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Abstract

Background: Metabolic health of urban Ugandans, mostly women, has increasingly become sub-optimal. As
women are strategic for family behavioral change and do not meet WHO recommendations regarding dietary and
physical activity (PA), there is an urgent need for science-based interventions to tackle unhealthy dietary and PA
behaviors.

Objective: To develop a food literacy and PA promotion intervention to optimise metabolic health among women of
reproductive age in urban Uganda.

Methodology: Steps 1- 6 of the Intervention Mapping protocol were used to design the intervention.

Results: Notable determinants from Step 1 were health/beauty paradox, nonfactual nutrition information, socio-
cultural misconceptions around moderate PA, fruits, and vegetables. Others included gaps in food/PA knowledge,
skills, and self-efficacy. We hypothesised that changing the overall existing behaviours in one intervention may meet
strong resistance. Thus, we decided to go for gradual stepwise changes. Hence in step 2, three behavioural interven-
tion objectives were formulated; (1) women evaluate the accuracy of nutrition and PA information., (2) engage in
moderate intensity PA for at least 150 min a week, and (3) consume at least one portion of vegetables and one por-
tion of fruit every day. Based on the food literacy model, intervention objectives were formulated into performance
objectives and matrices of change objectives. In step 3 a combination of eleven behavioural change techniques were
selected and translated into practical strategies to effect changes in determinants. In step 4, intervention components
and materials were developed. The intervention consists of five interactive group sessions, 150 min each. Infograph-
ics on benefits/recommendations, vegetable recipes, and practical tips to eat more fruits, vegetables, and to engage
more in PA are included. Personalised goals and action plans tailored to personal metabolic health and lifestyle needs,
and environmental opportunities form the basis of the intervention. A randomized controlled trial is being conducted
to evaluate the intervention (https://clinicaltrials.gov/ct2/show/NCT04635332).

Conclusions: The intervention is novel, based on a holistic food literacy model. The intervention is built on determi-
nants specific to urban Uganda, evidence based behavioural change theoretical models and techniques, detailing the
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hypothesised behavioural change mechanism. If effective, an evidence-based intervention will become available for

reference in urban Uganda.

Keywords: Food literacy, Physical activity, Metabolic health, Women of reproductive age, Intervention mapping

protocol

Background

Over the last two decades, metabolic health of Ugandans,
particularly residing in urban areas, has taken an undesir-
able trajectory [1, 2]. Sub-optimal metabolic health is a
major risk factor for non-communicable diseases (NCD).
NCDs currently account for almost 50% of all deaths and
disability in Low and Middle-Income Countries (LMIC)
[1, 3-5]. Sub-optimal metabolic health is mainly related
to overweight and obesity [6]. Prevalence of overweight
in urban Uganda is higher among women than men at
28.8% and 15.8%, respectively [2]. Prevalence of obesity
is respectively 15.6% in women and 3.1% in men [2]. Evi-
dence links maternal obesity to lifelong negative health
outcomes not only for the mother but also the offspring
[7]. Maternal obesity before pregnancy predisposes the
mother to hypertension, pre-eclampsia and gestational
diabetes which affect foetal energy metabolism [7]. In-
utero exposure to obesity results in epigenetic processes,
such as alterations in DNA methylation and alterations
in gut microbiome [8, 9]. The increasing maternal over-
weight and obesity prevalence in urban Uganda trans-
lates in an intergenerational obesity and NCD burden.
The rise in prevalence in obesity and overweight is pro-
jected in a prevalence of raised fasting glucose (4.8%) and
total cholesterol (11.5%) among urban dwellers compared
to (3.1%) and (5.6%) respectively in rural dwellers [2]. The
increasing burden of NCD and related metabolic clini-
cal indicators in urban Uganda reflect an urgent need to
develop efficient preventative strategies [6, 10].

Key modifiable risk factors for overweight and obe-
sity are unhealthy dietary patterns and low levels of PA
[11, 12]. Dietary patterns of urban Ugandans show poor
alignment with World Health Organization (WHO) rec-
ommendations [2, 13]. It is estimated that 90% of urban
Ugandans do not consume the recommended 400 g of
fruits and vegetables daily. Studies show that PA levels are
decreasing in urban Uganda, especially among women [2,
14]. Clinically relevant improvements in metabolic health
can be achieved by routine, moderate- intensity PA and/
or dietary interventions consistent with WHO health
recommendations [13, 15]. However, in urban Uganda
and sub-Sahara African (SSA) settings, there is hardly
any evidence of behavioral change strategies which could
be applied to align prevailing dietary and PA behaviors to
WHO recommendations [16]. A “copy/paste” approach
of the Western world interventions is inappropriate as

different determinants play a role [16, 17]. Hence, there is
a need for theory and evidence-based lifestyle interven-
tions designed in consideration of contextual determi-
nants of urban SSA.

Interventions targeting women are likely to effect
changes across the entire family in SSA. Women of
Reproductive Age (WRA), are not only the most vulner-
able health wise [7] but are also the most strategic for
family behavioral change in the SSA as they are the gate-
keepers of the home food environment. In SSA, house-
hold lifestyle decisions are made by mostly women, and
they directly influence the family’s dietary and PA behav-
iours [16-18]. Hence, we have designed a behavioural
change intervention to optimise dietary and PA behav-
iors and subsequent sub optimal metabolic health among
WRA in urban Uganda. It is recommended that health
promotion interventions are systematically designed
based on theory and empirical evidence and reported
to ensure clarity about the used behaviour change tech-
niques (i.e. the active intervention ingredients) [19, 20].
However, across majority of the existing interventions,
it is often unclear how and where theory and empirical
evidence are applied [19, 21]. The purpose of this paper
is to describe the systematic application of theory and
evidence to develop an intervention to optimise dietary
and PA behaviors and metabolic health among WRA in
urban Uganda, using the Intervention Mapping protocol
(IM) [20].

Methods

The intervention was designed following the IM pro-
tocol [20]. The IM protocol consists of a systematic six-
step, iterative method to intervention development and
evaluation [20]. The steps were accomplished by a stra-
tegic planning group, divided into two small groups to
enable time and cost-saving working while ensuring
quality output. Planning group I consisted of; profes-
sors with expertise in behavioral nutrition and PA (n=4),
a PhD researcher and MSc. Human Nutrition students
(n=4). Planning group II consisted of female representa-
tives from the collaborating religious’ institutions within
the target community in urban Uganda (n=4). Planning
group I worked behind the scenes to accomplish the dif-
ferent tasks and presented drafts to planning group II for
feedback on community fitness. The intervention was
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developed during the period April 2018 to May 2019
(step 1) and June 2019 to October 2020 (step 2 to 5).

Step I: Needs Assessment

In step I; a systematic review [16] and a qualitative study
[17] were conducted to synthesis determinants of dietary
and PA behavior among WRA in urban SSA and Uganda
respectively. Step 1 also encompassed assessment of
community assets. The environmental asset assessment
framework for a health promotion program planning
by Springer and Evans [22] was used. The assessment
encompassed brainstorming workshops with the plan-
ning group I, meetings with strategic community lead-
ers and focus group discussions (FGDs) with the target
group (urban Ugandan women aged between 18 and 45
years). The FGDs were designed as part of the qualitative
study [17] (questions on implementation and design were
included — Additional file 1). Questions on the imple-
mentation and design were not part of the previously
published qualitative study [17] and are reported in the
current paper. Consolidated criteria for reporting quali-
tative research is followed as a guideline to report these
FGDs results [23]. The methodology is reported in Yiga
et al,, [17]. Details of the different methodological aspects
of the sub studies conducted during intervention devel-
opment are elaborated in Additional file 2.

Step lI: Formulation of behavioral intervention,
performance, and change objectives

Behavioral intervention, performance, and change objec-
tives were formulated based on the results of step L. Per-
formance objectives (POs) are the sub behaviors that
must be accomplished by the target group to achieve the
behavioral intervention objectives. Then, the determi-
nants considered to have a strong influence on accom-
plishing the specific POs were identified and selected.
Selection of the determinants was based on the relevance
(strength of relationship with the behavior) and change-
ability (extent to which a determinant can be changed).
Identification and selection of the determinants were
guided by the results of step I. POs were linked to the
determinants, to formulate matrices of the change objec-
tives. The change objectives specify what needs to be
changed in determinants to achieve specific POs. For
each behavioral intervention objective, a matrix of the
change objectives was built.

Step lll: Selection of theory - based methods and practical
strategies

The change objectives were organized per determi-
nant. The behavioural change techniques (BCTs)
were then matched to the determinants. Selection of
the BCTs was informed by expert opinion (iterative
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brainstorming workshops with planning group I), sci-
entific evidence and behavioural theories. The taxon-
omy of evidence-based BCT compiled by Michie et al.,
[24] and the summary of theoretical methods provided
by Eldredge et al., [20] were used. Selected BCTs were
then operationalised into the practical intervention
strategies required to accomplish the change objectives.
Preconditions for applicability of the BCTs were criti-
cally considered in the translation of BCTs to practical
strategies [20]. To arrive at the practical intervention
strategies, a brainstorming workshop was held with
planning group II. The workshop was complemented
with data from FGDs with the target group (from step
I). The output from the latter workshop and FGDs was
fine-tuned through iterative brainstorming workshops
with planning group I and the literature review of how
the selected BCTs are applied in practice. The final out-
put from step III is the hypothesised intervention logi-
cal model, built by combining outputs from step I to III.

Step IV: Development of the intervention programme
Information from step III was compiled into the inter-
vention scope and sequence. Information generated
from step I to III was used to design the intervention
scripts and documents. Intervention materials were
pretested in planning group II and additional members
of the target group and improved accordingly. Due to
the Covid -19 situation the pretesting was executed
through one-on-one consultations through telephone
calls and WhatsApp image exchanges. Step IV also
encompassed assessment of the community to identify
a potential intervention delivery channel. The assess-
ment of community assets in step I was used to identify
the delivery channel.

Step V: Development of an adoption and implementation
plan

Step V focused on the planning of the implementation
plan of the intervention. The FGDs with the target group
and meetings with planning group II provided impor-
tant information about the factors that would enhance
implementation of the intervention. Methodologically
following the IM protocol, the earlier steps (I to IV) are
repeated to create an intervention for adoption, imple-
mentation, and sustainability. However, creating an inter-
vention for adoption and sustainability was beyond the
scope of our resources and timeline. Hence, in step V we
adapted the IM protocol to focus on the development
of the implementation plan to evaluate the developed
behavioral change intervention through a proof-of-con-
cept study.
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Step VI: Development of an evaluation plan

A plan to evaluate the effectiveness of the intervention
was developed. We followed the CONSORT recommen-
dations for cluster randomized trials to design a rand-
omized control trial [25].

Results

Step I: Needs assessment

Findings from our systematic review [16] were used to
design a theoretical framework for the qualitative study
[17]. Notable determinants identified in the system-
atic review were financial and time limitations, health/
beauty paradox (= overweight/obesity as a sign of beauty
and wealth), and lack of knowledge, self-efficacy, and
skills. Qualitative study findings re-affirmed the system-
atic review findings concerning health/beauty paradox,
knowledge, self-efficacy, and skills gaps. In addition, the
qualitative study showed socio-cultural misconceptions
around lifestyle PA, fruits, vegetables, and habitual ori-
entation towards carbohydrate foods. We also found that
there is a high trust in nutrition information shared on
social and mass media, yet skills to evaluate this nutrition
information are limited. Figure 1 below shows the logical
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model of needs assessment, summarises the determi-
nants of dietary and PA in urban Uganda [16, 17].

Step ll: Formulation of behavioral intervention,
performance, and change objectives

We hypothesised that changing the overall existing
behaviours towards WHO healthy lifestyle guidelines in
one intervention may meet strong resistance and thus
may not be effective. For example, the planning group
hypothesised that due to the existing health/beauty para-
dox and habitual orientation towards carbohydrate rich
foods, interventions focusing directly on weight loss and
reduction of portion sizes of foods rich in carbohydrates
may meet strong resistance. Therefore, we decided to
go for more feasible gradual changes able to enact clini-
cally relevant metabolic improvements. We hypothesised
that increased consumption of vegetables and fruits will
indirectly translate into reduction of portion sizes of car-
bohydrate rich foods. In line with WHO health recom-
mendations, the intervention aims to stimulate WRA
to consume at least 400 g fruits and vegetables [13].
Moderate intensity PA that can be incorporated in daily
life activities may be the achievable type of PA among
WRA compared to structural high intensity PA [26].

Subjective norms
.

*  Subjective norms Injunctive norms

Injunctive norms

- fruits, vegs associated with low social class;
animal-based protein, fast foods associated
with high social class.

PA

to be indecent.

dish (take vast portion of the plate)
e Food skills — low veg preparation skills.

e Food knowledge gaps with low social class.

- Dislike vegs and fruits — give low satiety value.
e Sensory attributes (taste & visual) — vegs/fruits
considered unenticing, fast foods enticing.

lifestyle PA and outdoor PA.

Intra -personal determi — dietary beh Intra -personal determinants — PA
. e Barriers
e Barriers ) ) Time — busy work schedules
- C.onvenlence & time costs Finances — aerobic sessions, gym,
Finances and costumes expensive
Food safety concerns .

Gender stereotypes towards outdoor

Dress code — sports attires perceived

- Health bgauty paradox " = Descriptive norms - unhealthy dietary
= Descriptive norms — traditionally vegs eaten as Motorised transportation and atterns
a side dish while carbohydrates are the main sedentary leisure activities 4

associated with high social class.
Walking & lifestyle PA associated

¢ Food self-efficacy gaps — low confidence to prepare e PA knowledge gaps — do not know
healthy tasty vegs. benefits/recommendations.
e Physiological satisfaction e PA skills gaps — lack of capacity to plan
- Prioritise fast foods/carbohydrate rich foods — PA amidst prevailing barriers
give high satiety. «  PA self-efficacy gaps — low confidence to

deal with cultural misconceptions around

Dietary behaviour

Physical activity
(PA) — decreasing
PA levels

.

ic health

AN

Quality of life

(Improved health

and productivity)

v

v

Envir | determi — dietary b
Interpersonal factors
e Social environment
= Family influence — food choices & preparation
methods adopted from mothers.
= Role models — dietary advise from women

group leaders & religious leaders valued.

Community level factors
e Virtual environment - mass and social media -
sources of nonfactual nutrition information.
e  Physical environment
Food deserts
Fruit & vegetable availability highly seasonal
e Community groups — dietary advise through church
and village women’s groups valued.

Interpersonal factors

Community level factors

Environmental determinants - PA

Social environment

=  Family influence — physically active relatives a
source of inspiration

= Role models — draw inspiration from physically
active community groups leaders.

Physical environment

= Insufficient infrastructure — narrow and dusty
roads

= Insecurity — fear to walk or jog early morning or
late in the evening.

= Cheap motorised transportation — boda boda
(motorcycles)

Community groups — opportunity for group PA and

practical advice/encouragement

Uganda. Adapted from Yiga et al,, [16] and Yiga et al,, [17]

Fig. 1 Logical model of needs assessment, summarizing the personal and environmental determinants of dietary and PA behavior in urban
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Non-factual nutrition information influences dietary and
PA behaviors in urban Uganda [17]. Thus, we decided to
supplement the intervention with a component on infor-
mation evaluation; to enact ability to distinguish evi-
dence-based information from nonfactual information.

Accordingly, three behavioural intervention objectives
were formulated.

1. Women evaluate the accuracy of food, nutrition, and
PA information.

2. Women engage in moderate intensity PA for at least
150 min a week.

3. Women consume at least one portion of vegetables
and one portion of fruit every day.

Table 1 shows the behavioral intervention objectives,
subdivided into POs providing the answer to the ques-
tion; “what do the participants of the intervention need
to do to achieve the behavioural objectives” The model
of food literacy [27] guided the formulation of POs. Food
literacy is the interrelated combination of knowledge,
skills and self-efficacy to (i) plan, (ii) select, (iii) prepare,
(iv) eat food with the ultimate goal of developing a life-
long healthy, sustainable and gastronomic relationship
with food within the prevailing environment [27, 28].
The POs were based on the above mentioned four com-
ponents of food literacy (plan, select, prepare, and eat).
For PA, a similar model was adopted, where “eat” was
replaced with “do’, that is; plan, select, prepare, and do.
The model of food literacy was chosen as it is a holis-
tic behavior change model focusing on a “how to do
approach” to initiate and sustain healthy eating habits
[27, 28]. Evidence shows a positive association between
food literacy and healthy dietary behaviors, particularly
increased intake of vegetables and fruits [29, 30]. Table 2
shows the determinants considered to have a strong
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influence on accomplishing the created POs. Matrices of
change objectives are presented in Additional file 3.

Step llI: Selection of theory-based methods and practical
strategies

We aimed to create an intervention capable of initiat-
ing and sustaining behaviour change. Eleven BCTs sci-
entifically shown to enact changes in knowledge, skills,
self-efficacy, subjective norms, and social support were
selected, Additional file 4. The selected BCTs are sup-
ported by the self-regulation theory and self-determi-
nation theory which specifies the need for autonomy,
competence, and relatedness to attain a positive behav-
iour change [33, 34]. Accordingly, our intervention aims
to create behavioural change through enacting auton-
omy, competence, and relatedness. Providing informa-
tion coupled with motivation interviewing creates a
positive intention [35]. Implementation intentions can
be achieved through goal setting [24, 34, 35]. Goal set-
ting necessitates competence, which we hypothesised
to be attained through a combination of (i) action plan-
ning; (ii) guided practice; ii) self-monitoring; iv) feedback
on performance and v) planning of coping plans [24, 26,
34-36]. To sustain the behavioural goals requires relat-
edness, which can be achieved using a combination of
social support, role modelling, feedback, planning coping
responses and motivation interviewing [20, 24, 34].

The selected BCTs were then operationalised into
practical strategies. BCTs; motivational interviewing,
role modelling, feedback, guided practice, social support
through exchanging ideas and planning coping responses
were translated into interactive group-based sessions.
Brainstorming workshops with planning group II and
FGDs with target group revealed that group sessions may
be the best strategy to deliver the intervention in this
setting.

Table 1 Behavioural intervention objectives subdivided into performance objectives

Women evaluate the accuracy of food, nutrition, and PA information

PO1: Women search for food, nutrition, and PA information.

PO2: Women judge the accuracy/correctness of food, nutrition, and PA information

Women engage in moderate intensity PA for at least 150 min a week

PO1: Women plan specific moderate intensity PA moment in their daily schedule

PO2: Women execute the planned specific moderate intensity PA moment in their daily schedule

PO3: Women maintain the newly incorporated moderate intensity PA moment in their daily schedule

Women consume at least one portion of vegetables and one portion of fruit every day

PO1: Women decide/plan to eat more fruits and vegetables
PO2: Women buy fruits and vegetables
PO3: Women prepare family meals containing vegetables and fruits

PO4: Women eat vegetables and fruits in varying environments (traveling, at work)

PO5: Women maintain newly learned buying, preparation and eating habits
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Table 2 Determinants of performance objectives for behavior intervention objectives

Determinant Relevance Changeability Evidence forimportance

Determinants of performance objectives for behavior intervention outcome 1

Knowledge +++ +++ Knowledge, skills and self-efficacy important in developing information

Skills o+ et evaluation behavior (Vidgen HA [27]; Perry EA [28]). Gaps from needs
assessment [16, 17]

Self-efficacy +++ ++

Determinants of performance objectives for behavior intervention outcome 2

Knowledge +++ +++ Knowledge gaps (needs assessment) [16, 17]. Precondition for personal
attitude and intention development (theory of planned behavior) [31]

Skills +4+ +4+ Skills gaps (needs assessment) [16, 17]. Skills precondition for self-efficacy
and attitude [31]

Self-efficacy +4++ +4+ Low self-efficacy (needs assessment) [16, 17]. Self-efficacy is determinant
for the precursors of behavior - intention, preparation to act, but it can also
directly influence implementation & maintenance of behavior (addresses
both perceptions & reality). Important in PA [26]

Subjective norms +4+ + 4+ Social misconceptions (needs assessment) [16, 17]

Social support +++ ++ Social misconceptions (needs assessment) [16, 17]

Barriers (busy work schedules and finances) +++ + Social misconceptions (needs assessment) [16, 17] — we do not work on this
determinant directly in our intervention. We rather equip participants with
practical plans to have PA within existing schedules and finances

Physical environment 44+ + Social misconceptions (needs assessment) [16, 17] — we do not work on this

determinant in our intervention. We lack resources to improve it.
Determinants of performance objectives for behavior intervention outcome 3

Knowledge +++ +++ Knowledge gaps (needs assessment) [16, 17]. knowledge important in
dietary decision making [27, 28, 32]

Skills +++ ++ Skills gaps (needs assessment). Skills precondition for self-efficacy. Impor-
tant in dietary decision making [27, 28, 32]

Self-efficacy +++ ++ Low self-efficacy (needs assessment) (15 281 Self-efficacy is deter-
minant for the precursors of behavior — intention, preparation to act, but
it can also directly influence implementation & maintenance of behavior
(addresses both perceptions & reality) (31 jmportant for dietary
behavior [27, 28, 32]

Subjective norm +++ ++ Social misconceptions (needs assessment) [16, 17]

Social support +++ ++ Social misconceptions (needs assessment) [16, 17]

Barriers (time constraints, finances & food +++ + Social misconceptions (needs assessment) [16, 17] — we do not work on

safety concerns) this determinant directly in our intervention. We rather equip participants
with practical tips to increase fruit and vegetable intake within existing
schedules and finances

Physical environment +4++ + Social misconceptions (needs assessment) [16, 17] — we do not work on this

determinant in our intervention. We lack resources to improve it. We rather
equip participants with practical tips to increase fruit and vegetable intake
within prevailing environment.

“Through education sessions, like you come in this
group and give us a health talk, like the way you
have come, you teach us and then us we can go and
teach our other friends out there. Like for us every
Tuesday we be meeting here, very many of us, so if
you say you will give us one Tuesday in a week or
month, or the last Tuesday of a month and you come
and teach us” “It would be very nice, because liter-
ally I share the information with others, so it will
move, it moves much faster, because these groups
are not only here, but also have these groups in other
dioceses, so we can go visit them, and the teach them,
but in health centers you only visit when you're sick’

“Yes it helps, what I know is good, I wish it for my
friends and we act as a support for each, and we as
well spread it to other groups, example of myself, I
used to never eat pumpkin, but I got it from these
ladies, that this pumpkin is good and with time I
gradually started to eat it until it become part of my
diet’) participants in FGD 4 and 6.

Additionally, a recent systematic review shows that diet
and PA interventions delivered through group sessions
are effective in promoting clinically relevant weight loss
[34]. These groups provide opportunities for social sup-
port, experience sharing, and may create a motivating
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Behavioural change techniques (BCT) Change Determinants Performance objectives (PO) Behavioral intervention
1. Providing information through imagery objective e  Knowledge objectives
2. Motivation interviewing o Self- PO1: Women search for food, nutrition, and PA 1. Women evaluate the
3. Implementation intentions See change efficacy information. accuracy of food, nutrition,
4. Goal setting objectives o Skills PO2: Women judge the accuracy/correctness of food, and PA information.
5. Action planning matrices, Table 3 e Subjective nutrition, and PA information 2. Women engage in
6. Guided practice & supplemental norm moderate intensity PA for at
7. Self-monitoring Table 1 &2. e Social PO1: Women plan specific moderate intensity PA least 150 minutes a week.
8. Planning coping responses support moment in their daily schedule 3. Women consume at least
9. Feedback on performance PO2: Women execute the planned specific moderate one portion of vegetables
10. Role Modeling intensity PA moment in their daily schedule and one portion of fruit
11. Social support through exchanging ideas P03: Women maintain the newly incorporated every dav.
moderate intensity PA moment in their daily schedule

Conditions for effectives of BCT
— infographics used draw examples
from Ugandan setting.
— interactive group

PO1: Women decide/plan to eat more fruits and
vegetables.

P0O2: Women buy fruits and vegetables.

PO3: Women prepare family meals containing
vegetables and fruits.

sessions where participants are encouraged

to identify problems and suggest solutions.
. - positive

Health outcome Quality of ife

intention  enacted by

interviewing & provided information. Practical change strategies

PhD student following the developed local
recipe infographics.

. —PA, fruits & veg intake will
be monitored. Goal progress reviewed at
the start of every group session. Potential
barriers and solutions are identified to .
encourage participants. At 3 months & 6
months metabolic health assessments and
participants visualize their progress.

following assessment.

PA, fruits, and vegetable consumption needs.

created “if then plans on metabolic health”.

considering environmental opportunities.

interactive group feedback sessions at the .
start of every session. One on one moments.
with quiet group members. Aid participants
to identify barriers and potential solutions
(coping responses).

. ~ positive deviant group
member — resembles and participants
identify with her.

. ~ already existing group —
thus know and care for each other.

recipes in group cooking sessions.

records.

M - Skills available as practical tips ® Infographics on benefits/recommendations/practical tips
to increase PA, fruits & veg consumption are
provided. to increase PA, and consumption of fruits and vegetables.
. - cooking sessions lead by a . Interactive group sessions with one-on-one moments to

discuss personal metabolic health indicator results
e Creating “if then plans” in line with metabolic health and
SMART goals on PA, fruits, and vegetable intake to achieve
e  Detailed action plans to achieve set SMART goals drawn
Infographics of local vegetable recipes and practical trial of
e A tool to keep PA, fruit, and vegetable consumption
e Brief interactive group feedback sessions on goal progress,

barriers & solutions. Goal review sessions (interactive group

sessions with moments of one on one with the moderator)
e Positive deviant led feedback interactive group talks.

Environment

(Not directly handled by
the intervention)

Fig. 2 hypothesised intervention logical model for behavioural change (conceptual framework for the intervention)

atmosphere [22, 34]. Our needs assessment as well
revealed that the community and church small groups
are an opportunity to share dietary and PA counselling
[16, 17]. Our environmental asset assessment revealed
existence of women groups within religious structures.
Existing groups boosts social cohesion, a facilitator for
behavioural change [22].
The reading culture of Ugandans is low.

“We need more of practical, and also the pamphlet,
some of us don’t really understand so much, but if
it brings out the picture very well, even I can pick
interest in it” “Pamphlets, some people are lazy to
read; participants in FGD 5.

So, the BCT of “providing information through
imagery” was translated into infographics with less text
and more locally recognisable visuals. Evidence as well
shows that visuals increase attention, interest, and cred-
ibility of the messages [20].

During FGDs with the target group, participants
emphasised the need for practical vegetable preparation
skills.

“like we are trying to reduce cooking oil and other

stuff from our daily life, so maybe we meet in a
group, there is a demonstration whereby some food
stuffs are prepared in the best possible way which is
to the taste, and people learn how to prepare them,
because most of us, do not know how to cook, that is
the truth, but somebody may not even fry food, but
it tastes so good, if you know how to mix the ingredi-
ents and so on. Yes, include cooking demonstrations’
participants in FGD 2.

Hence, BCT of “guided practice” was specifically trans-
lated into a practical vegetable group cooking session. We
also included vegetable recipes based on locally available
vegetables in the intervention infographics. Intervention
strategies linked to personal metabolic health and life-
style needs, and environmental opportunities may help
drive behaviour change and positively influence health
outcomes [37]. Thus, BCT of; implementation inten-
tions, goal setting and action planning were translated
in to; (i) creating “if then plans” in line with metabolic
health, (i) SMART fruit/vegetable/PA goals, detailed
action plans to achieve set SMART goals drawn consid-
ering environmental opportunities. Figure 2 below shows
the hypothesised intervention logical model (conceptual
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Session ‘ Intervention content

Participant role Envisioned outcome

Health risk assessment
Major health issues in Kampala now? How to prevent arising
health issues., Benefits of healthy diet (F&V as basis) & PA

Week 1

«  Brainstorm major health issues (speak or write on flip

. Reflect on baseline personal biochemical measure status

Reflect on personal metabolic health status &
importance of maintaining it within normal levels
Appreciate importance of PA, F & V.

chart)

Session 1 part

[ 10-minute active break — exercise

1(30 minutes)

> Practical tips for active relaxation

Types of PA & recommendations
llustrate PA r using
triangle (WHO). Compare PA profile to

Session 1- part N

Visualise the different ways to be physically active | Visualise personal gaps & different ways to bridge

o Visualise need to improve personal PA profile the gaps (different physical activities)

2(30 minutes)

Session 1 part

10-minute active break — exercise

3 (60 minutes)

Planning and setting personal weekly SMART PA goals
Using an example, explain how to set SMART goals (see

«  Create IF - then PA plans in line with personal biochemical
measures & PA gaps
o identify & select available potential PA opportunities within

’

SMART PA goals & detailed plans to achieve to
the goals

tool)

Week 2

& routine. Set personal PA goal & action plans

Feedback session on progress of set PA goals
Session 2 part
130 minutes)

r+

Give an update on the progress of set goals (share enabling factors | —»f

and challenges).

Solutions to challenges impeding achievement
of set goals

l 10-minute active break — exercise

N

Session 2 - part

: Fruit & vegetable recommendations
2(30 minutes)

- illustration using contextualised food plate visual (WHO)
-Visualisation of recommendations - portion sizes
-Importance of variation (gastronomy & health)

Session 2 - part
- Compare personal profile to recommendations

3 (60 minutes)

[» o

«  Visualise the healthy eating guidelines

Visualise need to improve personal F&V intake profile

«  Brainstorm (speak up or write on flipchart) on barriers limiting
intake of F&V and potential solutions

Visualise personal gaps in F&V intake &
different practical tips to bridge the gaps
-Visualize limitations & opportunities to F & V/
consumption within prevailing environment

o

-Barriers/solutions to limited F&V intake

10-minute active break - exercise

Planning and setting personal weekly SMART F&V goals
Using an example, explain how to set SMART goals (see tool),
using practical tips ~ fig 4

Week 3

N

Create IF — then F& V plans in line with personal biochemical

measures & F& V gaps (linked to IF then plans of PA)

«  Select available potential opportunities within environment &
routine to overcome barriers

«  Setpersonal F&V intake goals & action plans to attain the goals

SMART F&V goals and detailed cost and time
efficient plans to achieve the goals

B\

Session 3 - part

1(30 minutes) |

Session 3 - part
2 (30 minutes)

Key features to use to assess reliability of nutrition info
visual fig 5
Recommend some credible sources of nutrition info

Session 3 - part

__w| Feedback session on progress of set PA, F&V goals _»| Give an update on the progress of set goals (share enabling factors Solutions to challenges impeding achievement
and of set goals
10-minute active break - exercise >
Evaluation of nutrition information . . A .
e Usingan example of trending nutrition information (selected skills and confidence to screen nutrition

from social media platform), guided by the moderator,
participants evaluate the credibility of the information piece

information from different sources

3 (120 minutes) |

10-minute active break — exercise

NS

minute motivation talk on her journey toincrease vegetable/
fruit intake and PA

Review & adapt goals

\ Veg preparation techniques (practical cooking sessions, 6 P e Ppractically try out at least 6 of the 12 veg recipes (compiled ' Appreciate that it is possible to prepare healthy &
recipes of the 12 provided recipes tried out from different parts of Uganda and adapted to health tasty vegs within minimal time
recommendations). Add recipe trials to weekly veg goals
Week 4 l
Review and feedback session » o Speak up or write out on a flip chart enabling ¥
Session 4 — N [ faced during i of plans to
(90 minutes) A role model (positive deviant from the group) gives a 5- attain planned goals Increase problem solving ability and self-efficacy
minute motivation talk on her journey to increase e Together with role model brainstorm solutions to the to faced challenges
vegetable/ fruit intake and PA challenges faced
«  Re-adapt personal goals (e.g. increase portion sizes or
Review & adapt goals maintain goals but modify plans)
Week 7 l
Review and feedback session > Speak up or write out on a flip chart enabling
Session 5— factors/challenges faced during implementation of plans to
(90 minutes) ———————»| A role model (positive deviant from the group) gives a 5- attain planned goals Increase problem solving ability and self-efficacy

. Together with role model brainstorm solutions to the
challenges faced

o Re-adapt personal goals (e.g. increase portion sizes or
maintain goals but modify plans)

to faced challenges

and anticipated outcome per session

Fig. 3 Showing delivery timeline of the intervention sessions, intervention content (organised practical strategies from step Ill), role of participants,

framework) of behavioural change. Practical strategies
built from BCT are hypothesized to effect changes in the
change objectives, which in turn translate in changes in
the determinants. Changes in the determinants in turn
result in attainment of POs and corresponding behav-
ioural intervention objectives.

Step IV: Development of the intervention programme

The practical strategies were built into the intervention
scope and sequence, Additional file 5. The intervention
consists of five interactive group sessions, 150 min each,
Fig. 3. A booklet (infographics); on benefits/recommen-
dations, local vegetable recipes, and practical tips to eat
more fruits, vegetables and do more PA is included as a
guide, Additional file 6. Tools to assess PA and food envi-
ronment for opportunities were included, Additional
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file 7. As well a self-monitoring tool for PA, fruit and veg-
etable intake was included for participants to track their
behaviour daily goals for use in the feedback sessions,
Additional file 8. The infographics were designed with
locally recognisable images as cultural relevance of health
promotion materials is vital for the success of an inter-
vention [20]. Messages on the infographics were framed
in a positive and active tone as evidence shows that posi-
tively framed messages are more acceptable [20].

Brain storming workshop with planning group I and
FGDs with the target group identified religious institu-
tion women group structures as an appropriate potential
delivery channel. The women group structures boosts
established social networks, community reach (85%
Ugandans are Christians) and trust. The channel offers an
opportunity for assessing the intervention effectiveness
in an unrestricted real-life community setting.

“Religious institutions because they are transpar-
ent, religious organizations because they reach out
to a bigger community and then they are transpar-
ent. The health centers, there is that rudeness, and
still for health centers will only meet those people
who come to them, but the church, you get a big-
ger audience’] “Come to churches like this, people
really belong to this communities, then you say every
third Saturday or Sunday of the month, from 4 to 5
pm, there will always be a nutritional class, for the
first-time people may not come, but eventually they
come, if it is a free class’ participants in FGD 4.

STEP V: Adoption and implementation plan

The intervention will be delivered through institutional
religious women groups (results of environmental asset
assessment framework - see step IV). Through meet-
ings with the strategic community leaders, a collabora-
tion was established with Our Lady of Africa Catholic
Parish, Mbuya. Mbuya Catholic Parish has six sub par-
ishes. Within these sub parishes they are existing women
groups, and these groups will be utilized for face-to-face
intervention group sessions. FGDs with target group and
meetings with planning group II pointed at the impor-
tance of opinion peer leaders being part of the implemen-
tation team.

“Our women group leader has helped us a lot, she
taught us the dangers of cooking in polyethene bags
and taught us the use of banana leaves, us we had got so
much used to using the polyethene bags, she can't eat the
food you have prepared in polyethene bags, even if she
visits you and if you have cooked like that, she can't eat
that food. “We have musawo (village health team) in our
group, she usually brings for us education sessions on
how to eat, she goes a lot for these education sessions and
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what she learns she brings them back to us’, participants
in FGD 6.

Scientific evidence shows that the efficacy and accept-
ability of health promotion interventions increases if peer
opinion leaders within the target group are part of the
implementation team [38]. Peer opinion leaders provide
entry and legitimacy to the external change agents and
may help drive changes in social norms. Selection of peer
opinion leaders: the intervention will be delivered within
existing women groups. Leaders of these existing groups
will be selected to work as peer opinion leaders on the
implementation team. The main role and responsibilities
peer opinion leaders will be to (i) mobilize fellow women
to participate in the intervention, (ii) follow up and (iii)
give social support to participating women to attain set
intervention goals. Women leaders will be given a two
- day refresher training on mobilization and leadership
skills, as mobilization is the routine responsibility for
women leaders in their usual group meetings. The plan-
ning group I designed the sessions to be moderated by
health behavior coach (PhD researcher) following the
techniques of motivational interviewing [39]. A general
guide (scope & sequence) will ensure consistency during
the group sessions.

Step VI: Development of an evaluation plan

Study design, setting and timing

The effectiveness of the intervention will be evaluated
through a cluster-randomized controlled trial. The inter-
vention will be evaluated in Kampala, the capital city of
Uganda. The six sub parishes of Mbuya catholic parish
will be randomized to treatment and control arms, Fig. 4.
The treatment arm will be exposed to both the developed
intervention infographics and face to face group sessions
while the control arm will only receive the developed
intervention infographics. An awareness session will be
organized to distribute the infographics to the control
arm. Within the sub parishes, there are existing women
groups. These existing groups will be utilized for face-
to-face intervention group sessions. For the intervention
purposes, each group will be limited to a maximum of 14
members. The study period is divided into two phases: a
three-month intervention and a three-month post-inter-
vention follow-up phase.

Recruitment

The PhD researcher and women leaders of existing
groups will make presentations about the intervention
during one of the routine meetings. Flyers with details
of the intervention will be distributed for sharing with
members who are absent during the briefing. At the
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. Treatment arm (n = 3)
4 N =66 participants) i
Sub Face to face group sessions + developed intervention materials
parishes of *. :,f_'__‘_.'_f_.'_ff__'__'__'__T_f_'._',_'__'__'_.'_ff_'_.'__'__'__'._f_'._'__'._'__'__‘__'_f_f_'_,'__'__f_T_',_',_'__'__'__'_f.'_,'_f_‘__'._T_T_T_'._',_'__'__'_.'_f.'_.'_f_‘__'__'._T_'__',_'__'__'__'__'_fff.'__'__'__f_f_f_'__'__'__'_f_ff_'__'__‘__'__f_f_'._','__
religious { Control arm (n = 3)
institutions - (n =66 participants)
(n =6) Developed intervention materials, no group sessions.
PR it A At
Intervention Follow-up
1 [ 2 [ 3 4 | 5 | 6
Time (months) Time (months)
Fig. 4 Study design

end of the presentations, interested participants will be
invited for the first session to test their eligibility to par-
ticipate in the study. Eligible participants will be pro-
vided with an informed consent form to endorse.

Inclusion criteria

i) Sex (women),

ii) Age (18 to 45 years),

iii) Central obesity [waist circumference > 80 cm]),

iv) Fluent in either Luganda or English (sessions will be
conducted in Luganda/English).

v) Willingness to follow the three-months intervention
and three months follow-up,

vi) Willingness to sign the informed consent.

Exclusion criteria

i. Being treated for diabetes Mellitus Type 1 or Type
2, hypertension, high cholesterol, or any other car-
dio-metabolic related disease.

ii. Pregnancy.

Outcomes

Primary outcome is reduction in waist circumference.
Decreases in waist circumference are recommended
as critically important treatment target for reducing
adverse cardiometabolic health risks [15]. Secondary
outcomes include optimisation of, fasting blood glu-
cose, total cholesterol, HDL, LDL, triglycerides, body

composition, food literacy, PA, and fruit and vegetable
intake.

Sample size calculation

Sample size calculation is based on waist circumference.
To calculate the sample size, we used the formula

described by Rutterford, Copas [40], Table 3.

Randomization

The six sub parishes (clusters) will be listed alphabeti-
cally. A cluster randomization with a 1:1 allocation will
then be applied to randomize the sub parishes to either
the treatment or control arm. In the sub parishes, women
group leaders and participants will be blinded about the
study arms.

Data collection
Table 4 gives an overview of the different measurements
and time points during the study.

Data analysis

Data will be analysed using R software. To evaluate the
effects of the intervention, multilevel analysis will be
used. Using this technique, regression coefficients will
be adjusted for the clustering of observations within
sub parishes. We will define two levels in our multi-level
analysis: (1) participant and (2) sub parishes. Linear
mixed effect models will be used to examine the effect
of the intervention on each of the outcome values. All
analyses will be performed according to the intention-
to treat-principle [42]. To assess changes in metabolic
health between the intervention and control groups, a
linear mixed effect model will be built where “time” (end
line measurement (M,) will be compared with base-line
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Table 3 Description of sample size calculation
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Z1-w24+2Z1-5)? 202
m = GrentZip) 207 2 272 (1 4 (n—1)p)
where? = 1.96 at the type 1 error of 5%
m = sample size per study arm = 0.842 at 80% power
0 = the standard deviation of primary  «Based on Uganda STEP survey [2], the standard deviation of waist circumference for women aged 18 to 49
outcome in the population years = 13.73.
/\ = effect size = 7.4cm. « Effect size was calculated based on Bendall, Mayr [41] , impact of the Mediterranean diet on central obesity.

« Only studies with a duration below 12 months were included in the calculation as the proposed study dura-

tion is below 12 months.

(14 (n— 1)p)= design effect (DE) to - For our intervention, n = 27
compensate for cluster randomisation. - p = 0.001

m n = number of individuals per m There is no data available on the intra-Cluster Correlation coefficient of waist circumference across villages
cluster for communities within Kampala. A range of 0.001 to 0.10 is demonstrated as a cost - effective and safe choice

m o = Intra-Cluster Correlation coef-  to account for the variability.
ficient

m = (1.96 + 0.842)% *2*13.73%/7.4%) * (1 + (27-1) *0.001)
m = 55 participants

To cover for dropouts, m is increased by 20%, to make 66 participants.

Hence, the project aims to include 132 women in the trial, 66 in the treatment arm and 66 in the control arm

Table 4 Measurements and time points

Parameter Measurement method Measurement moment
Baseline Post Post follow
-intervention -up (3
(3 months) months)

Metabolic indicators
Fasting blood glucose CardioChek plus X X X
Total cholesterol X X X
HDL cholesterol X X X
Triglycerides X X X
Blood pressure Seca b12 (twice) X X X
Body composition Body-stat 1500 lite touch X X X
Anthropometric
Weight Weighing scale (Seca 874 dr) (twice) X X X
Height Seca height board (twice) X
Waist circumference Tape (twice) X X X
Fruit and vegetable intake, food literacy and physical activity
Fruit and vegetable intake Fruit and vegetable intake screener adapted from NIH screeners (https// X X X
Food literacy epi.grants.cancergov/diet/screeners/fruitveg/instrument.html) , Addi- X X X

tional file 9

Food literacy questionnaire (developed by our research team for Ugandan

context in consideration of Poelman, Dijkstra [29] and Vidgen HA [27]. We

are currently validating the questionnaire, Additional file 10
Physical activity (self-reported)  Short version of International Physical Activity Questionnaire (IPAQ-SF) X X X
Process indictors
Adherence to the programme  Attendance list X X
Socio-demographic data Questionnaire X

measurement (M,;) and post-follow up measurement
(Mj3)), treatment (and interaction of time and treatment)
as well as age will be specified as fixed effects, and sub
parishes and participants as random factors. For all linear

mixed models, compatibility with mixed-model assump-
tions will be checked by inspection of residual plots and
Q-Q plots. In the case of heteroscedastic residuals, data
will be log transformed. Tukey or Benjamini—Hochberg
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procedures will be applied when performing post hoc
analyses to further identify differences within treatments
as well as between time points. Statistical outliers will be
defined as any observation which has an absolute residual
exceeding 3 times the residual standard deviation. p <
0.05 will be considered significant in all analyses.

Discussion

The paper reports the systematic development of a food
literacy and PA intervention to optimise metabolic health
among WRA, a strategic target group for dietary and
PA behaviour change in the SSA setting. The developed
intervention is comprehensive as it is built from a com-
bination of scientific evidence, community needs, expert
opinion, and theoretical models. The intervention is
composed of five interactive group sessions focused on
increasing knowledge, skills, and self-efficacy to develop
a lifelong healthy and gastronomic relationship with
fruits, vegetables, and PA. The basis of the intervention
is personalised goals and action plans tailored to personal
metabolic health and lifestyle needs, and environmen-
tal opportunities. Topical evidence suggests that linking
interventions to personal metabolic health and lifestyle
needs, and environmental opportunities may help drive
behaviour change and positively influence health out-
comes [37]. While time consuming and labour intensive,
the IM protocol ensured that our intervention is hinged
on a clear behaviour change theory and BCTs, which
increases the likelihood of enacting a positive behaviour
change and implementation in practice [20, 43].

Our intervention has several unique features. First,
to the best of our knowledge, this is the first rigorously
designed combined dietary and PA intervention tar-
geting WRA in urban SSA [16]. Currently, there is lim-
ited evidence on how to tackle the increasing burden of
suboptimal metabolic health in urban SSA. Second, the
intervention is developed basing on the contextual deter-
minants. Scientific evidence highlights that successful
health behavioural change interventions should be based
on contextual determinants [20]. Our systematic review
[16] and qualitative study [17] revealed unique determi-
nants to this setting and recommended a need to address
undesirable subjective norms, gaps in knowledge, skills,
and self-efficacy. Accordingly, the intervention objectives
are centred on the findings of systematic review [16] and
qualitative study [17]. Third, the PO of the intervention
were framed around the food literacy model, an effec-
tive holistic model. Food literacy focuses on a “how to
do approach” in contrast to the ineffective traditional
approaches of focusing on only nutrition knowledge
[44]. Improving knowledge mainly creates an intention
towards health behaviour. However, intentions rarely
translate into actual behaviour” [45].
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Fourth, the intervention is designed with a combina-
tion of eleven evidence based BCT, scientifically proven
to enact changes in knowledge, skills, self-efficacy, sub-
jective norms, and social support to create a sustainable
behaviour change [20, 35, 36, 43]. The limitation is that
the evidence for the effectiveness of the BCT is exclu-
sively from HIC due to lack of evidence in urban SSA.
Questions may be raised on the applicability and effec-
tiveness of scientifically proven BCT in HIC in urban
SSA. Theoretically, scientifically proven BCT in the HIC,
could positively influence behaviour change in other set-
tings provided they are translated into practical strat-
egies with critical consideration of parameters of use
documented by Eldredge, Markham [20]. In our inter-
vention, we carefully considered the parameters of use
suggested by Eldredge, Markham [20]. If successful, the
intervention could contribute evidence on the validity/
applicability of scientifically proven BCT in High Income
Countries in urban SSA and how they can be translated.

Fifth, our intervention equips participants with skills
and self-efficacy to evaluate nutrition information. Stud-
ies show that over the last decade, the virtual environ-
ment has become an important determinant of dietary
and PA behaviour [46]. A lot of nutrition information is
shared on social and mass media, yet majority of the pub-
lic lacks the skill and self-efficacy to distinguish between
factual and non-factual nutrition information. Lastly,
in our evaluation design of the intervention, we have
included a post intervention follow-up measurement
moment. This allows us to analyse the long-lasting effect
of the intervention.

Our intervention has some limitations. First, in our
intervention design, we did not address the environ-
mental determinants which our needs assessment found
to have a significant influence on dietary and PA behav-
iour in urban Ugandan setting. For example, we did not
directly influence food deserts and the increasingly sed-
entary physical environments (cheap motorised trans-
port means). Our resources could not enable us to tackle
the environmental determinants. Additionally, changes
in food environment and transportation systems necessi-
tates policy changes driven by multi sectoral government
structures. However, through the food literacy model
we equip participants with practical tips to negotiate the
prevailing environment. Secondly, we did not create an
intervention for adoption, implementation, and sustain-
ability according to the principles of IM protocol. Creat-
ing an intervention for adoption and sustainability was
beyond the scope of our resources and timeline. Hence,
we adapted the IM protocol to focus on the development
of the implementation plan to evaluate the developed
behavioral change intervention through a proof-of-con-
cept study. Accordingly, relevant potential environmental



Yiga et al. BMC Public Health (2022) 22:351

actors/implementers of the intervention in the com-
munity were not involved. This could create issues with
implementation/institutionalization of our interven-
tion later. However, we involved women group leaders
within the religious institutions in the development of the
intervention. They are as well foreseen to be involved in
the execution of the proof concept intervention evalua-
tion study. The involved women group leaders could be
a starting point in designing the adoption, implementa-
tion and sustainability intervention if our proof concept
evaluation study proves the intervention effectiveness.

Conclusions

The paper describes the development of a combined food
literacy and PA intervention. The developed intervention
is an innovative approach as is it is created around food
literacy. Additionally, the intervention is built on deter-
minants specific to urban Uganda and evidence based
behavioural change theoretical models and techniques,
resulting in a clear mechanism of the hypothesised
behavioural change. If the planned randomised control
trial is found to improve the metabolic health among
WRA, the developed intervention would be an important
strategy in urban Uganda and SSA at large. The detailed
description of our intervention can guide future inter-
vention development in urban Uganda and SSA.

Abbreviations

PA: physical activity; NCD: Non-Communicable Diseases; LMIC: Low- and
Middle-Income Countries; WHO: World Health Organisation; SSA: sub-Saharan
Africa; HIC: High Income Countries; WRA: women of reproductive age; IM:
intervention mapping protocol; PO: performance objectives; FGD: focus group
discussions; BCT: behavioural change techniques.

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/512889-022-12740-w.

Additional file 1.
Additional file 2.
Additional file 3.
Additional file 4.
Additional file 5.
Additional file 6.
Additional file 7.
Additional file 8.
Additional file 9.
Additional file 10.

Acknowledgements

We acknowledge John Mungereza, Paulino Twesigye Mondo, Josephine
Nayiga, and Francesca lhongoyi Kimwama of Our Lady of Africa, Mbuya
(Uganda), Stella Azamadia of Beauty for Ashes (BFA) and Nakawesa Stella of

Page 13 of 14

Kiyaga Village Savings Loan Association (Uganda) for their assistance in the
community. We are also grateful to the participants for volunteering to take
part in the study. We also appreciate Merel Leyman, Anke Vandycke, Sigrid
Devloo and Diane Berardis for their input during the development of the
intervention.

Financial support

The research was funded by the Belgian Directorate General for Develop-
ment Cooperation and Humanitarian Aid (DGD), an initiative implemented by
VLIR-UOS. The funder had no role in designing of the study, data collection,
analysis, interpretation and writing of the manuscript.

Authors’ contributions

PY., CM, WVL, JS. and PO. designed the study. PY, CM, W.V.L, J.S, PO, H.T.
and S.N.M. were part of the planning group I and contributed substantially to
the development of the intervention. PY. and C.M. wrote the first draft of the
manuscript and W.V.L, J.S, PO, HT. and S.N.M. read, revised, improved, and
approved the final manuscript.

Availability of data and materials
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

This study was conducted according to the guidelines laid down in the Decla-
ration of Helsinki. All procedures involving research study participants (FGDs)
were approved by Human Research Ethics committee of Clarke International
University (reference number IHSU-REC/0117) and Uganda National Council
for Science and Technology (reference number HS290ES). All participants
signed a written informed consent for their participation in the study.

Consent for publication
Not Applicable.

Competing interests
None to declare.

Author details

'Department of Food Technology, Kyambogo University, Kampala, Uganda.
2Clinical and Experimental Endocrinology, Department of Chronic Diseases
and Metabolism, KU Leuven, Leuven, Belgium. *Department of Marketing,
Innovation and Organization, Ghent University, 9000 Ghent, Belgium. “Depart-
ment of Movement Sciences, KU Leuven, Leuven, Belgium. °Department

of Endocrinology, University Hospitals Leuven, Leuven, Belgium.

Received: 28 July 2021 Accepted: 8 February 2022
Published online: 18 February 2022

References

1. Haddad L, Hawkes C, Udomkesmalee E, Achadi E, Ag Bendech M, Ahuja
A. Global Nutrition Report 2016: From Promise to Impact: Ending Mal-
nutrition by 2030. Washington, DC: International Food Policy Research
Institute. 2016.

2. Ministry of Health Uganda, World Diabetes Foundation, World Health
Organisation, United Nations Development Programme. Non-Communi-
cable Disease Risk Factor Baseline Survey Report. 2014.https://www.who.
int/ncds/surveillance/steps/Uganda_2014_STEPS_Report.pdf

3. Yach D, Hawkes C, Gould CL, Hofman KJ. The global burden of chronic
diseases: overcoming impediments to prevention and control. Jama.
2004,291(21):2616-22.

4. Mathers CD, Loncar D. Projections of global mortality and burden of
disease from 2002 to 2030. PLoS medicine. 2006;3(11):e442.

5. World Health Organsiation. Projections of mortality and causes of death,
2015 and 2030, 2013.


https://doi.org/10.1186/s12889-022-12740-w
https://doi.org/10.1186/s12889-022-12740-w
https://www.who.int/ncds/surveillance/steps/Uganda_2014_STEPS_Report.pdf
https://www.who.int/ncds/surveillance/steps/Uganda_2014_STEPS_Report.pdf

Yiga et al. BMC Public Health

20.

21.

22.

23.

24.

25.

26.

27.

28.

(2022) 22:351

Ministry of Health Uganda. Health sector development plan. Kampala
2015.

Godfrey KM, Reynolds RM, Prescott SL, Nyirenda M, Jaddoe VW, Eriks-
son JG, et al. Influence of maternal obesity on the long-term health of
offspring. The lancet Diabetes & endocrinology. 2017;5(1):53-64.

Stirrat LI, O'Reilly JR, Barr SM, Andrew R, Riley SC, Howie AF, et al.
Decreased maternal hypothalamic-pituitary-adrenal axis activity in very
severely obese pregnancy: Associations with birthweight and gestation
at delivery. Psychoneuroendocrinology. 2016;63:135-43.

Forbes S, Barr SM, Reynolds RM, Semple S, Gray C, Andrew R, et al.
Convergence in insulin resistance between very severely obese and lean
women at the end of pregnancy. Diabetologia. 2015;58(11):2615-26.
Holdsworth M, Kruger A, Nago E, Lachat C, Mamiro P, Smit K, et al. African
stakeholders'views of research options to improve nutritional status in
sub-Saharan Africa. Health Policy and Planning. 2014;30(7):863-74.

. Alwan A. Global status report on noncommunicable diseases 2010: World

Health Organization; 2011.

Cecchini M, Sassi F, Lauer JA, Lee YY, Guajardo-Barron V, Chisholm D.
Tackling of unhealthy diets, physical inactivity, and obesity: health effects
and cost-effectiveness. The Lancet. 2010;376(9754):1775-84.

World Health Organisation. Healthy diet guidelines. Geneva. 2020
Guthold R, Stevens GA, Riley LM, Bull FC. Worldwide trends in insufficient
physical activity from 2001 to 2016: a pooled analysis of 358 population-
based surveys with 1- 9 million participants. The Lancet Global Health.
2018;6(10):21077-e86.

Ross R, Neeland IJ, Yamashita S, Shai |, Seidell J, Magni P, et al. Waist
circumference as a vital sign in clinical practice: a Consensus State-

ment from the IAS and ICCR Working Group on Visceral Obesity. Nature
Reviews Endocrinology. 2020:1-13.

Yiga P, Seghers J, Ogwok P, Matthys C. Determinants of dietary and
physical activity behaviours among women of reproductive age in urban
sub-Saharan Africa: a systematic review. British Journal of Nutrition.
2020;124(8):761-72.

Yiga P, Ogwok P, Achieng J, Auma MD, Seghers J, Matthys C. Determinants
of dietary and physical activity behaviours among women of reproduc-
tive age in urban Uganda, a qualitative study. Public Health Nutrition.
2021;24(12):3624-36.

Gissing SC, Pradeilles R, Osei-Kwasi HA, Cohen E, Holdsworth M. Drivers
of dietary behaviours in women living in urban Africa: a systematic map-
ping review. Public health nutrition. 2017;20(12):2104-13.

Gardner B, Wardle J, Poston L, Croker H. Changing diet and physical activ-
ity to reduce gestational weight gain: a meta-analysis. Obesity reviews.
2011;12(7):2602-€20.

Eldredge LKB, Markham CM, Ruiter RA, Kok G, Parcel GS. Planning health
promotion programs: an intervention mapping approach: John Wiley &
Sons; 2016.

Hill B, Skouteris H, Fuller-Tyszkiewicz M. Interventions designed to limit
gestational weight gain: a systematic review of theory and meta-analysis
of intervention components. Obesity Reviews. 2013;14(6):435-50.
Springer AE, Evans AE. Assessing environmental assets for health promo-
tion program planning: a practical framework for health promotion
practitioners. Health promotion perspectives. 2016;6(3):111.

Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative
research (COREQ): a 32-item checklist for interviews and focus groups.
International journal for quality in health care. 2007;19(6):349-57.

Michie S, Ashford S, Sniehotta FF, Dombrowski SU, Bishop A, French DP.

A refined taxonomy of behaviour change techniques to help people
change their physical activity and healthy eating behaviours: the CALO-
RE taxonomy. Psychology & health. 2011;26(11):1479-98.

Campbell MK, Piaggio G, Elbourne DR, Altman DG. Consort 2010 state-
ment: extension to cluster randomised trials. 2012.

Seghers J,Van Hoecke A-S, Schotte A, Opdenacker J, Boen F. The added
value of a brief self-efficacy coaching on the effectiveness of a 12-week
physical activity program. Journal of Physical Activity and Health.
2014;11(1):18-29.

Vidgen HA, Gallegos D. Defining food literacy and its components. Appe-
tite. 2014 May 1,76:50-9.

Perry EA, Thomas H, Samra HR, Edmonstone S, Davidson L, Faulkner A,
Petermann L, Manafo E, Kirkpatrick SI. Identifying attributes of food lit-
eracy: a scoping review. Public health nutrition. 2017 Sep;20(13):2406-15.

29.

30.

31

32.

33.

34.

35.

36.

37.

39.

40.

41.

42.

43.

44,

45.

46.

Page 14 of 14

Poelman MP, Dijkstra SC, Sponselee H, Kamphuis CB, Battjes-Fries MC,
Gillebaart M, et al. Towards the measurement of food literacy with
respect to healthy eating: the development and validation of the self
perceived food literacy scale among an adult sample in the Nether-
lands. International Journal of Behavioral Nutrition and Physical Activity.
2018;15(1):1-12.

Begley A, Paynter E, Butcher LM, Dhaliwal SS. Effectiveness of an adult
food literacy program. Nutrients. 2019;11(4):797.

Godin G, Kok G. The theory of planned behavior: a review of its applica-
tions to health-related behaviors. American journal of health promotion.
1996;11(2):87-98.

Vaitkeviciute R BLHN. The relationship between food literacy and dietary
intake in adolescents: a systematic review. Public health nutrition.
2015;18:649-58.

Ryan RM, Deci EL. Self-determination theory and the facilitation of intrin-
sic motivation, social development, and well-being. American psycholo-
gist. 2000;55(1):68.

Borek AJ, Abraham C, Greaves CJ, Tarrant M. Group-based diet and
physical activity weight-loss interventions: a systematic review and meta-
analysis of randomised controlled trials. Applied Psychology: Health and
Well-Being. 2018;10(1):62-86.

Epton T, Currie S, Armitage CJ. Unique effects of setting goals on behavior
change: Systematic review and meta-analysis. Journal of consulting and
clinical psychology. 2017;85(12):1182.

Schroé H, Van Dyck D, De Paepe A, Poppe L, Loh WW, Verloigne M, et al.
Which behaviour change techniques are effective to promote physical
activity and reduce sedentary behaviour in adults: a factorial randomized
trial of an e-and m-health intervention. International Journal of Behavio-
ral Nutrition and Physical Activity. 2020;17(1):1-16.

Adams SH, Anthony JC, Carvajal R, Chae L, Khoo CSH, Latulippe ME, et al.
Perspective: guiding principles for the implementation of personalized
nutrition approaches that benefit health and function. Advances in Nutri-
tion. 2020;11(1):25-34.

. Valente TW, Pumpuang P. Identifying opinion leaders to promote behav-

ior change. Health education & behavior. 2007;34(6):881-96.

Lussier M-T, Richard C. The motivational interview: in practice. Canadian
Family Physician. 2007;53(12):2117-8.

Rutterford C, Copas A, Eldridge S. Methods for sample size determina-
tion in cluster randomized trials. International journal of epidemiology.
2015;44(3):1051-67.

Bendall C, Mayr H, Opie R, Bes-Rastrollo M, Itsiopoulos C, Thomas

C. Central obesity and the Mediterranean diet: A systematic review

of intervention trials. Critical reviews in food science and nutrition.
2018;58(18):3070-84.

Hollis S, Campbell F. What is meant by intention to treat analysis? Survey
of published randomized controlled trials. Bmj. 1999;319(7211):670-4.
Michie S, Abraham C, Whittington C, McAteer J, Gupta S. Effective
techniques in healthy eating and physical activity interventions: a meta-
regression. Health Psychology. 2009;28(6):690.

Thakur S, Mathur P. Nutrition knowledge and its relation with dietary
behaviour in children and adolescents: a systematic review. International
Journal of Adolescent Medicine and Health. 2021.

Schwarzer R. Modeling health behavior change: How to predict and
modify the adoption and maintenance of health behaviors. Applied
psychology. 2008;57(1):1-29.

Klassen KM, Douglass CH, Brennan L, Truby H, Lim MS. Social media use
for nutrition outcomes in young adults: a mixed-methods systematic
review. International Journal of Behavioral Nutrition and Physical Activity.
2018;15(1):1-181

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.



	The conceptual framework for a combined food literacy and physical activity intervention to optimize metabolic health among women of reproductive age in urban Uganda
	Abstract 
	Background: 
	Objective: 
	Methodology: 
	Results: 
	Conclusions: 

	Background
	Methods
	Step I: Needs Assessment
	Step II: Formulation of behavioral intervention, performance, and change objectives
	Step III: Selection of theory - based methods and practical strategies
	Step IV: Development of the intervention programme
	Step V: Development of an adoption and implementation plan
	Step VI: Development of an evaluation plan

	Results
	Step I: Needs assessment
	Step II: Formulation of behavioral intervention, performance, and change objectives
	Step III: Selection of theory-based methods and practical strategies
	Step IV: Development of the intervention programme
	STEP V: Adoption and implementation plan
	Step VI: Development of an evaluation plan
	Study design, setting and timing

	Recruitment
	Inclusion criteria
	Exclusion criteria

	Outcomes
	Sample size calculation
	Randomization
	Data collection
	Data analysis

	Discussion
	Conclusions
	Acknowledgements
	References


