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Abstract.
BACKGROUND: Women are at most risk for chronic diseases which can be prevented by healthy dietary choices. Evidence
exists that nutrition education interventions (NEIs) are effective in educating community-dwelling women to modify their
behavior for better health outcomes.
OBJECTIVES: The objectives of this study were to implement a need-based, tailored NEI and evaluate its effectiveness
in improving nutrition and soy knowledge and self-efficacy of participants in the intervention group compared to a control
group.
METHODS: A quasi-experimental pre-post-study design was used in a convenience sample of 149 women from the copper
belt region of Zambia. The health belief model (HBM) informed the NEI, which consisted of six lessons, three cooking
demonstrations, and an illustrative recipe book. Nutrition and soy knowledge scores and self-efficacy scores were evaluated
using validated and reliable questionnaires. Data were analyzed using IBM SPSS software, version 26, and mean change
scores in knowledge and self-efficacy were compared between the intervention and control groups.
RESULTS: The average improvement in the scores for total nutrition knowledge and all six sub-sections of knowledge
was significantly higher in the intervention group compared to the control group. The mean total self-efficacy score for the
intervention group improved significantly (p = 5.7767e-20) from a pre-intervention score of 29.9 ± 7.4 to 57.3 ± 7.0 after the
implementation of the NEI. No significant improvement (p = 0.904) in the control group was observed.
CONCLUSIONS: A short-term, multi-component NEI was effective in improving the nutrition and soy knowledge and soy
cooking self-efficacy of the participants in the intervention group.
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1. Introduction

Advancement in medical technology has made it
possible for people to live longer which has resulted in
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a rising global elderly population [1]. As people age,
they become susceptible to multiple physiological
risk factors making them prone to diseases. Contrary
to popular belief the prevalence of nutrition-related
Non-Communicable Diseases (NCDs) has been on
the rise in low-income and developing countries for
the past decade. Unemployment and poverty coupled
with a lack of education, healthcare, and nutrition
resources have aggravated this situation, and social
programs to prevent the rise of NCD risk factors,
have not made necessary progress. This may have
contributed to the fact that most healthcare resources
in developing countries, especially in Africa, are
concentrated on preventing infectious diseases and
improving maternal and child undernutrition. This,
when coupled with poor healthcare facilities in devel-
oping countries, often makes the elderly a vulnerable
and neglected group [2].

Although healthy aging is achievable through
proper nutrition care, it is often difficult to achieve
because of environmental and societal barriers
like poverty, lack of education, and resources [2].
Research states that the primary reasons for the
increase in NCDs in Zambia are nutrition-related
namely poor dietary intake, excessive alcohol con-
sumption, and a sedentary lifestyle [3]. High illiteracy
rates in women along with urban unemployment led
to poor dietary choices, especially in women. There
is ample evidence in the literature to show that fol-
lowing the Food-Based Dietary Guidelines (FBDGs)
and encouraging healthy dietary practices resulted in
improved health conditions [4]. This study will focus
on the FBDG recommending legumes, specifically
soy, as part of the daily diet. Soy is highly nutri-
tious, affordable, plant-based food rich in proteins,
unsaturated fats, and isoflavonoids. With a high pro-
tein content that varies between 36% and 46%, soy
also contains all the essential amino acids making it
a high-quality protein source comparable to animal
proteins. Soy is the only legume rich in omega-3 and
omega-6 fatty acids which has a cholesterol-lowering
effect and therefore is considered to have a protec-
tive effect on the heart. Soy can also be considered a
healthful alternative to animal foods, especially in the
poorer communities of low-income countries where
access to nutritious food is limited due to the financial
constraints of the people [5–7].

Improving the nutritional status of people through
modifying dietary behaviors and promoting healthy
eating could, therefore, be used as a strategy to
decrease nutrition-related NCD risk in the country.
Adequate nutrition knowledge is essential for this

vulnerable group to practice recommended dietary
patterns to maintain a healthy and productive life.
Nutrition education programs, when designed with
specific goals targeted toward a particular group of
people or community, have been identified as afford-
able, sustainable as well as an effective tool in many
vulnerable communities to improve dietary behaviors
and reduce NCD risk factors [8, 9]. Evidence from
several interventions shows that employing multi-
component strategies is more effective in producing
functional benefits and promoting positive health
outcomes in seniors [10]. Furthermore, Nutrition edu-
cation intervention (NEI) designed based on behavior
change theories have been reported to be more effec-
tive than those that are not informed by theory. The
Health Belief Model (HBM) has been successfully
used in NEI to improve nutrition knowledge and
behaviors among elderly women [11]. Involving the
community leaders during the planning, develop-
ment, and implementation of intervention provides
better chances of success by making the program
acceptable and feasible in the community by con-
sidering the practical concerns of the participants
[12]. The rising prevalence of NCDs in developing
countries like Zambia and the lack of nutrition and
healthcare resources necessitates the development of
a community-based nutrition education intervention
tailored to minimize the specific dietary risk factors.
The rural, elderly women were identified as a vulner-
able group who were at the highest risk to develop
NCDs.

Therefore, the present study aimed to 1) develop
and implement an NEI based on HBM, informed by
a needs assessment of the community and employing
multi-component intervention strategies like lectures,
soy cooking demonstrations, food tasting, and hands-
on activities, and 2) evaluate the effectiveness of the
program in improving the nutrition and soy knowl-
edge and self-efficacy scores of the participants.

2. Methodology

2.1. Ethical considerations

The Tropical Diseases Research Centre (TDRC)
Ethics Review Committee (STC/2017/19), the
National Health Research Ethics Board (NHREB),
University Teaching Hospital, Zambia, and the Insti-
tutional Review Board, Texas Tech University (TTU)
(IRB2017 1040) ethically approved this study. Per-
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mission to undertake the study was obtained from
the community leaders of the two communities after
explaining the purpose, objectives, and methods of
the study. Informed consent was taken from all the
participants.

2.2. Purpose and objectives

The main purpose of this study was to implement
a Nutrition Education Intervention (NEI) among the
elderly women of Kitwe and evaluate its effectiveness
in increasing knowledge about general nutrition and
healthy eating, awareness of the health benefits of soy,
and providing necessary skills to prepare a meal with
soy which in turn would motivate them to improve the
dietary habits of the participants. The specific objec-
tives were divided into two primary objectives which
were to compare the change and difference in Nutri-
tion and soy knowledge scores of the participants
through a general nutrition knowledge questionnaire
and a soy knowledge questionnaire [13, 14] and
Self-efficacy scores for preparation and consumption
of soy foods through a self-efficacy questionnaire
[15] between the intervention and control groups
respectively.

2.3. Study design and sampling

The study design was a quasi-experimental pre-
post study. To determine the required sample size for
the study the following formula was used:

n = 2×(u+v)2s2

E2 where u = 0.67, corresponding to
the � for the test of 75%; v = 1.96, correspond-
ing to a significance level of 5% for a two-tailed
hypothesis; E = the expected mean change in knowl-
edge scores; and s = the standard deviation for
the change. The literature shows that an expected
mean change in knowledge is 5.67 with a standard
deviation of 9.11 [16]. Considering these vari-
ables the sample size comes out to be 36 in each
group.

Two wards, namely Twatasha (Kitwe) and Ndeke
(Ndola) in the Copperbelt province of Zambia were
purposively selected because of contact and permis-
sion to conduct the study. A convenience sampling
method was used to recruit participants from each
ward. Inclusion criteria included: women, aged 50
years or older, residing in Twatasha or Ndeke. The
participants from the Twatasha ward were assigned
to the experimental group and the participants from
the Ndeke ward were assigned to the control group.

A total of 149 participants completed the pre- and
post-survey questionnaires. Among them, 38 were
from Ndeke and were included in the control group
while 111 were from Twatasha and therefore in the
intervention group.

2.4. NEI implementation

The NEI was developed following the four steps
laid out by the United Nations Food and Agricul-
tural Organization (FAO) for the development of a
nutrition education program. Step 1 included a needs
assessment [17], steps 2 and 3 included the devel-
opment and implementation of the NEI respectively,
followed by the evaluation of the NEI in step 4 [18].
The NEI consisted of a total of six lessons and three
cooking demonstrations including food tasting ses-
sions. The lessons were delivered in the form of
lectures with the help of a PowerPoint presentation.
The PowerPoints were shown with the help of a
computer-assisted projector on a white wall of the
room. The NEI consisted of 18 hours spread over
three 6-hour sessions. Within each six-hour session,
the total teaching time was one hour (two lessons 30
minutes each), followed by 2 hours of discussions and
hands-on activities to reinforce the important mes-
sages (1 hour for each lesson) and 40 minutes of
review of the previous lesson (20 minutes for each
lesson). The rest of the time was spent in cooking
demonstrations (1 hour), food tasting (20 minutes),
physical activity (20 minutes), and four 10-minute
breaks (40 minutes) between lessons. Three cooking
demonstrations conducted to teach the participants
how to use soy in the household included the prepa-
ration of soy milk, fruity soy yogurt, and soy raisin
bread. Figure 1 is a summary of the steps followed in
the NEI.

The Health Belief Model (HBM) proposes that the
readiness to change behaviors is based on the partic-
ipants’ belief of their susceptibility and seriousness
of health risks, the benefits of the recommendations
as well as their confidence in acting. As the HBM
is especially useful for designing NEI to enhance
awareness and motivate participants to take specific
actions to reduce the risk of health problems, there-
fore the HBM was used to design the educational
objectives and intervention strategies for this specific
group of participants. Five methods of instruction
namely, lectures, group discussions, hands-on activi-
ties, demonstrations, and reinforcements through the
recipe book were selected for the implementation of
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Fig. 1. Summary of the intervention.

the nutrition and soy education program. Table 1 sum-
marizes the constructs of HBM and the intervention
strategies used for the construct.

2.5. Data collection

For both the pre-intervention and the post-
intervention surveys data was collected from 8
AM to 5 PM, in two different locations in the
two communities (church and community center)
for the convenience of the participants by trained
fieldworkers through one-on-one interviews with pre-
determined questionnaires. Validated questionnaires
were used to collect socio-demographic data [19] as
well as the nutrition and soy knowledge [13, 14, 20,
21] and self-efficacy of participants [15]. The partici-
pants were assigned a study code upon registering and
signing the consent form. Thereafter only the code
was used instead of the name. Booths were set up for
each measuring instrument or questionnaire. At least
two fieldworkers were assigned to each booth. A field
worker control sheet was used to control the flow of
participants throughout the session and to ensure that
each participant had filled out all the sections of the
survey. In the end, the control sheet was checked for
completion before the participants left. To minimize
inter-translator biases, one fieldworker was responsi-
ble for the same questionnaire throughout the study.

2.6. Data analysis

All data collected during the pre and post-surveys
were entered immediately into Microsoft Excel and
checked for inconsistencies and missing values. Only
completed questionnaires were accounted for in the
data analysis. Nutrition knowledge scores and self-
efficacy scores were calculated for each participant
in excel. Socio-demographic differences between
the intervention and control group participants were
compared with the help of Fischer’s exact test for
continuous data like age, BMI, and food insecurity
scores while for categorical data (level of education
and household income) chi-square tests were used.
Comparison of ordinal data for the secondary objec-
tives (nutrition knowledge and self-efficacy scores)
within the intervention and control group partici-
pants were analyzed using the non-parametric test,
paired Wilcoxon test on mean scores (for knowledge
and self-efficacy), and median nutrient before and
after the intervention. In addition, a linear regression
model was used to assess the difference in changed
scores for the primary outcomes between the inter-
vention and control groups. The initial model was
adjusted for differences in the two groups in terms
of socio-demographic factors like household income,
educational qualification, BMI, and the effect of pre-
scores. After backward selection to fit the model
under the f-test criteria, the difference in the improve-
ment in scores between the intervention and control
groups was not significantly impacted by the level
of education, income, or BMI. For hypothesis test-
ing, the family-wise error rate (FWER) was set at
5% and after correcting for multiple comparisons,
a p-value of < 0.00625 was considered statistically
significant (0.05/8 = 0.00625, adjusted for 8 primary
outcome variables). Subsequently, the 8 primary out-
come measures were the total nutrition knowledge
score, knowledge scores for each of the 6 sections of
the nutrition knowledge questionnaire, and the total
self-efficacy score.

The effectiveness of the NEI in improving the
nutrition and soy knowledge of the participants was
evaluated by comparing the mean change scores of
the participants between the intervention and control
groups. Multiple regression analysis was performed
with the initial model consisting of the level of
education, household income, BMI as well as the
pre-intervention scores for total nutrition knowledge,
each of the six sections of knowledge. After backward
selection to fit the model under the f-test criteria, the
difference in the improvement in scores between the
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Table 1

Constructs of the HBM as applied to intervention strategies

Construct of HBM Meaning Educational objectives Intervention strategies

Perceived susceptibility The participants’ belief
that they are susceptible
to health risk or problem

Identify or demonstrate that:
• Not eating different foods can cause malnutrition.
• Eating too little can cause undernutrition
• Eating high-calorie, filling foods can cause
overweight and obesity.
• Eating high amounts of cholesterol and bad fats
can cause heart disease.
• Eating foods containing added sugars and salts can
cause diabetes or hypertension.
Eating fewer fruits and vegetables can cause
micronutrient deficiencies.

Lecture – introducing the concept of malnutrition
caused by eating more or fewer foods (lesson 1),
dietary diversity and recommendations from the
dietary guidelines (lesson 4), consequences of
unsafe food handling (lesson 6)

Perceived severity The participants believe
that this threat is serious

Identify the foods that contain bad fats, added
sugars, and salts, as well as high-calorie filler foods
in their diets.
Demonstrate an understanding that consuming
unhealthy foods may cause health deterioration and
diseases such as cardiovascular disease,
hypertension, and diabetes.

Lecture – specific nutrients and diseases caused by
the lack or excess of these nutrients (lessons 2 & 3)
Discussions – comparing the participants’
consumption patterns with the recommendations
provided (all lessons)

Perceived benefits The participants are
convinced that taking
action or following the
recommendations would
reduce this threat

Demonstrate understanding and appreciation of the
importance of healthy eating according to the
dietary guidelines.
Identify the health benefits of soy consumption.

Lecture – functions of nutrients in our body,
examples of foods that are rich in those nutrients
(lessons 2 & 3), specific health benefits of soy and
its role in preventing common nutrition-related
diseases (lesson 5)

Perceived barriers The participants believe
that they can overcome
the barriers and the
benefits outweigh the
barriers

Evaluate their intake compared to recommendations.
Identify soy as a cheap, locally available, nutritious
food.

Discussions – talking about personal challenges and
barriers to healthy eating recommendations (all
lessons)

Cues to action Reminders for performing
the actions successfully

Plan and prepare their plates to include a variety of
nutritious foods from the five food groups.
Follow the recipe book step by step to prepare a
meal with soy.

Activity – reinforcing the recommendations through
actively planning meals with food models (lessons 1
& 4), choosing foods (lessons 2 & 3), and
handwashing (lesson 6)
Recipe book – providing an illustrative way to
remind participants to prepare a meal with soy

Self-efficacy The participants feel
confident to carry out the
recommended actions
successfully

Demonstrate increased self-efficacy in preparing and
consuming a meal with soy.
Demonstrate increased self-efficacy in basic cooking
hygiene like cleaning raw food, cooking utensils,
and cooking area.

Activities – building confidence by planning healthy
meals incorporating the recommendations (all
lessons)
Cooking demonstration and hands-on activities –
following the steps of soy preparation and tasting
the prepared recipes.
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intervention and control groups was not significantly
impacted by the level of education, income, or BMI.

3. Results

Primary and secondary hypotheses were developed
for the study and the results will be reported for each
of the hypotheses.

3.1. Comparison between intervention and
control group participants at
pre-intervention

All participants in both control and intervention
groups were black women residing in the Twatasha
and Ndeke communities respectively. Although there
were no significant differences between the mean age
and food insecurity scores between the control and
intervention group participants at pre-intervention,
the proportion of participants with higher education
levels and higher household income was significantly
higher in the control group compared to the interven-
tion group (Table 2). Mean BMI was higher in the
control group compared to the intervention group and
the difference was nominally significant (p < 0.05).

3.2. Primary objective 1: Nutrition and soy
knowledge scores of the participants
between the intervention and control groups

With only the group and pre-intervention scores
remaining in the model predicting change scores,
analysis of the final model shows that for total nutri-
tion knowledge scores, the average change for a
person in the intervention group who got 0 answers
correct during the pre-intervention survey was an
improvement of 18.68 correct answers, while the
average change for a person in the control group
who got 0 answers correct during the pre-intervention
survey was an improvement of (18.68+–10.73) 7.95
correct answers (Table 3). As the mean score for the
total nutrition knowledge was 49, the change in score
after the intervention for an average person in the
intervention group was 13.08 while the same for an
average person in the control group was 2.35. This
difference between the change score for the interven-
tion and control group was significant (P < 2e-16).
Similar trends were observed in the knowledge scores
for each of the six knowledge primary outcomes.

For knowledge about nutrients, food groups,
choosing foods, health problems, and food safety,
the average change of score for a person in the
intervention group who got 0 answers correct dur-
ing the pre-intervention survey was an improvement
of 2.52, 6.99, 4.09, 1.86, and 1.03 correct answers
respectively. While the average change for a person
in control group who got 0 answers correct during
the pre-intervention survey was an improvement of
(2.52+–1.36) 1.16, (6.99+–3.66) 3.33, (4.09+–2.38)
1.71, (1.86+–0.33) 1.53, (1.03+–0.68) 0.35 correct
answers respectively for the five sections of the
knowledge scores. Therefore, for a person with aver-
age scores for each of the knowledge sections, the
change in scores after the NEI in the control group
(0.43, 0.68, 0.86, 0.40, and –0.003 respectively)
were significantly lower compared to the intervention
group (1.78, 4.34, 3.24, 0.72 and 0.68 respectively).

For the knowledge about soy section, the aver-
age change of score for a person in the intervention
group who got 0 answers correct during the pre-
intervention survey was an improvement of 2.40
correct answers, while the average change for a per-
son in the control group who got 0 answers correct
during the pre-intervention survey was a decline of
(2.40+–2.44) 0.03 correct answers. For a person with
average scores for this section, the improvement in
scores in the intervention group was 1.22, while in
the control group it declined by 1.22 points. Although
BMI showed nominal significance for knowledge
about soy section score only, it did not statistically
impact the chance of improving the knowledge scores
(Table 4).

Therefore, to summarize, the results of the nutri-
tion knowledge scores of the study participants show
that pre-intervention scores had a significant impact
on the change in the score after the NEI. The lower the
score of a participant the higher there was a chance of
improvement. The average improvement in the scores
for total nutrition knowledge as well as for all six
sub-sections of knowledge was significantly higher
in the intervention group participants compared to
the control group.

3.3. Primary objective 2: Self-efficacy scores of
the participants between the intervention
and control groups

The effectiveness of the NEI in improving the self-
efficacy scores of the participants was evaluated by
comparing the mean change scores of the participants
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Table 2

Socio-demographic differences between control and intervention group participants at pre-intervention

Measurement Intervention group Control group P-value
Mean±SD Mean±SD

Age 58.97 ± 10.4 55.41 ± 7.9 0.129
BMI 28.1 ± 5.2 31.0 ± 5.1 0.002
Food Security 16.78 ± 5.1 14.1 ± 10.1 0.100

Number of
participants
(Percentage)

Number of
participants
(Percentage)

Education 4.0815E-8
None 26 (23.4%) 4 (9.5%)
Primary 72 (64.9%) 15 (35.7%)
Secondary/college 13 (11.7%) 23 (54.8%)

Household Income 1.4092E-7
Don’t know/didn’t answer 4 (3.6%) 4 (9.5%)
<K100 (=$8) 65 (58.6%) 14 (33.3%)
K100-K200 (=$8-$15) 34 (30.6%) 5 (11.9%)
>K200 ($15) 8 (7.2%) 19 (45.2%)

Table 3

Comparison between the change scores of knowledge sections between the intervention and control group

Knowledge section Coefficient Standard error Average
change in
score

P-value

Total Score Intervention group (reference) 18.68 1.14 13.08 2e-16**
Offset (difference between groups) –10.73 0.73 2.35 2e-16**
Pre-intervention scores –0.11 0.02 1.14e-06**

Nutrients Intervention group (reference) 2.52 0.19 1.78 2e-16**
Offset (difference between groups) –1.36 0.17 0.43 3.16e-13**
Pre-intervention scores –0.37 0.08 2.53e-05**

Food Groups Intervention group (reference) 6.99 0.43 4.34 2e-16**
Offset (difference between groups) –3.66 0.34 0.68 2e-16**
Pre-intervention scores –0.12 0.02 3.8e-09**

Choosing Foods Intervention group (reference) 4.09 0.34 3.24 2e-16**
Offset (difference between groups) –2.38 0.25 0.86 2e-16**
Pre-intervention scores –0.21 0.07 0.00399*

Health Problems Intervention group (reference) 1.86 0.13 0.72 2e-16**
Offset (difference between groups) –0.33 0.12 0.40 0.00956*
Pre-intervention scores –0.16 0.02 2e-16**

Food Safety Intervention group (reference) 1.03 0.10 0.68 2e-16**
Offset (difference between groups) –0.68 0.09 –0.003 9.16e-12**
Pre-intervention scores –0.12 0.03 0.000388**

Table 4

Comparison between the change scores of knowledge about soy between the intervention and control group

Knowledge about soy score Intervention group Control group Effect of pre-scores BMI

Co-efficient 2.40 –2.44 –0.12 0.04
Standard error 0.65 0.25 0.03 0.02
Average change in score 1.22 –1.22
P-value 0.000343∗∗ 2e-16∗∗ 6.21e-06∗∗ 0.041772∗

between the intervention and control groups. Multi-
ple regression analysis was performed with the initial
model consisting of the level of education, household

income, BMI as well as pre-intervention scores. After
backward selection to fit the model under the f-test
criteria, it was seen that the difference in the improve-
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ment in scores between the intervention and control
groups was not significantly impacted by the level
of education, income, or BMI. However, the level of
education had a nominal significance (P < 0.05) on
the change in self-efficacy scores between the inter-
vention and control groups.

With only the self-efficacy scores at pre-
intervention having a significant impact on the change
in self-efficacy scores, analysis of the final model
shows that the average chance for a person in the
intervention group with a score of 0 during the pre-
intervention survey was an improvement of 46.33,
while the average chance for a person in the control
group with an initial score of 0 was an improvement of
(46.33+–23.11) 23.22 points (Table 5). As the mean
self-efficacy score was 32 before the intervention, the
change in score after the intervention for an aver-
age person in the intervention group was 26.54 while
the same for an average person in the control group
was 3.43. This difference between the change score
for the intervention and control group was signifi-
cant (P < 2e-16). The larger proportion of participants
with a higher level of educational qualification (Sec-
ondary or college education) in the control group, had
a nominal impact on the change in scores between the
two groups, but this effect was not significant at the
p = 0.00625 level considered for this study.

3.4. Secondary objective 1: Nutrition and soy
knowledge of the participants within the
intervention and control groups

The mean ± SD total nutrition knowledge score
of the participants in the intervention group
improved significantly (p = 8.2203e-20) from a
pre-intervention score of 47.8 ± 13.2 to a post-
intervention score of 61.0 ± 11.7. In the con-
trol group, although the improvement from a
pre-intervention score of 52.5 ± 16.7 to a post-
intervention score of 54.5 ± 16.5 was lower, it was
significant (p = 1.18887e-7). Analysis of the mean
scores of each of the six knowledge sections within
each group (intervention and control) shows that in
section 1, the knowledge about nutrients and their
functions improved from a mean score of 2.0 ± 0.9
to 3.8 ± 1.1 in the intervention group and from
2.2 ± 0.9 to 2.5 ± 0.8 in the control group. Although
the improvement was greater in the intervention
group the improvement in scores was significant in
both groups. In section 2, knowledge about food
groups significantly (p = 1.9949e-19) improved from

21.4 ± 6.9 to 25.9 ± 5.9 in the intervention group.
In the control group, the improvement from an ini-
tial score of 26.1 ± 10.4 to a post-intervention score
of 26.5 ± 10.2 was not significant. In section 3
of the knowledge questionnaire, knowledge about
choosing foods improved from a mean ± SD pre-
intervention score of 4.3 ± 1.6 to 7.5 ± 1.9 during
post-intervention in the intervention group, while
in the control group, it increased from 4.3 ± 1.4
to 5.1 ± 1.4. The improvement in both groups was
significant. In section 4 of the knowledge question-
naire, knowledge about health problems significantly
improved from a pre-intervention score of 7.5 ± 3.4
to a post-intervention score of 8.1 ± 2.8 in the inter-
vention group, while in the control group, the mean
scores also improved significantly from 7.3 ± 3.7 to
7.7 ± 3.3. In section 5, mean scores for the knowledge
about food safety and soy foods increased signifi-
cantly in the intervention group from 2.9 ± 1.2 to
3.6 ± 1.2. However, no significant changes in the
mean knowledge scores were observed in this sec-
tion for the control group. In section 6, mean scores
for the knowledge about soy increased significantly in
the intervention group from 9.7 ± 4.2 to 12.1 ± 3.8.
However, no significant changes in the knowledge
scores were observed in this section for the control
group.

3.5. Secondary objective 2: Self-efficacy scores
of the participants within the intervention
and control groups

Within-group comparisons show that the mean
total self-efficacy score for the intervention group
improved significantly (p = 5.7767e-20) from a pre-
intervention score of 29.9 ± 7.4 to 57.3 ± 7.0 after
the implementation of the NEI, compared to no sig-
nificant improvement (p = 0.904) in the control group
(Table 7).

4. Discussion

The change in knowledge scores was signifi-
cantly higher in the intervention group than in the
control group at post-measurement. Other nutrition
education interventions for the elderly have also
shown similar results in improving the nutritional
knowledge of the participants. In Korea, two stud-
ies reported significant improvements in nutrition
knowledge after an 8-week intervention in elderly
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Table 5

Comparison between the change in self-efficacy scores between the intervention and control group

Co-efficient Standard error Average change
in scores

P-value

Intervention 46.33 2.61 26.54 2e-16∗∗
Control 23.11 1.56 3.43 2e-16∗∗
Pre-scores –0.62 0.08 4.26e-13∗∗
No education –0.79 1.39 0.572
Primary Education 0.54 1.85 0.771
Secondary/College Education 6.49 3.14 0.041∗

Table 6

Comparison of change in mean nutrition and soy knowledge scores within the intervention and control group participants

Knowledge Section Intervention group Control group
section score Mean±SD P-value Mean±SD P-value

Pre Post Pre Post

Total score 111 47.8 ± 13.2 61.0 ± 11.7 8.2203e-20∗∗ 52.5 ± 16.7 54.5 ± 16.5 1.1887e-7∗∗
Knowledge about nutrients 7 2.0 ± 0.9 3.8 ± 1.1 4.5319e-18∗∗ 2.2 ± 0.9 2.5 ± 0.8 0.000183∗∗
Knowledge about food groups 59 21.4 ± 6.9 25.9 ± 5.9 1.9949e-19∗∗ 26.1 ± 10.4 26.5 ± 10.2 0.015764
Knowledge about choosing foods 11 4.3 ± 1.6 7.5 ± 1.9 1.1368e-19∗∗ 4.3 ± 1.4 5.1 ± 1.4 6.5985e-7∗∗
Knowledge about health problems 11 7.5 ± 3.4 8.1 ± 2.8 5.1248e-9∗∗ 7.3 ± 3.7 7.7 ± 3.3 0.003510∗∗
Knowledge about food safety 5 2.9 ± 1.2 3.6 ± 1.2 1.0318e-15∗∗ 3.0 ± 1.5 3.0 ± 1.5 1.000
Knowledge about soy 18 9.7 ± 4.2 12.1 ± 3.8 8.2203e-20∗∗ 9.6 ± 4.2 9.7 ± 4.2 0.102470

**significant at p < 0.00625.

Table 7

Comparison of change in mean self-efficacy scores within the intervention and control group participants

Self-efficacy Score Intervention group Control Group
Mean±SD P-value Mean±SD P-value

Pre Post Pre Post

80 29.9 ± 7.4 57.3 ± 7.0 5.7767e-20∗∗ 38.5 ± 5.7 38.9 ± 6.9 0.904

**significant at p < 0.00625.

women and a 3-week education intervention in both
male and female elderly respectively [22]. While
in Iran an HBM-based 12-week nutrition education
program for elderly women also showed significant
improvements in nutrition knowledge [11]. Another
recent nutrition education intervention conducted
among 100 elderly in Egypt showed that nutrition
knowledge improved significantly after a 6-session
intervention [23]. The NEP implemented in Qwa
Qwa, South Africa from which the NEI implemented
in this study was adapted, showed similar results
to our study in significantly improving the nutrition
knowledge scores of the participants. In Qwa Qwa
the pre-intervention survey showed higher nutrition
knowledge among the participants (66%) like the
case of the current study. After the implementation
of the NEI, the soy knowledge of the participants
significantly improved from 65% to 74% in the
Qwa Qwa participants [14], while in the current
study the soy knowledge of the participants in the

intervention group increased from a mean score of
43% to 55%.

Significant improvements in self-efficacy scores
were observed in the participants of the intervention
group after the NEI involving cooking demonstra-
tion in the current study compared to no significant
improvements in the control group where no NEI was
provided. These results are consistent with the results
of several studies involving cooking interventions
that have been shown to increase cooking confidence
or self-efficacy in adults. A recent article published
in 2018 reporting on studies involving cooking inter-
ventions in adults from 2011 to 2016 shows that out of
the 34 studies included in the systematic review six
studies measured cooking confidence and six stud-
ies measured knowledge improvement, while one
study measured both cooking confidence as well as
knowledge improvements in the participants after the
interventions. Among them, all 13 studies reported
having significantly improved their respective out-
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come measures after the cooking intervention in their
participants [24]. A previous systematic review which
included cooking intervention studies before 2011,
reported significant improvements in the outcome
measures in all 5 studies focusing on improving cook-
ing confidence or knowledge. Among them 2 studies
measured cooking confidence, 2 studies measured
knowledge improvements, and one measured both
outcomes in participants after cooking interventions
in adults ranging from 4 weeks to 6 months [25].
Unfortunately, there is a paucity of studies measur-
ing cooking self-efficacy among elderly women and
our results could not be compared to studies under-
taken on the elderly. Similarly, the QwaQwa study
did not measure soy or cooking self-efficacy as an
outcome [17].

The success of this NEI can be contributed to
several strengths of the study. Firstly, the NEI imple-
mented in this study was based on and included all
seven steps of planning a successful food and/or nutri-
tion community program. Secondly, a collaboration
between the researchers from two universities and
the community leaders in Kitwe was a significant
implication of this study. As we know community
collaborations take years to build and this study
was an important first step that opened the doors
for future research opportunities in this community.
Trust-building through communications and inputs
from the local community leaders helped to make
the NEI more effective and appealing to the study
participants by bridging the gap between the par-
ticipants and the researchers and ensuring that the
purpose of the intervention was not only for data col-
lection but for the improvement in the knowledge,
self-efficacy and dietary intakes of the participants.
Thirdly, the NEI was tailored to the requirements
of the participants by virtue of a needs assessment
survey conducted among the community (Sociode-
mographic, nutritional status, and household food
insecurity assessment of elderly women from rural
Zambia, under review). Fourthly, along with being
needs-based, the NEI was also informed on a behavior
change model that promoted the inclusion of multiple
strategies like cooking demonstrations, and food tast-
ings as well as hands-on activities such as planning
own meals with the help of food models, choosing
healthy food choices, and eliminating unhealthy ones
and hand washing, which helped enhance the learning
process of the participants.

Several limitations that were beyond the control of
the researchers should be noted. In this study, the con-
venience sampling method was used, participation

was voluntary, and the participants were allocated
to the control and intervention groups according to
the community in the participants resided in. The
intervention and control groups, therefore, did not
have equal sample sizes. Randomization would have
ensured that differences between treatment groups
arise by chance alone [26]. However, linear regression
with backward selection was used to adjust for these
confounding factors (differences). Although several
strategies were employed to keep the schedule of
the NEI interesting and appealing, spreading out the
duration over several weeks would probably have led
to better knowledge retention as the attention span
decreases with time [27, 28]. A longer period between
the pre and post-measurements would also be bene-
ficial in measuring changes in the nutrient intakes of
the participants.

5. Conclusion and recommendations

In conclusion, the results of this study show
that a short-term nutrition education intervention
informed by a needs assessment survey and tar-
geted toward elderly women in rural communities
faced with poverty, unemployment, and food inse-
curity increased the knowledge and self-efficacy of
the participants regarding soy cooking. This would
help them in their daily lives to better their dietary
habits and nutrient intake of themselves as well as
other family members. These study results may guide
future research studies in developing and implement-
ing NEI among rural elderly women communities in
Zambia as well as the rest of sub-Saharan Africa.
The field workers were trained extensively to con-
duct dietary and health surveys as an opportunity for
capacity building.

Future research should include larger numbers of
participants to ensure a greater impact on promot-
ing healthy dietary practices as well as consumption
of soy in these resource-poor, food-insecure elderly
communities. Ideally, long-term follow-up measure-
ments should be conducted to measure dietary intake
after at least 5 months [8]. Therefore, a follow-up
assessment to measure long-term knowledge reten-
tion is recommended.
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