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Abstract

Background Multimedia technology, recognized for its efficacy in education, offers a complementary approach

to traditional health education. In South Africa, community health workers (CHWs) play a pivotal role in improving
population health, but often lack comprehensive health knowledge. This study explores the effectiveness of using a
multimedia education-entertainment (MM-EE) intervention to enhance food and nutrition literacy among CHWs in
resource-challenged townships.

Methods Seventy-seven participants completed a baseline and 6-month post-intervention follow-up survey. The
MM-EE intervention comprised short stories conveyed via comic booklets and 30-second video clips, covering food
knowledge, use of food labels, meal preparation, planning, and eating behaviour. Materials were distributed via
mobile messaging services, including WhatsApp (as the primary social media platform), MMS, and SMS. Descriptive
statistics, chi-square tests, Wilcoxon signed-rank tests, and multivariate linear regression were conducted using R
studio version 4.3.3.

Results Over 70% of participants were classified as having obesity, and 18.2% as overweight, leading to 88.3% of
participants being classified as overweight or having obesity. A significant proportion of participants (68.8%) reported
having an existing non-communicable disease (NCD). The MM-EE intervention significantly improved CHWs'food
and nutrition literacy, reflected in improved median scores for meal preparation (43.1% [IQR: 19.6] pre- vs. 62.7% [IQR:
11.7] post-intervention), planning (58.6% [IQR: 12.1] pre- vs. 67.2% [IQR: 13.4] post-intervention), and overall food and
nutrition literacy (63.0% [IQR: 8.1] pre- vs. 69.4% [IQR: 10.9] post-intervention; p <.001).

Conclusion The study showed effective MM-EE intervention outcomes, positioning this method of health
dissemination as suitable for improving the food and nutrition literacy of CHWs in South Africa. The study suggests
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Key message

EE in improving population literacy.

Malnutrition, South Africa

the potential effectiveness of MM-EE approaches to enhance the health knowledge of the South African population.
However, adaptation for the wider population will require further research on scalability, sustainability and an
improved intervention design to address all dimensions of literacy.

High levels of food and nutrition literacy (FNL) are key to preventing diet-related health issues and improving
health outcomes and overall well-being globally. CHWs play a pivotal role in bridging the gap between healthcare
services and communities, making them ideal agents for disseminating nutrition information and fostering
behaviour change. This intervention study aimed to increase food and nutrition literacy among community health
workers in resource limited townships in South Africa, with the potential to enable food and nutrition-related
health education of the communities they serve. The effectiveness of this study further signals the potential of MM-

Keywords Multimedia education-entertainment, Food and nutrition literacy, Community health workers,

Introduction
In a shifting landscape characterized by intricate health
challenges and dynamic dietary trends, the enhance-
ment of food and nutrition literacy (FNL) is impor-
tant to ensuring improved health outcomes and overall
well-being [1, 2]. This is particularly the case in South
Africa, a country that faces a double burden of malnutri-
tion (DBM), the syndemic coexistence of overnutrition,
undernutrition, and micronutrient deficiencies [3].
While the definitions of food literacy and nutrition
literacy intersect on a theoretical level, standard univer-
sal definitions are still absent [4—6]. Nutrition literacy is
often defined as “the extent to which individuals have the
capacity to access, process, understand, and implement
nutritional information and skills necessary to make
appropriate dietary decisions” on functional, interactive,
and critical levels [1, 5, 7, 8]. While functional nutrition
literacy involves acquiring, comprehending, and utiliz-
ing nutrition information, interactive nutrition literacy
pertains to engaging in dietary communication and
discussion, and critical nutrition literacy encompasses
evaluating nutritional data and comprehending food-
environment connections [4]. Food literacy is defined
as the comprehensive set of skills and abilities essential
for effectively planning, managing, selecting, prepar-
ing, and consuming food, comprising 11 components
categorized into four domains: planning and managing,
selecting, preparing, and eating [9, 10]. These skills not
only aid individuals’ autonomy in food choices but also
foster critical capacities in food selection and consump-
tion, while facilitating an understanding of the broader
implications of individual and communal food-related
decisions on society, health, and the environment [8,
9]. Using the above definitions, food and nutrition lit-
eracy (FNL) not only entails the knowledge of food and
nutrition but also the perception of, and practical appli-
cation of these knowledge and skills [4, 5, 7, 9]. ENL,
therefore, is understood as an integrated construct that

encompasses both nutrition literacy and food literacy.
ENL refers to an individual’s combined knowledge, skills,
and capacities to access, understand, evaluate, and apply
information related to food and nutrition. It includes not
only the ability to make informed dietary choices based
on nutritional knowledge but also the practical skills
involved in planning, selecting, preparing, and consum-
ing food. Importantly, FNL involves critical awareness of
the broader social, health, and environmental contexts
of food-related decisions, supporting autonomy and
empowerment in fostering healthier and more sustain-
able food practices [4-9]. Addressing the multifaceted
challenges of the malnutrition syndemic necessitates
equipping individuals with skills to choose, prepare and
consume, and preserve food wisely. Hence, the need for
innovative and scalable strategies that can effectively
reach diverse populations, particularly those in resource-
constrained settings.

Multi-media education-entertainment (MM-EE) mate-
rials have emerged as promising tools for enhancing
knowledge and facilitating behavioural change in health-
related interventions [11-13]. MM-EE approaches,
utilizing a spectrum of media channels such as radio,
television, social media, games and mobile applications,
have demonstrated the capacity to overcome literacy bar-
riers, reaching individuals across different age groups
and educational backgrounds, thereby fostering posi-
tive health-related knowledge and behaviours [11-14].
Globally, the use of multimedia interventions for health
promotion has gained traction, proving to be effective
in disseminating information, influencing attitudes, and
encouraging positive behaviour change [11, 14].

Despite these advancements, the existing body of litera-
ture reveals a critical gap pertaining to the specific impact
and feasibility of MM-EE interventions in the unique
socio-cultural and economic context of sub-Saharan
Africa, particularly in South Africa. To address this gap,
our study focuses on contributing novel insights into the
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effectiveness of MM-EE in enhancing FNL among com-
munity health workers (CHWSs) who operate in resource-
challenged South African townships, where obesity and
diet-related health issues pose substantial challenges to
public health [15, 16]. CHW is an encompassing term
used to refer to a diverse group of lay health workers who
provide healthcare services to communities and often
do not have formal health education [17]. CHWSs engage
in a wide range of activities that contribute to multiple
health programmes. Their responsibilities include: (i)
promoting health and preventing illness; (ii) identifying
and documenting health needs at the household level;
(iii) offering psychosocial support; (iv) managing minor
health conditions; (v) collaborating with other healthcare
providers; (vi) supporting treatment adherence and pro-
viding counselling for chronic diseases; and (vii) ensur-
ing continuity of care by identifying and reaching out to
patients who have missed HIV and TB visits or require
clinic referral [18, 19]. In addition, CHWs often reside in
the townships where they work, ensuring shared socio-
economic, cultural, and dietary experiences. This further
implies shared languages, an important consideration as
South Africa has eleven official languages. This similar-
ity in lived experience promotes a deeper understanding
of contextual factors that may influence FNL, and health
in general. Community-based interventions involving
CHWs have shown to be cost-effective and successful in
Africa [17, 20, 21]. CHWs have proven to sometimes be
more successful than clinical practitioners in providing
health promoting activities, community education, social
support, and behaviour change [22]. CHWs play a pivotal
role in bridging the gap between healthcare services and
communities, making them ideal agents for disseminat-
ing nutrition information and fostering behaviour change
[23-25]. Examining the efficacy of MM-EE materials in
the context of FNL among CHWs in particular holds sig-
nificant potential for catalysing health improvement [23].
In townships where the burden of undernutrition among
vulnerable segments of the population exists alongside an
escalating prevalence of overweight and obesity, a press-
ing need for innovative and context-specific approaches
has been identified [16, 26]. This therefore necessitates
not only improving FNL but also empowering communi-
ties to make informed food choices within the tenets of
food sovereignty.

By enhancing their FNL, this intervention study aims to
equip frontline health workers to communicate nutrition-
related information effectively to the communities they
serve. While the study did not directly assess behaviour
change outcomes, improved FNL support longer-term
shifts in community-level nutrition behaviours [9]. This
multimodal approach will allow for broader coverage,
enabling CHWs to extend the reach of FNL and behav-
iour change communication to the community beyond
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face-to-face interactions, thus creating a ripple effect of
positive health outcomes. The aim of this study was to
investigate the effectiveness of MM-EE interventions in
enhancing FNL among CHWs operating in resource-
challenged South African townships.

Methods

Study design

This study forms part of a larger research project, Food
Environments in Africa: Addressing Malnutrition using
a Syndemics Approach (FoodSAMSA) [27], which aims
to address malnutrition in all its forms by assessing its
determinants and exploring interventions at macro-
(policy), meso- (community) and micro- (interpersonal)
level in South Africa. A quasi-experimental one-group
pretest-post-test design was used for this study, ensuring
that the outcome was measured in the same participants.
A baseline assessment to capture participants’ initial FNL
levels was conducted between July and August 2019, fol-
lowed by an MM-EE intervention to enhance CHWsS’
knowledge, perception and practice. A post-intervention
assessment was conducted between February and March
2020.

Study population and setting

This study was conducted among female CHWs aged 25
years and older (n=96) who were employed by a non-
profit organization and stationed in Kensington, Nyanga,
and Gugulethu, three resource-limited townships in
Cape Town, South Africa. These townships are known
for their underdeveloped urban neighbourhoods where
residents experience a poor quality of life because of mul-
tiple health and social challenges [28]. Gugulethu and
Nyanga are predominantly Black townships that experi-
ence a combination of poverty, communicable and non-
communicable diseases, a strong sense of community,
and rapid development [29]. Their built environment
consists mainly of shacks, brick and mortar houses for
the wealthier individuals, sport fields, community cen-
tres, schools, and remains of former hostels [29]. They
have electricity and running water and people typically
share toilets and facilities [29]. Overpopulation in these
townships causes strain to these services and constrained
access to these resources [29]. Kensington has a popula-
tion predominantly made up of people of mixed ances-
try!. In comparison to Gugulethu or Nyanga, Kensington
has a better economic stability, is less densely populated,
and experiences lower levels of crime and poverty [30].

! In the South African context, the term “Coloured” refers to a legally rec-
ognized demographic category historically used to describe people of mixed
racial ancestry. Although this classification continues to be used in official
government reporting and policy frameworks, it may be considered inap-
propriate or misunderstood in international contexts. In this manuscript, we
use “people of mixed ancestry” for clarity and cultural sensitivity [1,2].
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Of the 96 recruited participants, seven were lost to fol-
low-up, and 12 were excluded from the final analysis due
to discordant participant identification between pre- and
post-intervention data, which included one participant
with missing data in >75% of datapoints. This resulted in
a final sample of 77 participants. This nonetheless reflects
a representative sample size for the three townships con-
sidering the WHO reported CHW density of 9.4 per
10,000 South African residents [31].

Data collection

Data were collected at pre- and post-intervention using
a structured questionnaire adapted from previously vali-
dated questionnaires and translated into Xhosa and Afri-
kaans, two local languages with validity ensured through
post-translation pilot testing and support from the study
investigators and CHW liaisons during survey [9, 32,
33]. Data were captured across the constructs: (i) Food
knowledge, referring to understanding of food groups,
key nutrients, and their health roles; (ii) Meal plan-
ning, defined as the ability to organise and budget for
nutritionally balanced meals using available resources;
(iii) Meal preparation, which encompassed basic cook-
ing skills and safe food handling; (iv) Eating behaviours,
describing patterns of intake such as portion control, fre-
quency of meals, and snacking habits; and (v) Use of food
labels, understood as the ability to read, interpret, and
apply nutritional information on packaged foods to make
informed choices. Each construct was defined and oper-
ationalised according to established FNL frameworks
and literature [5, 7, 9]. The constructs were categorized
in domains of literacy, including scientific knowledge,
perception, and practice of nutrition (Fig. 1). The latter
included subdomains of eating behaviour, meal planning

Food and Nutrition Literacy
(FNL)
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and meal preparation. Surveys were paper based and
conducted at the University of Western Cape, facili-
tated by the study investigators and three trained CHW
liaisons. CHWs were collected from their work sites in
the communities where they live and work, and trans-
ported to the campus. Individual travel expenses were
not reimbursed, as logistical support was provided by
the non-profit organisations managing the CHWs, which
had formal agreements with the which had formal agree-
ments with the School of Public Health at the University
of Western Cape.

Informed consent was obtained from participants
before the start of the survey and responses were recorded
electronically afterwards in an Excel spreadsheet by two
different researchers.

Measurements

We collected baseline information on demographic char-
acteristics, education, employment, marital status, hous-
ing, and water sources. Body weight and height were
measured using calibrated weighing scales and stadiom-
eters, and body mass index (BMI) was calculated using
the formula: weight in kilograms divided by height in
metres squared (kg/m?). Underweight, normal weight,
overweight, and obesity were defined using WHO-rec-
ommended BMI categories of <18.5, 18.5-24.9, 25-29.9,
and >30 kg/m?®, respectively [34]. Weight data were also
collected at end-line for the majority of participants.
However, given that the focus of this paper is on food and
nutrition literacy outcomes, these anthropometric data
will be reported in a separate study.

Food and Nutrition
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Fig. 1 Conceptual Framework of MM-EE approach for CHWs. This framework outlines the five operational constructs used to assess food and nutrition
literacy among community health workers: (i) Food knowledge, (ii) Meal planning, (iii) Meal preparation, (iv) Eating behaviours, and (v) Use of food labels.

Adapted from Vidgen & Gallegos (2014) and Nutbeam (2000)
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Intervention implementation
MM-EE materials were disseminated over seven weeks
between September and October 2019 among CHWs,
who were encouraged to consult these materials in the
next two months. In January 2020, the CHWSs partici-
pated in the post-intervention survey and were inter-
viewed using the same questionnaire administered
during the baseline assessment (pre-intervention study).
The material conveyed food, nutrition, and health mes-
sages through entertaining short stories in the form of
2-page comic booklets and 30-second video clips. These
materials, covering six topics, were developed and vali-
dated by nutrition experts in collaboration with graphic
designers and media specialists, with detailed documen-
tation available elsewhere (Mchiza et al., 2024 under
review). The dissemination of these materials leveraged
various media platforms, including Multimedia Messag-
ing Service (MMS), Short Message Service (SMS), and
WhatsApp messages with instructions on use attached.
CHWs independently created WhatsApp groups to dis-
cuss the materials, enabling peer-to-peer engagement
and informal learning. These discussions were not facili-
tated or analysed by the research team. Mobile data sub-
scription was provided to participants to aid adherence.

Statistical analysis
The survey contained Likert-type scales, consisting of
four to six-level response categories. The Food knowl-
edge construct was condensed to a binary response with
responses coded as “correct” or “incorrect” All other
items were scored on a Likert scale where 1 indicated
the least favourable score, 5 indicated the most favour-
able practice score, and 6 indicated the most favour-
able perception score. Negatively phrased questions
were reverse-coded and items marked as ‘I don’t know,
or 'Never’ scored as 0. Multiple answers or unanswered
items were treated as invalid responses and excluded.
Missing data were replaced by the median scores for
individual items where appropriate. Responses were
computed in percentages and aggregated into composite
scores for the different constructs, domains, and a com-
posite FNL score using average scores of individual com-
ponents. Participant scores were also standardized with
categorization into “Acceptable” and “Low” levels of liter-
acy was done using the threshold Z-score equal to or less
than the mean of standardized scores, i.e., “0”.
Descriptive statistics, including mean, median, stan-
dard deviation, and frequency distributions, were used to
summarize and describe the characteristics of the study
participants. An Asset index variable was created using
an unweighted principal component analysis of available
assets [35]. Distribution of data was checked using box-
plots and Q-Q Plots. Chi-square and Fishers’ Exact tests
were used to evaluate categorical variables. Wilcoxon
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signed-rank test was used to analyse differences between
groups. Multivariate linear regression using change
scores (supplementary Table 1) and interaction terms
was used to explore the relationship between partici-
pant characteristics and changes in FNL scores. Baseline
sociodemographic data were used as dependent vari-
ables. To assess the effect of the intervention, a paired-
sample analysis using Coken’s d was used to estimate the
effect sizes. Cohen’s d was interpreted as: 0.2 (small),
0.5 (moderate), and 0.8 (large) [36]. To account for test-
ing multiple aggregated domains and subdomains, we
applied the Benjamini-Hochberg procedure to adjust the
p-values [37]. The analysis was conducted using R studio
version 4.3.3. Significance was set at p <.05.

Results

Demographic and baseline characteristics

Baseline characteristics of the participants are shown in
Table 1. Roughly 42% of the participants were between
35 and 44 years of age, with most participants having
completed high school education, and having access to
indoor water. It was further observed that over four-fifths
(88.3%) of participants were classified as either being
overweight or having obesity. Additionally, a significant
number of the participants (68.8%) reported having an
existing non-communicable disease (NCD). Baseline
characteristics showed significant differences between
subgroups (x*: p=.00), except for marital status (x*
p=.087). Fishers’ Exact test showed similar significant
differences across study sites with regard to age (p=.02),
water access (p <.00), and type of residence (p=.01).

Food and nutrition domains

Pre- and post-intervention perception and practice
scores of study participants are presented in Table 2;
Fig. 2. For perception scores, significant improvements
were observed across multiple subdomains. No signifi-
cant change was observed in the eating behaviour sub-
domain median scores (pre-intervention: 72.2% [IQR:
11.1]; post-intervention: 74.1% [IQR: 16.7]; p.adj=0.53).
The total perception median score showed a significant
improvement from 49.7% [IQR: 13.6] pre-intervention
to 71.3% [IQR: 13.6] post-intervention (p.adj=0.00). For
practice scores, there was a significant improvement in
the meal preparation subdomain, with median scores
increasing from 51.4% [IQR: 20] pre-intervention to 60%
[IQR: 25.7] post-intervention (p.adj=0.02). The total
practice median score showed a marginal increase from
61.2% [IQR: 7.6] to 63.2% [IQR:10.3] (p.adj=0.05). A sim-
ilar trend was also reported in the categorized levels as
seen in supplementary Figs. 1 and 2.
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Table 1 Baseline characteristics of the study population (n=77)
Demographics P-value Gugulethu (N=16) Kensington (N=13) Nyanga (N=48) Total (N=77)
Age in years 0.01*
25-34 0 (0%) 4 (30.8%) 8 (16.7%) 12 (15.6%)
35-44 6 (37.5%) 3(23.1%) 23 (47.9%) 32 (41.6%)
45-54 6 (37.5%) 1(7.7%) 12 (25.0%) 19 (24.7%)
>55 4 (25.0%) 5(38.5%) 5(10.4%) 14 (18.2%)
Marital status 0.09
Single 10 (62.5%) 8(61.5%) 28 (58.3%) 46 (59.7%)
Married 6 (37.5%) 5(38.5%) 20 (41.7%) 31 (40.3%)
Highest Level of Education 0.00%
Primary 0 (0%) 0 (0%) 7 (14.6%) 7(9.1%)
High school 16 (100%) 12 (92.3%) 39 (81.3%) 67 (87.0%)
Diploma or higher 0 (0%) 1(7.7%) 2 (4.2%) 3 (3.9%)
Home Type 0.00*
Shack 7 (43.8%) 0 (0%) 22 (45.8%) 29 (37.7%)
Brickhouse 9 (56.3%) 11 (84.6%) 20 (41.7%) 40 (51.9%)
Flat 0 (0%) 2 (15.4%) 6 (12.5%) 8(10.4%)
Home water source 0.00*
Communal tap 1(6.3%) 0 (0%) 11 (22.9%) 12 (15.6%)
Outdoor tap 6 (37.5%) 0 (0%) 9 (18.8%) 15 (19.5%)
Indoor water 9 (56.3%) 13 (100%) 28 (58.3%) 50 (64.9%)
BMI Category 0.00*
Underweight 0 (0%) 1(7.7%) 0 (0%) 1(1.3%)
Normal Weight 3(18.8%) 1(7.7%) 3(6.3%) 7 (9.1%)
Overweight 2 (12.5%) 4 (30.8%) 8 (16.7%) 14 (18.2%)
Obese 11 (68.8%) 7 (53.8%) 35 (72.9%) 54 (70.1%)
Existing NCD 0.00*
Absent 6 (37.5%) 5(38.5%) 13 (27.1%) 24 (31.2%)
Present 10 (62.5%) 8(61.5%) 35 (72.9%) 53 (68.8%)
*Chi-square Goodness-of-fit test showing significant differences for subgroups
Table 2 Pre-Post-intervention subdomain scores (n=77)
Practice scores Median (IQR) Perception scores Median (IQR)
Construct sub-domain Pre-Intervention  Post-Intervention  P.adjvalue Pre-Intervention  Post-Intervention  P.adjvalue
Eating Behaviour 66% (12) 68% (10) 0.60 72.2% (11.1) 74.1% (16.7) 0.53
Meal Preparation 51.4% (20) 60% (25.7) 0.02* 33.3% (27.8) 61.11% (16.7) 0.00*
Meal Planning 62.5% (12.5) 62.5% (15) 0.65 50% (33.3) 83.33% (22.2) 0.00*
Total 61.2% (7.6) 63.2% (10.3) 0.05 49.69% (13.6) 71.30% (13.6) 0.00*

*Significant Wilcoxon signed-rank test after correction for multiple testing

Food and nutrition literacy

No significant improvement was observed in eating
behaviour across subgroups (Table 3). However, partici-
pants showed a substantial improvement in meal plan-
ning (Mdn=>58.6% [IQR: 12.1] pre- compared to 67.2%
[IQR: 13.4] post-intervention; p<.001). The greatest
improvement was observed among younger participants
compared to those aged >55 years. Both single and mar-
ried individuals experienced significant gains, with indi-
viduals having a high school education showing more
improvement than those with only a primary school edu-
cation. Significant improvements were also observed in
both participants with and without pre-existing NCDs.
Those in the highest asset quintile (5th quintile) showed

more marked improvement in meal planning compared
to those in lower asset quintiles. Additionally, par-
ticipants residing in Nyanga experienced significantly
greater improvements in meal planning compared to
those from Gugulethu and Kensington. Meal preparation
also showed notable improvement (Mdn=43.1% [ IQR:
19.6] pre- compared to 62.8% [ IQR: 11.7] post-inter-
vention; p<.001). Individuals with obesity also showed
significant improvement not only in meal planning and
preparation but also in the use of food labels, food knowl-
edge, and overall food literacy.

As seen in Fig. 3, a significant positive change was
observed in the use of food labels, with the median score
increasing from 55.4% [IQR: 28.6] pre- to 75.0% [ IQR:
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Food and Nutrition Domains and Sub-domains
A: Eating Behaviour Practice
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Fig. 2 Violin box-plots showing pre- and post-score distribution for doma

17.9] post-intervention (p <.001). Food knowledge, how-
ever, showed a significant decrease from 58.3% [IQR:
28.6] pre- to 54.2% [IQR: 17.9] post-intervention (p <.05).
This decrease in food knowledge was primarily seen
among participants with pre-existing NCDs or obesity,
and married individuals. Overall FNL median scores
increased from 63.0 to 69.4% ([IQR: 8.1] to [IQR:10. 9],
p=.00), suggesting an overall improvement in FNL.
Improvements in literacy were particularly significant
among participants aged 35-54, those with higher edu-
cation, and individuals with obesity regardless of mari-
tal status. Significant predictors of positive change in
literacy levels included residing in Nyanga (p<.05), and
the interaction between obesity and pre-existing NCD
(p=.05). A pre-existing NCD was, however, noted to be
a significant predictor of negative change in FNL scores
(p<.05) (Table 4).

The intervention had a moderate positive effect on
overall FNL proficiency, as indicated by a Cohen’s d of
0.55. A similar positive effect was seen in food label-
ling proficiency (d=0.58), meal planning proficiency
(d=0.49), and meal preparation proficiency, which
showed the strongest positive effect (d=0.70). These
results demonstrate the intervention’s overall effective-
ness in improving participants’ literacy and skills related
to food and nutrition.

B: Meal Planning Practice
eovon = 1070.50, p = 0.67, Fik. = -0.06, Clgg, [-0.31, 0.19], ngais = 77

E: Meal Planning Perception
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biserial =
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C: Meal Preparation Practice
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Showing unadjusted Wilcoxon Signed-Rank tests.

ins and subdomain

Discussion

This study highlights the effectiveness of an MM-EE
intervention designed to enhance FNL among CHWs
from resource-limited townships in Cape Town, South
Africa. The intervention led to significant improvements
in meal planning, meal preparation, and the use of food
labels, although eating behaviour did not show signifi-
cant improvement. The FNL perception domain also
showed marked improvement. Significant improvement
was only seen in the meal planning practice subdomain
for the FNL practice domain. These findings align with
existing research, in which knowledge and skills-based
improvements did not always correlate with behav-
iour change, and highlight the complexity of behaviour
change in public health nutrition interventions [38, 39].
While participants may learn practical skills, they may
not fully understand the underlying principles or have
the resources to consistently apply them in their daily
lives, particularly in resource-constrained environments
[40]. This disconnect between knowledge acquisition and
sustained behaviour change is well-documented in the
public health nutrition literature. While interventions
often succeed in imparting practical skills, participants
may not develop a deep understanding of the underlying
nutritional principles, which is essential for long-term
adoption of healthy practices [9]. Furthermore, the ability
to consistently apply these skills is frequently constrained
by external factors such as limited access to healthy
foods, financial barriers, and competing household
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Fig. 3 Food and Nutrition literacy constructs showing Pre- and Post-intervention scores
Table 4 Multivariable analysis for percentage change in FNL scores (n=77)
Predictor Beta Coefficient (B) 95% (CI) p-value
Intercept 16.51 (-2.48,35.49) 0.09
Obesity —-12.11 (-29.26, 5.04) 0.17
Overweight 6.31 (-1.32,13.94) 0.11
Underweight —1.60 (-9.32,6.12) 0.86
Age25-34 -1.37 (-9.02, 6.26) 0.87
Age35-44 —-591 (-14.70, 2.88) 0.18
Age45-54 -5.09 (-13.26,3.08) 022
Nyanga 7.67 (1.71,13.23) 0.01*
Gugulethu 0.66 (-6.17,7.50) 0.85
Pre-existing NCD —29.97 (-5041,-9.54) 0.00*
Obesity & Pre-existing NCD 18.53 (-0.33,37.40) 0.05*
Age 25-34 & Pre-existing NCD 847 (-10.58,27.53) 037
Age 35-44 & Pre-existing NCD 14.94 (4.61,25.27) 0.01*
Age 45-54 & Pre-existing NCD 13.93 (2.85,25.03) 0.02*

* Significant predictors of change in Literacy levels

priorities, particularly in low-resource settings [9, 41, 42].
These contextual challenges can undermine the transla-
tion of knowledge and skills into actual dietary behav-
iour change, underscoring the need for interventions that
address both individual competencies and broader envi-
ronmental supports.

The significant improvement in meal planning, par-
ticularly among younger participants and those with
lower educational attainment, is consistent with the lit-
erature suggesting that younger individuals are more
responsive to nutrition interventions. Research indicates
that younger adults tend to adopt new dietary behav-
iours more readily, as they are in a life-phase where
forming habits is more dynamic compared to older
individuals [43, 44]. The intervention’s effectiveness on
practical meal-related skills suggests that interventions
focusing on developing cooking and planning compe-
tencies can be particularly effective in populations with

limited resources and FNL [45]. The significant changes
in meal planning perception also reflect the success of
educational components that emphasize the importance
of structured meal planning in promoting healthier eat-
ing habits. This aligns with findings that suggest educa-
tion targeting meal organization and preparation can
enhance individuals’ confidence and attitudes toward
meal planning, even when immediate behaviour change
is not observed [46].

Contrary to expectations, participants’ food knowledge
demonstrated a significant decline post-intervention.
This unexpected outcome raises questions regarding
the potential bias involved or unintended consequences
of MM-EE intervention. This outcome may reflect not
only the content and delivery of the intervention but also
broader systemic challenges, including the high expecta-
tions placed on CHWs. Several other factors may have
contributed to the post-intervention decline. Evidence
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suggests that when interventions are multifaceted or
overly complex, CHWs can become overwhelmed, which
may hinder their ability to fully comprehend, retain, and
apply new information [47]. Interventions that introduce
multiple components simultaneously can be challenging,
particularly if adequate support or guidance is not pro-
vided [45], and as the study was interrupted by the onset
of the Covid-19 pandemic, this might be the case. Sec-
ondly, several food items in the questionnaire may not be
commonly consumed by participants in resource-limited
townships. While participants may have become more
adept at practical tasks (like meal preparation and label
reading), there may have been a disconnect in translating
knowledge to practice. Sociodemographic factors, such
as the level of education, age, and asset index quintile
which connotes participants’ socioeconomic disparities,
limited access to resources, and cultural differences can
also impact individuals’ ability to comprehend, retain and
apply nutritional information, especially pertaining to the
physiobiological knowledge of food [48, 49]. The effec-
tiveness of nutrition training for CHWs is closely linked
to the relevance, accessibility, and adaptability of the
training materials to their specific needs and educational
backgrounds. While the recent South Africa National
Department of Health (NDOH) 2024 training package
represents a positive step towards standardising CHW
training, it is important to note that this package does
not currently provide a detailed framework or compre-
hensive guidelines specifically for FNL training [19]. This
gap is consistent with broader findings in South Africa,
where existing training frameworks for nutrition-related
roles often lack comprehensive coverage of food literacy
and practical competencies, resulting in variable knowl-
edge gains and skills among frontline workers. Address-
ing such omissions, alongside challenges such as heavy
workloads and limited resources, is critical for equip-
ping CHWs to deliver effective nutrition education and
for improving health outcomes in the communities they
serve.

The observed negative association between pre-existing
NCDs and changes in FNL underscores the unique chal-
lenges faced by CHWs living with chronic health condi-
tions. Studies have shown that individuals with NCDs
often have lower baseline health literacy, and improv-
ing these levels may require more tailored and intensive
interventions [50, 51]. Several studies have highlighted
barriers such as inadequate training, high workload, and
insufficient support for CHWs delivering NCD services,
emphasizing the need for tailored training and system-
level interventions [47, 52]. While the literature does not
specifically address screening and counselling CHWSs
with NCDs prior to deployment, integrating such occu-
pational health measures could further strengthen the
frontline work force. Responsibility for such screening
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and support should rest with the employing health
authorities, such as the NDOH or local health districts,
which are best positioned to integrate these services
into existing occupational health frameworks. While age
groups did not significantly predict changes in literacy
scores, when paired with reported history of NCDs, sig-
nificant positive literacy scores were observed among
older age groups. This may be explained by the fact that
older age groups might have been more serious about
improving their literacy. Local research suggests that
older individuals are more aware of their health status if
they have been diagnosed with an NCD, are enrolled in
treatment, and are educated on the risk of complications/
mortality from uncontrolled NCDs [53, 54], hence an
increased motivation to adopt healthier lifestyles. Study
results also indicated that participants from one study
site (Nyanga) had an eight-fold higher chance of experi-
encing positive changes in FNL, asserting that contextual
factors play a critical role in the success of MM-EE inter-
ventions and that location-specific tailoring is essential to
address the unique challenges and opportunities faced by
different communities [55].

Baseline BMI was not significantly associated with
changes in FNL over the intervention period, suggest-
ing that initial body weight status did not influence the
intervention’s impact on FNL outcomes. While stud-
ies have shown a negative correlation between literacy
levels and overweight/obesity [56, 57], the significance
of obesity as predictor of changes in health literacy and
behaviour is still inconclusive [58]. However, the border-
line significance of the interaction between obesity and
NCDs suggests that obesity may modify the relationship
between NCDs and literacy changes. Obesity is often
associated with increased health risks, and individuals
with both obesity and NCDs may benefit from specific
literacy interventions aimed at mitigating these risks [59].
However, the findings from this research align with stud-
ies from low- and middle-income countries that indicate
obesity alone may not significantly affect health literacy
outcomes when contextual factors like NCD prevalence
and socio-economic status are not considered [60].

The overall improvement in FNL suggests that the
intervention was effective in enhancing participants’
practical competencies related to food choices, prepa-
ration, and label use. The moderate positive effect sizes
for overall literacy proficiency and specific constructs
such as meal planning, meal preparation, and food label
use underscore the intervention’s effectiveness, and fur-
ther explain the overall improvement in FNL despite
the unexpected decline in food knowledge. These effect
sizes fall within the range typically seen in similar FNL
interventions, further validating the intervention’s effec-
tiveness [36]. The use of a culturally tailored quasi-exper-
imental design allowed for an effective evaluation of
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changes in FNL over time within the same group of par-
ticipants. This is particularly advantageous in real-world
settings where randomization is not feasible, and further
supports the evidence of the intervention’s effectiveness
[61]. A study by Resnicow et al. [62] has shown that inter-
ventions tailored to cultural contexts are more effective
in promoting behaviour change as they resonate better
with the target audience [62]. Additionally, the innovative
use of entertainment-education materials, such as comic
booklets and short video clips, likely played a crucial
role in sustaining participant interest and engagement
throughout the intervention period [11]. The provision
of internet data for viewing this material compensated
for resource constraints. Finally, by enhancing their FNL,
the study not only benefitted CHWs directly, but also has
the potential for a broader community impact through
knowledge dissemination as engaging CHWs in health
interventions can lead to more sustainable outcomes
[63].

The study also had some limitations. While efforts were
made to design robust measurement tools and use meth-
odological rigour, a nonblinded, peer-learning WhatsApp
group where participants could discuss the intervention
could have resulted in some bias of study results. For
example, shared information bias may have led partici-
pants to focus discussions on familiar topics, overlook-
ing less intuitive or nuanced content [64]. Additionally,
social influence bias within group settings might have
encouraged members to conform to dominant views or
commonly held beliefs. Use of the MM-EE material was
also not directly observed, and the implementation and
post-intervention were interrupted by the Covid-19 pan-
demic contributing to socioeconomic and other health
challenges for study participants [65].

Conclusion

The MM-EE intervention described in this study dem-
onstrated effectiveness in improving FNL among CHWs
in South Africa. This study provides further evidence on
the importance of context-specific adaptations in public
health interventions and the need for ongoing support
of education interventions to reinforce knowledge and
translate it into sustainable behaviour change. While
significant improvements were observed in practical
literacy skills, the gaps in food knowledge highlight the
need for interventions to be carefully designed to address
all dimensions of literacy. The influence of sociodemo-
graphic factors further emphasizes the necessity of tai-
lored approaches in health education. Future research
should investigate the mechanisms underlying the con-
tradictory findings, particularly the decline in food
knowledge scores, to enhance the effectiveness of similar
interventions in comparable settings.
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