover, it emphasised 
the role of educators as influential and willing advocates.29 
Building on these results and experience, KaziBantu, 
a comprehensive school- based lifestyle intervention 
programme aiming at promoting health literacy in both 
children and educators of primary schools from disadvan-
taged communities in Nelson Mandela Bay (NMB) was 
developed.30KaziBantu, which is a composite Swahili and 
isiXhosa phrase meaning «Active People», was designed 
as a dual approach consisting of two school- based health 
promotion interventions, KaziKidz for children and Kazi-
Health for educators, and was implemented as a cluster 
randomised controlled trial (RCT) between January and 

October 2019. Preliminary results show that more than 
half of the assessed children (544/975) presented at least 
one risk factor for NCDs. Educators responded positively 
to the intervention as they felt the programme was also 
focused on their health and well- being (individualised 
results were communicated to the study participants) and 
took cognizance of the difficult work environment they 
faced daily.

Furthermore, evidence suggests that general and 
work- related stress increases the risk of mental ill health 
(burnout, anxiety, impaired quality of sleep), as well as 
physical disease (coronary heart disease and musculo-
skeletal disease). These factors seem to contribute to 
an increased risk of premature death.31 This risk was 
confirmed in a large representative sample of South 
African educators (N=21 307) working in public schools. 
High stress levels, lack of job satisfaction and different 
stress- related physical illnesses (hypertension, heart 
disease, stomach ulcers, mental distress, tobacco and 
alcohol misuse) were reported.32

Although evidence exists on the effectiveness of 
community- based lifestyle interventions in LMICs,33 
studies have also shown that positive effects tend to disap-
pear in the long term,34 sometimes because programmes 
fail to be maintained.35 36 In addition, there is still a scar-
city of evidence regarding the feasibility of educational 
programmes in at- risk populations in disadvantaged 
school settings. We hypothesise that a comprehensive 
approach focusing specifically on high- risk children and 
their educators might increase implementation feasi-
bility and ultimately lead to sustainable favourable health 
outcomes in both groups.

Objectives
The goal of this follow- up study is to determine the long- 
term post- RCT effectiveness, adoption and continuity of 
both KaziKidz and KaziHealth school- based health inter-
ventions in disadvantaged primary schools in NMB, 
South Africa, under real- world conditions and amid the 
COVID- 19 pandemic. To achieve this goal, the following 
objectives are set:
1. To assess the effectiveness of the interventions in pro-

moting long- lasting, positive lifestyle changes among 
children and educators, thereby reducing risk factors for 
NCDs;

2. To evaluate the postintervention sustainability concern-
ing the continuation of the programme implementation 
in the schools as well as the institutionalisation within 
the Eastern Cape Department of Education (ECDoE) in 
South Africa.

3. To provide recommendations towards guidelines for 
a health promotion framework, as well as its adaption 
to new contexts that may be translated into policy and 
practice.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2020-047296 on 5 O

ctober 2021. D
ow

nloaded from
 

http://bmjopen.bmj.com/


3Arnaiz P, et al. BMJ Open 2021;11:e047296. doi:10.1136/bmjopen-2020-047296

Open access

METHODS
Research setting
This study is conducted in the eight schools originally 
selected for the KaziBantu RCT.30 These are quintile 
three primary schools in the townships and Northern 
areas of NMB, in the Eastern Cape province of South 
Africa. The quintiles of South African schools are deter-
mined through the national poverty table and are ranged 
on a scale from 1 (poorest) to 5 (least poor). Quintile 
three schools represent no- fee paying schools and their 
communities are adversely affected by poverty and high 
unemployment rates.

Study population
Originally, in the KaziBantu project, both KaziKidz and 
KaziHealth interventions were conducted in four schools, 
whereas the other four participating schools were used 
as controls.30 In total, 975 children from fourth to sixth 
grade (aged 8–16 years) were enrolled in the study; 482 
children were allocated to the intervention and 493 to 
the control arm. At the same time, 160 educators were 
enrolled among all participating schools; of those, 85 
took part in KaziHealth, whereas 75 served as waiting- list 
controls.

This study will follow up children and educators from 
the KaziBantu trial. While all educators who took part 
in KaziHealth have been invited to participate in this 
follow- up phase, a cohort of children from the KaziKidz 
intervention, who have been identified as having an 
increased risk for NCDs, have been included in this study. 
We have defined increased risk as a child presenting at 
least one of the following cardiometabolic risk factors: 
(1) overweight or obesity, (2) elevated blood pressure or 
hypertension, (3) pre- diabetes or diabetes, (4) borderline 
or dyslipidaemia; according to age appropriate, standard 
classifications (table 1) and based on KaziBantu baseline 
data from July 2019. Of the 975 children who participated 
in KaziKidz, 544 were classified as «high risk» according 
to the above- mentioned definition. Since then, 183 chil-
dren have graduated from primary school resulting in 
361 eligible learners. Of those, 240 have consented to 
participate and have been enrolled in this follow- up study 
at the time this protocol was published. Of the 160 educa-
tors enrolled in the KaziHealth program in 2019, 105 have 
consented to participate and have been enrolled in this 
study so far.

Intervention
The KaziKidz intervention consists of a tailored, ready- 
made teaching material toolkit for grades 1–7 and 
addresses children’s risk factors for NCDs, health 
behaviours and psychosocial health. On the other hand, 
KaziHealth is designed as a workplace intervention 
targeting educators’ health and well- being through health 
risk assessments and personalised lifestyle coaching. The 
interventions have been described in detail elsewhere30 
and all teaching materials and other project resources are 
freely available online.37

After conclusion of the KaziBantu RCT in 2019, all 
eight schools were given the freedom to conduct Kazi-
Kidz and KaziHealth. Thus, all children from grades 1–7 
may have participated in KaziKidz, regardless of health 
condition. However, the implementation of KaziKidz and 
KaziHealth has proceeded independently and without 
support from the project team in all schools, under 
so- called «real- world» conditions. Therefore, the delivery 
of the programmes might have been only partially imple-
mented. For instance, some schools might have needed to 
adapt KaziKidz to comply with COVID- 19- related require-
ments, while other schools might have not been able to, 
or decided not to, continue with the intervention at all.

Study design
This study represents an observational follow- up of the 
KaziBantu RCT and has been designed as a longitudinal 
study to investigate the long- term effects of both lifestyle 
interventions, KaziKidz and KaziHealth, on health param-
eters and behaviours of a cohort of high- risk children, as 
well as all educators originally included in the RCT. The 
overall effectiveness and sustainability of the programmes 
will be assessed using a mixed- methods approach, 
including quantitative and qualitative data collection 
methods and analyses (figure 1). Recruitment has started 
in March 2021. Assessments of health outcomes will be 
performed both for children and educators at two time 
points: April 2021 and September 2021, that is, 1.5 and 
2 years post- RCT, to evaluate the maintenance of healthy, 
active lifestyles and its effect on an individual level. As 

Table 1 Classification criteria for cardiometabolic risk in 
children

Risk factor Indicators and cut- off points

Adiposity59 60 BMI- for- age (SD)

  Overweight >+1 and ≤+2

  Obesity >+2

Blood pressure61 62 SBP and/or DBP (percentiles and 
mm Hg)

  Elevated blood 
pressure

≥90th and <95th or <90th 
but ≥120/80

  Hypertension stage 1 ≥95th and ≤99th
or ≥130/80

  Hypertension stage 2 >99th
or ≥140/90

Glycaemia63 HbA1c (mmol/mol)

Pre- diabetes >39 and <48

Diabetes ≥48

Dyslipidaemia64 65 TC (mmol/l)

Borderline ≥4.40 and 5.15

Dyslipidaemia ≥5.15

BMI, body mass index; DBP, diastolic blood pressure; HbA1c, 
glycated haemoglobin; SBP, systolic blood pressure; TC, total 
cholesterol.
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part of the postintervention evaluation, the extent of 
KaziKidz’s implementation in the schools will be obtained 
from school representatives at both time points to be able 
to correlate the observed outcomes with continued partic-
ipation in the original intervention. A qualitative analysis 
of the school headmasters’ experiences with KaziKidz, 
as well as of its incorporation into the schools’ curric-
ulum with officials from the ECDoE, will take place 2 
years post- RCT, in October 2021. Additionally, qualitative 
analyses will also be conducted with school educators on 
their experiences with, and incorporation of, KaziHealth 
into their lifestyles 2 years post- RCT, in October 2021. 
Further information on the adoption and acceptance of 
KaziKidz by educators and parents, and of KaziHealth by 
school headmasters’ and ECDoE officials will be obtained 
during October 2021.

This postintervention sustainability assessment does not 
involve the evaluation of programme delivery adequacy. 
Similarly, the research team will not influence the effect 
that «real- world» conditions might have on whether, or 
how, the interventions are delivered in the schools. Since 
the studied cohort does not involve the follow- up of a 
control group, participants from schools refusing the 
implementation would serve as comparison groups for 
potential health and behavioural effects.

Data collection
Primary outcomes include anthropometric and clinical 
examinations, self- reported and objectively measured PA, 
self- reported diet and self- reported psychosocial health, 
while secondary outcomes include age, sex, socioeco-
nomic status (SES)and school. Standard procedures to 
assess the interventions’ health effects on markers for 
NCD risk factors will be conducted by well- trained profes-
sional staff (eg, biokineticists), who will adhere to stan-
dardised, quality- controlled protocols established during 
previous work of the research group in the area.

Anthropometric measurements: Body weight will be 
measured on a digital weighing scale and body height 
against a stadiometer with back erect and shoulders 
relaxed. Body mass index (BMI) will be calculated as 
weight (kg)/height (m),2 and additionally, BMI- for- age 
stratified by sex will be determined for children according 
to WHO growth charts. Waist circumference will be 
measured with a steel tape between the rib cage and the 
iliac crest and hip circumference at the maximal circum-
ference of the buttocks; waist- to- hip ratio will be calcu-
lated as waist circumference/hip circumference. Body fat 
percentage will be assessed via bioelectrical impedance 
analysis (BIA) with a wireless body composition monitor 
(Tanita MC- 580; Tanita, Tokyo, Japan) in participants at 
least 3 hours after food consumption.

Clinical examinations: Blood pressure will be measured 
three times after the participant has been seating for 5 
min. The Omron digital blood pressure monitor and 
appropriate cuffs sized 17–22 cm for children and 22–32 
or 32–42 cm for adults will be used for this purpose and 
will be wrapped around the left arm with the bottom of 
the cuff placed about 4 cm above the elbow and the palm 
facing up. The blood pressure will be estimated as the 
average value of the second and third measurement. A 
full blood lipid profile will assess total cholesterol, low- 
density lipoprotein cholesterol, high- density lipoprotein 
cholesterol (HDL- C), triglycerides, non- HDL cholesterol 
and cholesterol to HDL ratio with the Alere Afinion AS 
100 Analyzer point- of- care testing instrument. Glycated 
haemoglobin (HbA1c) will be measured from the second 
of two blood drops extracted from the fingertip previ-
ously cleaned with alcohol and pricked with a safety 
lancet, using the Alere Afinion AS 100 Analyzer. Haemo-
globin concentration will be assessed for educators with 
the HemoCue Hb 301 system.

Objective measurement of physical behaviours: PA will 
be measured for each participant using an accelerometer 
(ActiGraph wGT3X- BT, Pensacola, Florida, USA) which 
will be worn around the hip, at all times, for 7 days (five 
weekdays and two weekend days), except for activities 
involving water contact.

Questionnaires: Information on PA during school 
hours and in their free time will be self- reported by chil-
dren using adjusted questions from the PA Questionnaire 
for Children.38 Dietary behaviours and nutrition will be 
self- reported by children through a tailored, validated 
food frequency questionnaire39 40 and by educators via 

Figure 1 Overview of the follow- up study design to 
assess the sustainability and effectiveness of KaziKidz and 
KaziHealth.
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a 24- hour dietary recall questionnaire.41 The validated 
KIDSCREEN- 10 questionnaire, European generic health- 
related quality- of- life questionnaire (10- domain version), 
will be implemented to determine children’s physical 
and psychological well- being.42 43 Where necessary, ques-
tionnaires will be translated into the home language of 
the children, isiXhosa or Afrikaans, and additionally 
explained orally by students of the Nelson Mandela 
University. Self- reported psychosocial health in educa-
tors will be assessed through general perceived stress 
(four- item Perceived Stress Scale),44 work- related stress 
(Effort- Reward Imbalance),45 work and family conflict 
(Work and Family Conflict Scale),46 and burn- out symp-
toms (Shirom- Melamed Burnout Measure47) question-
naires. Information about educators’ work attendance 
will be obtained from the schools’ attendance registers. 
A self- developed questionnaire will be used to assess the 
continuity and extent of KaziKidz’s implementation in the 
schools and will be answered by the school representative.

The support for, and integration into the school curric-
ulum of, KaziKidz and KaziHealth sustainability will be 
studied by qualitative research, employing credibility, 
transferability, dependability, confirmability and authen-
ticity as quality criteria when employing qualitative 
methods .48

Interviews: Information on the strengths, challenges 
and prospects of the KaziKidz toolkit implementation in 
the schools and the Eastern Cape school curricula will 
be collected via semistructured interviews. Interviewees 
will include principals from all participating schools 
(n=8), as well as representatives from the ECDoE (n=1), 
Provincial Teacher Development Institute (n=1) and 
the Nelson Mandela University (n=1). The interview 
schedule pertains to the perceived strengths, weaknesses, 
acceptance and degree of integration of the intervention 
programme into the school curriculum.

Focus groups: Information on community feasibility 
and community acceptance of KaziKidz and KaziHealth 
will be gathered during 16 focus group discussion (FGD) 
sessions of eight participants each. For KaziKidz, six focus 
groups will be organised and will include 24 parents and 
24 educators from previous intervention and control 
schools. The sessions will last approximately 60 min. 
Parents and educators will be part of different groups to 
focus on the feasibility and acceptance of the programme 
at home and in schools, respectively. For KaziHealth, eight 
focus groups will include educators from all schools, 
whereas two other sessions will be organised with all eight 
schools’ principals, on the one hand, and officials from 
the ECDoE, on the other.

Data management
Throughout the study, personal data will be anonymised. 
All data will be saved on SWITCHdrive, a Swiss non- 
commercial cloud data storage service for institutions of 
higher education. Stored data will be backed up weekly 
and the principal investigator will supervise the content 
to ensure data quality. Data collected will be accessible 

only to authorised personnel (investigators and ethics 
committee members) and exclusively used for scientific 
research. Quantitative data will be double- entered and 
validated in EpiData V.3.1 and once cleaned, transferred 
to STATA V.15.1 for statistical analysis. Interviews and 
FGDs will be audiorecorded, transcribed and coded. At 
the end of the study, data will be anonymised and shared 
using the publicly accessible data repository, Zenodo.

Data analysis
Anthropometric, clinical indicators and objectively 
measured PA will be characterised by means and SD, if 
they are close to the normal distribution, and otherwise 
by medians and IQRs. Data on self- reported health status, 
PA and dietary patterns collected in questionnaires will 
be treated as categorical data and described by their 
frequency distributions. The interview and FGD data will 
be analysed using qualitative content analysis,49 and each 
interview and focus group transcript will be cross- coded 
to locations and thematic fit. To improve intercoder reli-
ability, two independent coders will be employed. The 
results of the qualitative analyses will include a taxonomy 
of the perceived strengths, challenges and implementa-
tion of the intervention programme.

Cross-sectional analysis
Mixed linear models: Associations of continuous health 
and PA outcomes with personal characteristics (eg, sex, 
SES) will be assessed postintervention, that is, from data 
collected after the conclusion of the trial. It will be adjusted 
for the type of school (ie, intervention vs control) and 
potential clustering within schools and classes, respective 
random intercepts will be used.

Mixed logistic regression: For categorical outcome 
measures, after suitable dichotomisation of polytomous 
outcomes, associations with the same predictor variables 
as for the mixed linear models will be analysed post- 
intervention using the same random intercepts.

Longitudinal analysis
Mixed linear regression: Associations between longitu-
dinal changes in continuous variables (eg, BMI) and indi-
vidual characteristics, like sex and SES, will be assessed 
with random intercepts for schools and classes. Longitu-
dinal changes in these outcomes will also be compared 
between the previous intervention and control schools 
after adjustment for personal characteristics. Moreover, 
changes in health parameters will be regressed against 
changes in PA and nutritional parameters. All analyses 
will be conducted, with and without adjustment, for the 
postintervention values of the respective outcomes. Also, 
potential associations between adjusted school- specific 
means of longitudinal changes in health parameters and 
the retrospectively assessed degrees of implementation 
of intervention measures in the respective schools will be 
assessed.

Mixed logistic regression: Longitudinal changes in 
categorical outcomes will be analysed by dichotomising 
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polytomous outcomes. Analyses will be stratified 
according to the postintervention value of the dichoto-
mised outcome, using mixed logistic regression models 
of the follow- up outcome with the same random effects 
structure and the same predictor variables, as previ-
ously described, for the mixed linear models. Additional 
analyses will be conducted by treating the postinterven-
tion and the two consequent FU outcomes as repeated 
measures.

To adjust for biases associated with missing data and/
or lost to follow- up, inverse probability weighting will be 
used. Data imputation will be considered as an additional 
option if the drop- out rate is moderate ( ie, <20%).

Impact analysis
For the second objective of assessing the overall commu-
nity impact of the intervention, its acceptability, adoption, 
implementation and maintenance will be explored at the 
individual, community and organisational level. For this 
purpose, a systematic analysis will be performed based 
on the RE- AIM evaluation framework and its proposed 

dimensions ((1) Reach, (2) Efficacy, (3) Adoption, (4) 
Implementation and (5) Maintenance).50 Each dimension 
will be analysed separately, using pieces of data collected 
by the above- mentioned methods and as described in 
table 2, and results will be expressed as percentages. Ulti-
mately, the combination of all five dimensions will result 
in a score that Glasgow and colleagues refer to as «public 
health impact» or «population- based effect».50

Participant and public involvement
Adult participants were involved in the conception of the 
research question by identifying their pivotal role in both 
the implementation and maintenance of the intervention. 
They will collaborate in the methodology via interviews 
and FGDs, where preliminary results will be presented for 
their verification. Participants will also contribute to the 
results by reporting on the burden of the interventions 
and specific local needs.

Participants have been informed on the study, along-
side their right to voluntary participation and withdrawal 
at any time without justification. Before taking part in any 

Table 2 Impact analysis evaluation based on the RE- AIM framework

Dimensions Social level Evaluation criteria

Reach
Proportion of the target population that 
has participated in the intervention

Individual:
Children
Educators

Number and characteristics of children who:
 ►  Have received at least half the planned lessons, as 
reported by the educators.
Number and characteristics of educators who:

 ►  Have received the health risk assessment.
 ►  Have attended at least one face- to- face coaching 
session.

Efficacy
Success rate of the intervention in 
reducing risk factors

Individual:
Children
Educators

Changes in:
 ►  Anthropometric measurements.
 ►  Clinical parameters.
 ►  Quality of life.

Adoption
Proportion of settings that has 
incorporated the intervention

Organisational:
School educators
School principals

Number and characteristics of:
 ►  Schools that implemented the intervention.
 ►  Health- promoting activities per school.

Community:
School educators
Parents

Number and characteristics of:
 ► Educators who have adopted KaziHealth 
recommendations.

 ► Parents aware of and supporting KaziKidz activities.

Implementation
Extent to which the intervention has 
been embedded in the schools under 
naturalistic conditions

Organisational:
School principals

Number of:
 ►  Grades and classes participating in the intervention.
 ►  Terms per school year in which the intervention is 
being taught.

 ►  Staff involved in delivering the intervention.

Maintenance
Adherence to and dissemination of the 
intervention

Individual:
Children
Educators

Changes in:
 ►  Physical activity and dietary behaviour.

Organisational:
Eastern Cape 
Department of 
Education
Nelson Mandela 
University

Number and characteristics of:
 ► Schools/districts that have the intervention integrated 
into the curriculum/environment.

 ► Actions taken towards its permanent integration 
(policy), for example, teaching agenda of future 
educators.

RE- AIM, Reach, Efficacy, Adoption, Implementation, Maintenance.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2020-047296 on 5 O

ctober 2021. D
ow

nloaded from
 

http://bmjopen.bmj.com/


7Arnaiz P, et al. BMJ Open 2021;11:e047296. doi:10.1136/bmjopen-2020-047296

Open access

assessment, as proposed by this study, oral assent has been 
sought from children and written consent from their 
guardians, as well as from the participating educators.

Study results will be summarised in manuscripts and 
submitted for publication to open- access, peer- reviewed 
scientific journals. Results will also be presented at 
relevant national and international conferences and 
workshops.

Methodological limitations
The implementation of KaziKidz and KaziHealth will not 
be monitored by the research team and schools were 
given the freedom to decide whether, and to what extent, 
they will deliver the health interventions. Therefore, any 
participating school may decide not to implement the 
interventions after completion of the KaziBantu trial. The 
extent of KaziKidz’s implementation will be assessed via 
questionnaire with school representatives and informa-
tion about the reasons for discontinuation will be sought; 
this information will be considered for the feasibility 
assessment. Similarly, the status and extent, including 
reasons for discontinuation, of KaziHealth’s implementa-
tion will also be explored and evaluated via FGDs with 
school educators, headmasters’ and ECDoE officials. 
Furthermore, for those cases where a further implemen-
tation of the interventions has not taken place, it will 
be aimed at measuring the corresponding children and 
educators at the foreseen follow- up time points.

Discussion
Globally, a total of 41 million deaths are attributable to 
non- communicable, chronic conditions, such as diabetes, 
coronary heart diseases or cancer every year. Of those 
deaths, it is estimated that around 80% are preventable 
because they are associated with poor diets, physical 
inactivity, alcohol addiction, tobacco use and polluted 
environments. However, NCD aetiology is very complex 
and individuals cannot be held responsible because they 
live in a system that encourages unhealthy behaviours. 
Hence, aiming merely to change behaviours might be 
complicated and ineffective over time. Instead, the focus 
should be on tailoring interventions aimed at creating 
environments that promote healthy lifestyles, making 
the system more beneficial, accessible and affordable for 
everyone. This is especially important in the early stages 
of life, where healthy behaviours can be adopted naturally 
and maintained throughout life. Furthermore, NCDs are 
a major threat to individual and national economic devel-
opment: unhealthy habits acquired during childhood will 
most likely lead to unhealthy adults who are unable to 
develop to their full potential.51

The COVID- 19 pandemic has highlighted the increased 
risk for severe disease and mortality faced by people living 
with chronic conditions.52 At the same time, it has jeop-
ardised the livelihood of millions of families, dispropor-
tionately hitting the most vulnerable and taking a special 
toll on children.53 By December 2020, South African chil-
dren lost up to a third of the school year, thus, not being 

able to complete the entire curriculum and leaving many 
gaps in children’s education. Moreover, socioeconomic 
inequality is also likely to have further increased, since 
poorer learners and schools were least able to catch up.54

On reopening in both 2020 and 2021, schools in South 
Africa have been forced to adopt strict measures to 
further limit the spread of COVID- 19. In addition to the 
staggered return to the school system, the 1.5 m social 
distancing requirement has led to schools incorporating 
what they referred to as a block teaching system, whereby 
schools operate at 50% or less of their capacity. More 
information on COVID- 19- related school lockdown and 
closure in South Africa and the Gqeberha region can be 
found in online supplemental material. Furthermore, 
the ECDoE advised schools not to exclude any of the 
subjects from the curriculum, but to prioritise the more 
heavily weighted academic subjects, such as English, 
Afrikaans, Mathematics and Science. Physical educa-
tion is currently not a stand- alone subject in the South 
African curriculum but forms part of the Life Orienta-
tion/Life Skills subject. Consequently, the likelihood of 
physical education receiving limited attention, and even 
being neglected, throughout the COVID- 19 pandemic is 
high. Hence, we believe that the implementation of the 
KaziKidz material might have been affected too, which 
justifies further exploration. The complexity of lifestyle 
interventions, such as KaziKidz and KaziHealth, and their 
successful implementation reside in their multidimen-
sional nature, that is, the involvement of individual, envi-
ronmental and policy factors that interact at multiple 
social levels (individual, community and organisational 
institutional). The RE- AIM framework will be followed 
to predict the feasibility of both interventions in terms 
of effectiveness, addressing whole populations, being 
long- lasting and becoming institutionalised.50 55 56 The 
information obtained from linking the intervention inte-
gration level in the schools with the personal adoption 
of behavioural changes and the achieved health effects 
both in children and educators, will yield unprecedented 
results on lifestyle interventions’ potential to effectively 
promote the acquisition and maintenance of healthy 
lifestyles during childhood and adulthood that will ulti-
mately support overall community health and well- being. 
Furthermore, we believe that continuing with the assess-
ments indicated in the methodology sections will provide 
valuable insights into the children’s health amidst the 
COVID- 19 pandemic, and facilitate contextually valid 
recommendations for future interventions, policy and 
practice.

Finally, due to the multifactorial nature of NCDs, 
collaboration among different sectors, such as govern-
ments, communities, academia and the private sector, is 
necessary. The comprehensive evaluation of a tailored 
school- based health promotion intervention presented 
in this paper could provide unique evidence and support 
the dissemination of the intervention and collaboration 
between partners from different sectors,57 ultimately 
influencing local policy.58
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Supplementary Online Material 

 
Information on COVID-19-Related School Lockdown and Closure in South 
Africa and the Port Elizabeth Region 

 

 
On 15 March 2020, the President of South Africa, Cyril Ramaphosa, declared a 

national state of disaster in response to the COVID-19 global pandemic. Ramaphosa 

announced measures such as immediate travel restrictions and the closure of all 

schools from 18 March. On 23 March, a national lockdown was announced lasting 

for 21 days, starting on 27 March. The initial three-week period was eventually 

extended, with different levels of lockdown regulating the various kinds of restrictions 

placed people’s movement and activity. South Africa developed a 5-tier “Risk 

Adjusted Strategy Lockdown” categorization [i.e., level 1 (least severe) to level 5 

(total lockdown)]. On 01 May 2020, Ramaphosa announced that a gradual and 

phased easing of lockdown restrictions would be implemented, lowering the national 

alert level to 4. From 01 June, the national restrictions were lowered to level 3. The 

restrictions were further lowered to alert level 2 on 17 August. From 21 September, 

restrictions were lowered again to alert level 1. In December, the country experienced 

a second wave of COVID-19 infections, resulting in a lockdown level tightening from 

an adjusted level 1 to an adjusted level 3, starting on 29 December. However, on 01 

March 2021, the lockdown level was lowered again from an adjusted level 3 to an 

adjusted level 1. On 31 May 2021 the country was moved from adjusted level 1 to an 

adjusted alert level 2, due to a third wave of infections. On 15 June 2021 the country 

was moved to alert level 3. On 28 June 2021, the country was moved to adjusted 

level 4, with the Delta variant fast becoming the dominant strain in the country. On 

25 July the country was moved to adjusted level 3. 

 

The COVID-19 pandemic has affected education systems globally, leading to the 

near complete closure of some schools. South African schools were closed on 18 

March 2020, resuming early June 2020. To compensate for the loss in educational 

teaching time, the mid-year school holidays were shortened by one week. However, 

for 10 weeks, children were not permitted to go to school. Although a small proportion 

of schools could quickly adapt and switch to online learning, educational activity came 

to a complete stop for most schools and no learning and teaching could take place, 

especially for quintile three categorization schools and below (i.e., no fee-paying 

schools), such as those involved in this study. Accordingly, the deep inequalities 

within the South African schooling system became evident. After several delays, 

schools officially reopened on 08 June 2020, with a planned staggered return of 

grades. Learners who returned to school first were those at exit points of primary and 

high schools, i.e., grades 7 and 12, respectively. However, on 24 July 2020, with only 
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five grades having returned (three for less than one full month), schools were closed 

again due to an upsurge in COVID-19 cases and deaths. Although schools remained 

closed until 24 August 2020, grade 12 learners returned to schools on 03 August 

2020. On 11 August 2020, grade 7 learners returned to school, whereas on 24 August 

2020, grades R – 4, grade 6, and grades 9 – 11 returned to school. Lastly, grades 5 

and 8 returned to school on 31 August 2020.  

 

The most significant educational time loss came from the timetabling model that 

schools were forced to adopt to meet the social distancing requirements, in addition 

with the staggered return to school system to further limit the spread of COVID-19. 

The Department of Basic Education stated that each school must comply with the 

1.5m social distancing requirements, as well as all schools must operate at 50%, or 

less, of their capacity at any given time. Schools were given the liberty to decide how 

this would be implemented and many schools had varied approaches, incorporating 

what the schools referred to as a block teaching system. The following were some 

examples of how the implementation/grouping of the 50% capacity occurred: 

 

• Each class was split in half and would alternate the days learners attend 

school. 

• The entire grade was split in half and would alternate the days each class 

would attend school. 

• Junior and senior grades were split, whereby the junior and senior grades 

would alternate the days attending school, i.e., all grades 4 and 5 on one day 

and all grades 6 and 7 the next day.  

• A ratio of 3:2 days out of 5 school days was incorporated, whereby one group 

of learners attended school for the first three days of the week, and then the 

last 2 days of the following week, and vice versa for the second group. 

This 50% capacity system is currently still applicable and being implemented at all 

schools, particularly those schools involved in this study. Schools were also advised 

that they should not exclude any of the subjects from the curriculum, but that they 

should adapt the timetable how they deem it necessary by prioritizing the more 

heavily weighted academic subjects, such as English, Afrikaans, Mathematics and 

Science. Consequently, the allocation of certain subjects would have been affected. 

Furthermore, given that physical education is currently not a stand-alone subject and 

forms part of the Life Orientation/Life Skills subject, the likelihood of physical 

education receiving limited attention is high. Although some schools may have 

attempted to include the Life Orientation/Life Skills subject in the timetable, our 

assumption is that it may not have been prioritized and may have been neglected by 

many schools throughout the COVID-19 pandemic. Hence, we believe that the 

implementation of the KaziKidz material would also not necessarily have taken place 

as originally planned; and requires further exploration.  

 

Although the initial objective of the study was to examine the long-term effectiveness 

and sustainability of both the KaziKidz and KaziHealth programs in promoting long 

lasting, positive lifestyle changes among children and teachers, the objective has now 

been adapted to evaluate sustainability concerning the continuation of the program 
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implementation, without the assistance from the research team, amidst the COVID-

19 pandemic. Therefore, the intervention itself has not been adapted, as the study 

aims to evaluate its sustainability, whilst embracing the COVID-19 reality. 

 
 

 

2020 Amended School Calendar  

Term Duration Number of school days 

Lockdown 

level 

Description Duration 

Level 5 

Total lockdown: Drastic measures 

to contain spread of COVID-19 

virus and save lives 

26 March 2020 – 30 April 2020 

Level 4 

Extreme precautions to limit 

community transmission and 

outbreaks, while allowing some 

activity to resume 

01 May 2020 – 31 May 2020 

Level 3 

Restrictions on many activities, 

including at workplaces and 

socially, to address a high risk of 

transmission 

01 June 2020 – 17 August 2020 

Level 2 

Physical distancing and restrictions 

on leisure and social activities to 

prevent the resurgence of the virus 

18 August 2020 – 20 September 2020 

Level 1 

Most normal activity can resume, 

with precautions and guidelines 

followed at all times. Population 

prepared for an increase in alert 

levels, if necessary 

21 September 2020 – 28 December 2020 

Level 3 

Restrictions on many activities, 

including at workplaces and 

socially, to address a high risk of 

transmission 

29 December 2020 – 28 February 2021 

Level 1 

Most normal activity can resume, 

with precautions and guidelines 

followed at all times. Population 

prepared for an increase in alert 

levels, if necessary 

01 March 2021 – 30 May 2021 

Level 2 

Physical distancing and restrictions 

on leisure and social activities to 

prevent the resurgence of the virus 

31 May 2021 – 15 June 2021 

Level 3 

Restrictions on many activities, 

including at workplaces and 

socially, to address a high risk of 

transmission 

16 June 2021 – 27 June 2021 

Level 4 

Extreme precautions to limit 

community transmission and 

outbreaks, while allowing some 

activity to resume 

28 June 2021 – 24 July 2021 

Level 3 

Restrictions on many activities, 

including at workplaces and 

socially, to address a high risk of 

transmission 

25 July 2021 – Present (August 2021) 
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1 15 January – 18 March 2020 46 

2 08 June – 24 July 2020 34 

3 24 August – 23 October 2020 44 

• 03 – 07 August Grade 12 learners returned 

• 11 – 14 August: Grade 7 learners returned 

• 17 – 21 August: Grades 7 and 12 learners returned 

• 24 August: Grades R – 4, Grade 6 and Grades 9 – 11 learners returned 

• 31 August: Grades 5 and 8 learners returned 

4 02 November – 15 December 2020 32 

 

2021 Amended School Calendar  

Term Duration Number of school days 

1 15 February – 23 April 2021 47 

2 03 May – 09 July 2021 39 

3 26 July – 01 October 2021 48 

4 11 October –15 December 2021 48 
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