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Abstract
Background  Low dietary quality significantly contributes to public health risks in low-income countries. This 
situation is particularly concerning for vulnerable groups, such as women and children, who are at increased risk 
of malnutrition due to inadequate access to proper nutrition. This study aimed to assess the influence of nutrition-
related knowledge, attitudes, and practices, and kitchen characteristics on women’s dietary quality in Ethiopia.

Method  A population-based cross-sectional survey was conducted from August to September 2022 in five regions 
and two city administrations in Ethiopia. A multistage stratified cluster sampling method was employed. From 
ninety-nine enumeration areas, twenty eligible households were selected. A total of 1,980 women aged 15–49 years 
were included in this survey. The data were collected using a structured questionnaire about socio-demographic 
characteristics, food frequency, 24-hour dietary recall, and nutrition-related knowledge, attitudes, and practices. The 
determinants of dietary quality were identified using Poisson, logistic, and ordinary least square regression analyses. 
Variables with a p-value less than 0.05 were considered to indicate statistical significance.

Results  The results showed that the average dietary diversity score for women was 3.4 ± 0.85. Only 21.5% of the 
participants achieved the minimum dietary diversity for women (MDD-W), and the mean adequacy ratio for nutrients 
was 61.6%. The participants’ average nutrition-related knowledge, attitudes, and practices scores were 63%, 39%, 
and 23%, respectively. The regression analysis showed knowledge and attitude positively associated with dietary 
diversity and the mean nutrient adequacy ratio (P < 0.01). Cooking time and propensity to prepare new food were also 
positively associated with dietary diversity and with minimum dietary diversity (P < 0.01).

Conclusion  Our study showed that good nutrition-related knowledge and a positive attitude toward nutrition 
positively and significantly influence dietary quality, along with cooking time and the propensity to prepare new 
foods.
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Background
Across Africa, malnutrition and food insecurity remain 
significant challenges and are particularly pronounced in 
Central and Eastern Africa [1]. Ethiopia has significant 
nutritional problems that pose substantial risks to pub-
lic health. The 2016 Ethiopian Demographic and Health 
Survey revealed that malnutrition was highly prevalent 
among children under the age of five, with 38% being 
stunted, 24% being underweight, and 10% being wasted; 
20% of women of reproductive age were underweight, 
while 8% were overweight or obese, all of which is indica-
tive of a complex landscape of nutrition-related chal-
lenges [2].

A key contributor to nutritional inadequacy in Ethiopia 
is low dietary quality, especially among vulnerable groups 
such as women and children. Dietary quality refers to a 
balanced diet that provides enough energy and essential 
nutrients [3]. A standard measure of dietary quality is 
dietary diversity, the number of food groups consumed 
over a given period of time [4, 5].

Only 7% of Ethiopian women eat the minimum recom-
mended number of food groups [6]. The most commonly 
consumed food groups are grains (61%), roots and tubers 
(3.9%), fruits (9.9%), and legumes and nuts (8.4%). The 
least consumed food groups are eggs (0.3%), dairy prod-
ucts (5%), fleshy foods (1.5%), and oils and fats (1.5%) [7].

The quality of diets in Ethiopia are shaped by various 
factors that influence people’s food choices and intake. 
Among these, socioeconomic status is a significant deter-
minant, with wealthier households with larger landhold-
ings being better able to afford and access a diverse range 
of foods [8]. In previous studies, women’s empowerment, 
education level, and occupational status were found to 
be critical in determining household dietary quality, as 
women tend to be the primary caregivers and decision-
makers regarding household food choices [9].

Dietary quality can be influenced by family size and 
household food production, which can, in turn, affect the 
availability and accessibility of food within the household 
[8, 10]. Even when food is available, however, nutritional 
knowledge is crucial in determining how effectively these 
resources are utilized. An individual who understands 
the nutritional value of various foods is better equipped 
to make informed dietary choices, optimize the quality of 
their diet, and support overall health [10–12]. Thus, both 
the structural factors of food availability and the personal 
factor of nutritional awareness interact to shape dietary 
quality.

The scholarly literature has extensively explored the 
relationships between knowledge, attitudes, and prac-
tices (KAP) and nutrition outcomes. Schwartz (1976) 

developed the cognitive effective behaviour theory, which 
suggests that increasing nutritional knowledge can signif-
icantly affect an individual’s attitudes and improve their 
overall nutritional status [13]. This theory suggests that 
knowledge serves as a mediator between attitudes and 
practices. Understanding the role of knowledge in shap-
ing attitudes and practices towards nutrition is thus cru-
cial for addressing malnutrition. Building on this, Kwol 
et al. (2020) proposed a unified theory that suggests that 
knowledge plays a fundamental role in shaping an indi-
vidual’s attitude toward nutrition and positively influ-
ences dietary behaviour [14]. These authors suggest that 
knowledge is the key driver of attitudes, thereby influenc-
ing dietary outcomes.

Over the past three decades, nutritional status in Ethi-
opia has steadily improved, albeit at a slow pace. Since 
2008, the Ethiopian government has undertaken several 
nutritional initiatives, including the National Nutrition 
Strategy and National Nutrition Program parts One and 
Two, the Seqota Declaration, and the Food and Nutri-
tion Policy [15–19]. Recently, nutrition-specific and 
nutrition-sensitive programs have been implemented. 
The malnutrition reduction approach focuses mainly 
on immediate causes, referred to as nutrition-specific 
interventions. These address the determinants of foetal 
and child nutritional development, including vitamin A 
and zinc supplementation, exclusive breastfeeding, pro-
motion of dietary diversity, and food fortification [20]. 
Nutrition-sensitive programs address adequate maternal, 
household, and community caregiving resources, access 
to health services, and a safe and hygienic environment 
while incorporating specific nutritional goals and actions 
[21]. Different sectors, such as agriculture, education, 
and industry, have been involved in mainstreaming nutri-
tion into their priority activities.

Exploring the dynamics of the food system and its 
contributions to dietary quality is vital to understanding 
the complex issues of food and nutritional security. It is 
also crucial to consider the diverse socioeconomic back-
grounds and contexts in which people consume food in 
order to design effective nutritional interventions. Com-
prehensive research into various aspects of the food 
system is necessary, therefore, to uncover the underly-
ing factors influencing dietary quality. Several studies 
from Ethiopia have explored these factors in general. 
For instance, Alamirew et al. (2023) examined sociocul-
tural factors in the Amhara region, Anyanwu et al. (2022) 
focused on household assets in the Oromia region, 
Abebe (2024) investigated socioeconomic characteris-
tics in the Afar region, and Mekonen et al. (2022) studied 
women’s decision-making in the Amhara region [22–25]. 

Keywords  Nutritional KAP, Kitchen, Food consumption, Dietary diversity, Nutrient intake, Ethiopia
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However, limited research has been done on the specific 
topics of nutrition-related KAP and kitchen character-
istics and their impact on dietary quality. Therefore, the 
aim of this study was to assess the influence of nutrition-
related KAP and kitchen characteristics on women’s 
dietary quality.

Methodology
Study setting, design, and sampling procedure
The Federal Democratic Republic of Ethiopia is located in 
the Horn of Africa, sharing borders with Eritrea and Dji-
bouti to the north, Somaliland to the northeast, Somalia 
to the east, Kenya to the south, South Sudan to the west, 
and Sudan to the northwest. The country is divided into 
nine regional states and two city administrations. Data 
were collected in five regions and two city administra-
tions: Amhara, Oromia, Somalia, Southern People and 
Peoples Nationalities, Sidama, Dri Dawa City Admin-
istration, and Addis Ababa City Administration. These 
areas account for 90.4% of the national population [26].

A population-based cross-sectional survey was con-
ducted from August to September 2022. A multistage 
stratified cluster sampling method was used to choose 
households for the study. In the first stage, districts were 
selected from each study region based on a sampling 
frame developed by the Central Statistical Agency (CSA) 
for the 2021 Household Income Consumption Expen-
diture Survey (HICES). Ninety-nine enumeration areas 
(EA) were chosen from selected districts using the lottery 
method. A household list was obtained for each of the 
selected EAs, which were used as a sampling frame for 
the final stage of household selection. A household had 
to contain at least one member of the study target group. 
From the revised listing, twenty eligible households pre-
EA were selected randomly.

Sample and sample size determination
The study population was women of reproductive age 
(15–49 years). Pregnant and lactating women were 
excluded since their dietary behavior and requirements 
likely differed from the general population. The subjects 
were drawn from eligible households in the study areas. 
The sample size was calculated based on the known 
prevalence of low dietary diversity [6]. A single popula-
tion proportion formula was used to estimate the sample 
size needed regionally based on the prevalence of indi-
cators using a 0.05 desired leave standard error, a 95% 
confidence level, and a design effect of 1.5. The sample 
size was adjusted for region-specific average household 
size, region-specific percentage of the target population, 
a household response rate of 94.5%, and an individual 
response rate of 80%.

	

n =
Z2

α /2 p(1 − p)
d2

× DEFE

× 100
HHRR

× 100
IRR

× 1
Ave.HH size

× 1
% of Target PP

where, n = sample size, Z 𝞪/2 = standard errors from the 
mean corresponding to the 95% confidence level = 1.96, 
P = prevalence, d = allowable error = 0.05, DEFE = design 
effect = 1.5, Ave. HH size = average household size from 
each region, %of Target PP = proportion of the tar-
get population from each region, HHRR = household 
response rate (%) = 94.5%, IRR = individual response rate 
(%) = 80%. After using the formula, we calculated the total 
sample size to be 1,980.

Data collection and measurement
A structured questionnaire with four modules was 
designed and administered to gather comprehensive 
information on respondents’ characteristics and various 
topics related to food systems and dietary outcomes. The 
questionnaire was created in English but was translated 
into Amharic and Affan Oromo as spoken in the survey 
area. The questionnaire was programmed in the CSPro 
software package using pre-coded responses, and tablet 
computers were used to collect the data. Several pro-
cedures were followed during the survey’s design and 
implementation to ensure data quality. First, data collec-
tion training modules and field guidelines were prepared. 
Qualified and experienced data collectors were recruited 
and underwent two weeks of intensive data collection 
training. After the training, a mock test was conducted 
among the participants. Finally, a pre-test was conducted 
in the Oromia region (in Bishoftu, near Addis Ababa), 
and after the necessary adjustment, the survey tool was 
finalized.

Socio-demographic and time use
The socio-demographic and the women’s time-use ques-
tionnaire were obtained from Ethiopia Central Statistics 
Agency (CSA) health and demographic and time-use 
surveys. These tools underwent testing and validation 
[2, 27]. The household characteristics module collected 
data on household members’ age, sex, education, resi-
dency, assets, wealth, employment, and income. It also 
examined kitchen characteristics such as the source of 
drinking water, hand washing facilities, cooking fuel, 
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cookstove type, available cooking utensils, and propen-
sity to prepare new food. The women’s time use module 
gathered information on how women allocate their time.

Nutrition-related KAP assessment
The nutrition-related KAP module followed the guide-
lines of the Food and Agriculture Organization (FAO); 
this tool has been tested and validated in Malawi, Cam-
bodia, and Mexico [28]. In this study, we assessed par-
ticipants’ nutrition-related knowledge by calculating the 
correct answers to 27 questions across three key areas: 
infant and young child feeding, micronutrient intake, and 
malnutrition. Each question was answered with a yes or 
no response; correct responses were awarded one point, 
while incorrect responses received a zero score. Good 
knowledge was where the participant correctly answered 
more than 50% of the knowledge questions. Attitudes 
toward nutrition were measured using a three-point 
Likert scale comprising 1 (agree), 2 (neutral), and 3 (dis-
agree) with a total of 23 questions. These questions were 
in four areas: benefits of nutrition, barriers to healthy 
eating, susceptibility to nutritional issues, and sever-
ity of dietary complications. The total nutrition-related 
attitude score was compiled from these subcategories, 
and the average score was then calculated based on the 
number of statements agreed upon. A positive attitude 
was where the participants agreed with more than 50% 
of the attitude questions. For nutrition-related practices, 
18 questions were asked, which included actions such 
as handwashing, using clean fuel, treating water, attend-
ing cooking demonstrations, and food preservation. The 
results were scored based on recommended health and 
nutritional practices, earning one point for appropri-
ate practices or zero otherwise. The average score was 
calculated. Good practices were where the participant 
reported applying more than 50% of recommended 
practices.

Dietary quality assessment
The food frequency and dietary diversity module was 
adapted from the Food and Agriculture Organization 
(FAO) dietary assessment tools [5, 29]. The food fre-
quency questionnaire was tested and validated in Ethio-
pia, Tanzania, and Morocco [30–33]. Tailored to fit 
Ethiopia’s list of available food options, it comprises 86 
specific lists of food and beverages and offers response 
categories to indicate the frequency of consumption 
over seven days. Also, the individual dietary diversity 
questionnaire (24-hour dietary recall) was tested and 
validated for several age/sex groups as proxy measures 
for macro and/or micronutrient adequacy of the diet [3, 
5, 34]. Dietary quality was assessed by determining the 

dietary diversity score (DDS), minimum dietary diver-
sity for women (MDD-W), and mean adequacy ratio 
(MAR). DDS is the average number of food groups 
women consume, calculated by summing the ten food 
groups (Grains, white roots and tubers, and plantains; 
pulses (beans, peas, and lentils); nuts and seeds; milk and 
milk products; meat, poultry, and fish; Eggs; Dark green 
leafy vegetables; other vitamin A-rich fruits and vegeta-
bles; and other fruits) consumed during the last 24 h [5]. 
MDD-W was calculated for women who have consumed 
at least five of the ten possible food groups during the last 
24 h [4]. The MAR was calculated as an overall measure 
of nutrient adequacy.

	MAR =
∑

NAR (Nutrient Adequacy Ratio)
Number of Nutrients

× 100

Nutrient intake was estimated using a seven-day food 
frequency and calculated using an Ethiopian food com-
position Tables [30, 35]. Missing values were added from 
the Kenyan food composition Table [36]. The NAR was 
calculated as the women’s nutrient intake ratio for both 
macronutrients and micronutrients relative to the recom-
mended allowance in the Ethiopian Food-based dietary 
guidelines and Dietary Intake Reference [29, 37, 38].

	
NAR = Actual Nutrient intake of a nutrient (per day)

Recommended daily allowance of the nutrient

Econometrics approach
An econometric approach was employed to analyze 
three distinct dietary outcomes for women: DDS, MDD-
W, and MAR, which served as the dependent variables. 
The analysis aimed to establish the relationships between 
these dietary outcomes and various factors, including 
nutrition-related KAP, and kitchen characteristics, which 
were considered the independent variables that facilitate 
or hinder outcome variables. To analyse the first depen-
dent variable, the DDS, we had to consider that it can 
only take nonnegative integral values. Therefore, a count 
data modelling approach was necessary, and the Pois-
son model was a suitable choice as it accommodates the 
discrete nature of the dependent variable. In contrast, 
the MDD-W is a binary value, so the logistic model was 
appropriate. The MNA is continuous, and for this result, 
the ordinary least square method (OLS) method was 
suitable for modelling. We modelled women’s dietary 
outcomes (DD, MDD, and MNAR) as a function of nutri-
tion-related KAP, kitchen characteristics, and selected 
sociodemographic characteristics using the following 
regression model:
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DDs i = β 0 + β 1KAP i + β 2KCi

+ β 3SDi + ϵ i MDDWs i β 0
+ β 1KAP i + β 2KCi

+ β 3SDi + ϵ i MARs i β 0
+ β 1KAP i + β 2KCi + β 3SDi + ϵ i

Where; DDsi is dietary diversity score, MDDsi is min-
imum dietary diversity score, MARi is the mean ade-
quacy ratio of nutrients, KAP i is a vector of variables 
capturing nutrition-related knowledge, attitude, and 
practice, KCi is a vector of variables capturing kitchen 
characteristics, SDi is a vector of variables capturing 
socio-demographics, and ϵ i is a random error term.

Data analysis
We used a combination of quantitative methods to gain 
insights into the factors affecting women’s dietary quality. 
SPSS version 16 statistical software was used to analyze 
descriptive statistics such as the mean, median, stan-
dard deviation, and percentages of the collected data. To 
assess the normality, we used the Shapiro-Wilk test. To 
further examine and understand the influencing factors, 
we deployed multinomial regression, which allowed us 
to determine the extent to which various factors contrib-
uted to the quality of women’s diets. Following regression 
analysis, we conducted post-estimation tests to verify 
the accuracy and validate the assumptions. To check 

for homoscedasticity, we used Cameron and Trivedi’s 
decomposition test and the Breusch-Pagan/ Cook-Weis-
berg test for heteroscedasticity, while for multicollinear-
ity, we employed the Variance Inflation Factor (VIF) test. 
Missing data have been imputed. Variables with a p-value 
less than 0.05 were considered to indicate statistical 
significance.

Results
Socio-demographic factors
Table  1 presents the key socio-demographic character-
istics of the study participants. These show that most 
participants were in their twenties or thirties, with the 
majority (77%) being married. Approximately 37% of the 
individuals had never attended school, while more than 
60% had completed primary education or beyond. The 
average household size was 4.6 ± 1.1 people. 68% (68.47%) 
of the participants were employed (including self-
employed individuals), with agriculture being the lead-
ing employment sector (48.02%). Wholesale and retail 
(7.20%), education (4.08%), community and social service 
(4.52%) followed, while manufacturing industries (1.94%) 
had the lowest level of participation.

Dietary quality outcomes
Figure  1 shows the distribution of the dietary diversity 
indicators for women in the survey sample. Most respon-
dents consumed two (32.63%) or three (30.60%) food 
groups, while less than 10% consumed five food groups 
or more. Consumption of eight or more food groups 
was below 1%. Nearly all women consume staple crops 
(grains, roots, and tubers) and legumes or nuts. The con-
sumption of animal-source foods, however, was mini-
mal. The average dietary diversity score of the group was 
3.41 ± 0.85, and only a minority (21.57%) of the respon-
dents met the FAO MDD-W criteria (i.e. have consumed 
at least five of the ten possible food groups over a 24-hour 
period).

Table 1  Socio-demographic characteristics of women of 
reproductive age (15–49 years) in Ethiopia, 2022 (n = 1910)
Characteristics Total
Age (%)
15–19 5.20
20–29 37.81
30–39 37
40–49 19.90
Marital status (%)
Never married 13.13
Married or living together 77.52
Divorced or separated 5.60
Widowed 3.84
Education (%)
No education 37.30
Read and write 0.51
Primary 30.40
Secondary 19.80
More than secondary 12
Average household size (Mean ± SD) 4.60 ± 1.10
Employment (%)
Engage in any job 68.47
Employed in agriculture 48.02
Wholesale and retail 7.20
Education 4.08
Community and social service 4.52
Manufacturing 1.49

Fig. 1  The percentage of women of reproductive age (15–49 years) and 
the dietary diversity score across ten food groups in the previous 24 h in 
Ethiopia, 2022
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The median nutrient intake and nutrient adequacy 
ratio (NAR%), which compares the actual intake to the 
recommended amount of macro and micronutrients, 
is provided in Table 2. These computations showed that 
participants consumed an average of 1,361.82 ± 539.66 
Kcal or 68% of the recommended daily energy intake. 
Consumption of lipids was 23.10 ± 15.60  g (29.7% of 
the recommendation). The intake of minerals was also 
calculated, and it was found that the participants con-
sumed 351.4 ± 195.21  mg of calcium (27% of the rec-
ommendation), 44.54 ± 16.70  mg of iron (above the 
recommendation), and 8 ± 3.32  mg of zinc (89% of the 
recommendation); however, the bioavailability of these 
minerals is lower in plant-based foods due to phytic acid, 
which inhibits absorption. Additionally, an average of 
241.63 ± 323.62 mg of vitamin A retinol equivalent (34.5% 
of the recommendation) was consumed. The MAR for 
the participants was 55.84%.

Nutrition-related KAP
Table  3 summarizes the results on nutrition-related 
knowledge, attitudes, and practices. A score of 50% 
indicates a good level of knowledge of these subjects. 
The average score for nutrition-related knowledge was 
63.94%, while that for infant and young child feeding 
was 67.43%. The highest knowledge score, 75.30%, was 
observed for malnutrition, and the lowest was for micro-
nutrient deficiency (45.61%).

The analysis of nutrition-related attitudes (Table  3) 
revealed that the average score was 39.78%, which indi-
cates that the respondents did not have a positive attitude 
toward nutrition. Looking at the individual components 
in this area, almost two-thirds (65.51%) of the partici-
pants believed that following good nutritional prac-
tices would be beneficial, while slightly more (68.25%) 
expressed concerns about barriers to engaging in such 
practices. In contrast, only a small minority (13.40%) of 
the respondents believed in the severity of poor nutrition 
and perceived their susceptibility to nutrition-related 
health problems (11.95%).

The average score regarding household nutrition-
related practices (Table 3), which captures the adoption 
or attendance of various practices in the households, 
was only 23.03%. Among the individual components, 
the application of preservation techniques had the high-
est score, (53.71%), while the lowest score recorded was 
for participation in community-based cooking demon-
strations (2.52%). The scores for clean fuel use and water 
treatment practices were in between these extremes, at 
(13.08% and 14.97%, respectively).

Factors related to kitchen characteristics
The data in Table  4 revealed that, on average, women 
spent a quarter of the day on home care activities, with 

two hours spent on cooking and one-and-a-half hours 
(1.5 ± 0.1) dedicated to fetching water and collecting 
firewood. The primary energy source used in the home 
was solid biomass fuel, which accounted for four-fifths 
(80%) of households. For cooking, the majority of house-
holds used tripod stone open fires (40.50%) or a variety 
of traditional stoves (37%), with only a small minority 
(2.80%) using improved stoves. Less than a quarter 
(23%) of households were connected to the electric-
ity grid, but this was not commonly used for cooking. 
The great majority of the respondents (86%) had access 
to basic drinking water services, while the remainder 
(14%) were below the basic services level. The average 

Table 2  Average energy, macro, and micronutrient intake 
in 24 h among women of reproductive age (15–49 years) in 
Ethiopia, 2022 (n = 1910)
Nutrients Median SD NAR%
Energy (kcal) 1361.82 539.66 68
Protein (g) 37.30 22.45 83
Fat (g) 23.10 15.60 29.77
Calcium (mg) 351.41 195.21 27
Iron (mg) 44.54 16.70 100
Zinc (mg) 8 3.32 89
Vitamin A RAE (mg) 241.63 323.62 34.50
Thiamine (mg) 0.41 0.21 44.46
Riboflavin (mg) 0.70 0.43 64.54
Niacin (mg) 2.57 1.51 18.33
MAR - - 55.84
SD Standard Deviation, NAR Nutrient Adequacy Ratio, MAR Mean Adequacy 
Ratio

Table 3  Nutrition-related KAP score summary statistics for 
women of reproductive age (15–49 years) in Ethiopia, 2022 
(n = 1910)
Knowledge score Mean 

(%)
Std. 
Err.

[95% 
Conf.

Inter-
val]

Infant Young child feeding 67.43 0.58 64.14 69.43
Micronutrient deficiency 45.61 0.86 43.91 47.31
Malnutrition 75.30 0.55 74.21 76.39
Total 63.94 0.50 62.95 64.94
Attitude score
Perceived benefits 65.51 0.68 64.16 66.86
Perceived susceptibility 11.95 0.44 11.07 12.83
Perceived barrier 68.25 0.7 66.89 69.64
Perceived severity 13.40 0.77 11.87 14.93
Total 39.78 0.4 38.99 40.57
Practice score
Clean fuel use 13.08 0.96 11.19 14.98
Treated water 14.97 1.04 12.92 17.02
Cooking demonstration 
participation

2.52 0.36 1.8 3.2

Preservation techniques 53.71 1.1 51.55 55.87
Proper hand washing 34.39 1.09 32.24 36.54
Total 23.03 0.51 21.02 25.05
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propensity score for preparing new foods was five and a 
half (5.52 ± 3.21) out of a possible score of ten.

Table 5 displays the regression analysis results with the 
Poisson coefficient for the dietary diversity score (column 
one), the OLS for the mean adequacy ratio (column two), 
and the logistic coefficient for minimum dietary diversity 
for women (column three).

The regression analysis (Table  5) showed that having 
completed secondary level education or higher had a sig-
nificant and positive impact on the diversity of a person’s 
diet, with improvements of 0.13 and 0.16, respectively, 
for each education level. However, there was no signifi-
cant association between higher levels of education and 
nutrient mean adequacy ratio. Individuals with primary 
education were 75.60% more likely to achieve minimum 
dietary diversity than those who could only read and 
write (P < 0.05). The analysis also shows that married 
women had better dietary habits than unmarried women 
across the three components of dietary diversity score, 
nutrient mean adequacy ratio, and minimum dietary 
diversity (P < 0.01). Being married improved the dietary 
diversity score by 0.19 and the nutrient mean adequacy 
ratio by 0.10, while the minimum dietary diversity for 
women was 3 times higher than for unmarried women 
(P < 0.01).

According to the analysis, women with good nutrition 
knowledge tend to have a better diet. A positive and sig-
nificant association with dietary diversity scores, nutri-
ent mean adequacy ratio, and minimum dietary diversity 
showed this. For every one-point increase in nutrition-
related knowledge, the dietary diversity score improved 
by 0.45, and the mean nutrient adequacy ratio improved 
by 0.18. In contrast, individuals with better nutrition 
knowledge were 11.53 times more likely to achieve mini-
mum dietary diversity (P < 0.01).

This regression analysis showed (Table  5) that hav-
ing a negative attitude toward nutrition was linked to a 
lower dietary diversity score (P < 0.01). Specifically, for 

each point decrease in nutrition-related attitudes, there 
was a decrease of 0.42 in the dietary diversity score. A 
negative attitude towards nutrition was associated with 
89.2% lower odds of achieving minimum dietary diver-
sity (P < 0.01). Nutrition-related practices were posi-
tively associated with all dietary quality outcomes but 
were not statistically significant. According to our study 
(Table 5), there was a positive association between cook-
ing time and dietary diversity for women. Cooking time 
was significantly related to dietary diversity and mini-
mum dietary diversity (P < 0.05) and mean adequacy ratio 

Table 4  Factors associated with Kitchen characteristics of 
women of reproductive age (15–49 years) in Ethiopia, 2021 
(n = 1910)
Variables Total
Time used for home care (mean ± SD) 2.21 ± 2.70
Time used for cooking (mean ± SD) 2.16 ± 1.15
Tiem used for water fetching and firewood collection 
(mean ± ± SD)

1.53 ± 0.10

Solid biomass fuel user (%) 80
Tripod stone open fire (%) 40.50
Improved stove user (%) 2.80
Limited kitchen utensils (%) 52.46
Basic kitchen utensils (%) 47.54
Electric grid-connected (%) 23
Basic water service user (%) 86
Propensity to prepare new food (mean ± SD) 5.52 ± 3.21

Table 5  Results of regression analysis on dietary quality 
outcomes and associated factors in women of reproductive age 
(15–49 years) in Ethiopia, 2022 (n = 1910)
Independent 
variables

DDS MAR MDD-W

Poisson OLS Logistic
β, CI β, CI OR, CI

Educational level
Can read and 
write

0.061 
(-0.659–0.537)

0.104 
(-0.193–0.401)

1

Primary 0.071 (-0.013 
− 0.156)

0.055 * 
(0.009–0.101)

1.756 * 
(1.139–2.709)

Secondary 0.134 *(0.024 
− 0.245)

0.022 
(-0.041-0.-0.084)

1.691 
(0.956–2.992)

More than 
secondary

0.161 * 
(0.03–0.292)

0.008 
(-0.07–0.086)

1.564 
(0.805–3.041)

Marital status
Married 0.195 ** 

(0.051–0.34)
0.107 ** 
(0.032–0.182)

3.376 ** 
(1.369–8.325)

Divorced/Sepa-
rated/ widow

0.172 
(-0.004–0.348)

0.069 
(-0.025–0.162)

2.729 
(0.944–7.888)

Knowledge, Attitude, and Practice
Nutrition-related 
Knowledge

0.457 ** (0.268 
− 0.647)

0.18 ** 
(0.074–0.287)

11.534 ** 
(4.33–30.66)

Nutrition-related 
Attitude

0.42 
**(0.638 − 0.209)

0.005 (-0.116 
-0.126)

0.108 ** 
(0.035–0.331)

Nutrition-related 
Practice

0.161 
(-0.24–0.346)

0.076 
(-0.029–0.18)

2.125 
(0.831–5.431)

Kitchen characteristics
Cooking time use 0.036 * 

(0.08 − 0.065)
0.028 ** 
(0.011–0.044)

1.178 * 
(1.101–1.365)

Women Time use -0.001 (-0.001 
− 0.009)

-0.005 
(-0.01–0.001)

0.994 
(0.943–1.048)

Basic kitchen 
utensils

0.033 
(-0.04–0.106)

0.001 (-0.04 
− 0.04)

0.961 
(0.656–1.409)

Propensity to pre-
pare new food

0.02 ** (0.009 
− 0.031)

0.01 ** (0.004 
− 0.016)

1.127 ** 
(1.062–1.197)

Don’t eat food I 
like/aspire

-0.196 ** 
(-0.277–0.11)

-0.139 ** (-0.185 
- -0.093)

-0.284 ** 
(-0.192 
- -0.421)

Constant 0.735 ** 
(0.49–0.97)

0.641 ** 
(511–0.771)

0.018 ** 
(0.004–0.07)

DDS Dietary Diversity Score, MAR Mean Adequacy Ratio, MDD-W Minimum 
Dietary Diversity for women, OR Odd Ratio, OLS Ordinary Least Square, CI 
Confidence interval at 95%

** statistically significant at p < 0.01, * statistically significant at p < 0.05
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(P < 0.01). With every hour increase in cooking time, the 
dietary diversity score increased by 0.03, the nutrient 
mean adequacy ratio by 0.02, and the odd ratio of mini-
mum dietary diversity for women by 17.8%.

The study showed that the propensity to pre-
pare new foods was positively associated with all the 
indicators(P < 0.01). Every additional level of risk-taking 
propensity increased the dietary diversity score by 0.02 
and the nutrient mean adequacy ratio by 0.01 and meant 
that respondents were 12.7% more likely to achieve the 
minimum diet diversity for women. Being unable to 
eat the desired food reduced the dietary diversity score 
by 0.19, the nutrient mean adequacy ratio by 0.13, and 
meant that respondents were 71.6% less likely to achieve 
the minimum dietary diversity for women (P < 0.01).

Discussion
Nutritional knowledge is important in promoting 
dietary quality [22, 23], but knowledge of nutrition may 
not translate into the desired outcomes. It is crucial to 
supplement knowledge with a positive attitude towards 
healthy eating and adopt appropriate dietary practices for 
sustainable dietary quality [24, 25]. This means that indi-
viduals must understand the importance of good nutri-
tion and the benefits of healthy eating habits in order to 
achieve optimal health outcomes. This understanding 
can, in turn, help in the design of effective interventions 
to improve women’s dietary quality and reduce the bur-
den of diet-related health risks.

Nutrition-related knowledge
It is recommended that infants be fed within an hour of 
birth, with exclusive breastfeeding for the first six months 
of life. After six months, complementary foods that are 
safe and nutritionally adequate should be given while 
continuing to breastfeed for up to two years of age or 
more [39]. According to this study, the knowledge score 
for infant and young child feeding was 67.43%, which is 
lower than those of other studies conducted in Ethiopia, 
such as those in the Somali region (Shebel zone 96.1%) 
and Benishangul Gumez region (Assosa woreda 93.8%) 
[40, 41]. This may be due to differing cultural practices 
and traditional knowledge in the perspective regions. 
They could also benefit from targeted interventions and 
support from non-governmental organizations, or being 
close to central hubs may enhance access to health edu-
cation and services. Studies in central India and Maha-
rashtra also, had higher than this study (83.7% and 90.1%, 
respectively) [42, 43]. This might be due to educational 
attainment and socioeconomic status, the specific focus 
of the study, or community engagement. Our score is 
higher than the score obtained from a study conducted 
in the South Omo zone, which reported a score of 54.3% 
[44]. The South Omo zone may face challenges such as 

limited healthcare access, fewer trained health profes-
sionals, and logistical difficulties in reaching remote 
areas.

Micronutrients, comprising essential vitamins and 
minerals, are required in trace amounts, which are cru-
cial in maintaining our overall health and well-being. 
Even if minor, deficiencies can have profound health 
consequences, including weakened immunity, develop-
mental delays, and increased susceptibility to chronic 
diseases. This study revealed that the knowledge score for 
micronutrients was 45.61%, underscoring participants’ 
moderate level of awareness. Such knowledge is critical 
for preventing the adverse health outcomes of micronu-
trient deficiencies. These findings are consistent with the 
findings of previous studies in Ethiopia [45, 46]. However, 
the score is higher than those of comparable studies con-
ducted in Iran and Sri Lanka [47, 48].

Malnutrition arises when the body does not receive 
adequate essential nutrients required for proper growth 
and functioning. This can occur due to either undernu-
trition, which results from insufficient nutrients, or over-
nutrition, which results from consuming more nutrients 
than the body requires. This study found a knowledge 
score for malnutrition of 75.30%, which is higher than 
that reported in a previous study (57.2%) conducted in 
Kombolcha city, Amhara region of Ethiopia [45]. This 
may be due to differences in awareness, less effective 
interventions, and cultural practices in an area not pri-
oritizing nutrition-focused health education. Scores of 
19.5% and 52.2% were reported in comparable studies 
conducted in Sri Lanka and Iran, respectively [47, 48]. 
The overall score for nutrition-related knowledge was 
63.9%, which is in line with other studies conducted in 
Ethiopia [46, 47].

Nutrition-related attitudes
The principles of nutrition focus on nutrient function, 
human nutritional requirements, and food sources. In 
this study, participants were asked about their perception 
of the importance of these principles, and the majority 
(65.51%) were found to perceive the benefits of nutrition 
principles. These findings are consistent with those of 
other studies conducted in Iran (79.6%) and greater than 
those conducted in Sri Lanka (46%) [47, 48].

This study analysed women’s perceptions of the barri-
ers to nutritional principles and practices and found the 
majority of the participants (68.25%) perceived barriers 
to nutritional principles and practices. These findings 
align with international research, which highlights a vari-
ety of socioeconomic, cultural, and educational factors 
that hinder adherence to recommended dietary guide-
lines, particularly among women in low and middle-
income countries [49, 50].
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The study also explored perceptions of susceptibility 
to nutritional problems and the severity of dietary com-
plications. It found that only a small minority of par-
ticipants (11.95%) perceived themselves as susceptible 
to nutritional problems, while slightly more (13.40%) 
perceived the severity of nutritional problems. This low 
perception of susceptibility and severity reflects findings 
in similar studies that suggest a general underestimation 
of health risks related to poor nutrition [43, 51]. This low 
attitude may be due to limited nutrition literacy, socio-
economic constraints, gender inequality, dependency on 
food aid, and low perception of the risks associated with 
malnutrition consequences. This implies that a negative 
attitude toward nutrition is linked to poor dietary quality 
and suggests the need for interventions that address atti-
tudes toward better nutrition and health outcomes.

Nutrition-related practices
This study revealed that approximately one-third of par-
ticipants (34.39%) practiced proper hand washing, which 
is consistent with the findings of a similar survey con-
ducted in Ethiopia by Gizaw et al. [52]. Hand washing 
is a cornerstone of good hygiene and is closely linked to 
reduced incidences of diarrheal diseases and other infec-
tions that compromise nutrient absorption and overall 
health. A review by Curtis and Cairncross (2003) showed 
that poor hygiene can exacerbate undernutrition, partic-
ularly in resource-constrained settings [53]. Treatment of 
water before consumption was 14.97%, which was higher 
than the reported value of 6.5% in the 2016 EDHS report 
[2]. Safe drinking water is essential for preventing water-
borne diseases such as diarrhoea, which depletes essen-
tial nutrients and contributes to malnutrition. A study by 
Fink et al. (2011) in sub-Saharan Africa found that house-
holds treating their water had significantly lower rates of 
child stunting and wasting, emphasizing the importance 
of safe water for dietary outcomes [54]. We found that 
13.08% of the survey participants used so-called clean 
fuel for cooking, which is higher than the reported value 
of 7.7% in the Mini EDHS 2019 report [55]. Indoor air 
pollution has been linked to compromised immune func-
tion and increased vulnerability to infections, which in 
turn can affect dietary quality by reducing the body’s abil-
ity to utilize nutrients effectively. We observed that the 
participation of women in cooking demonstrations, how-
ever, was very low, at only (2.52%). Studies have shown 
that women participating in cooking demonstrations are 
more likely to adopt improved cooking methods, leading 
to better dietary diversity and quality [56–58].

Kitchen characteristics
This study showed that, on average, women spent 
approximately six hours daily on home care and cooking. 
These findings are consistent with those of other studies 

conducted in Ethiopia [27]. Time constraints adversely 
affect women’s dietary quality through reduced meal 
preparation time, skipping meals or poor eating patterns, 
limited participation in cooking demonstrations, and 
workload and energy requirements. A study by Komatsu 
et al. (2018) showed that women who have more cook-
ing time have better dietary diversity [59]. Another study 
by Vemireddy and Pingali (2021) showed that women’s 
time trade-offs are negatively associated with the intake 
of macro and micronutrients [60]. This finding highlights 
the critical role of time constraints in shaping women’s 
dietary behaviour and nutritional outcomes. With many 
women balancing multiple responsibilities, the lack of 
time for meal preparation and healthy cooking practices 
may lead to poor dietary quality.

Solid biomass fuel and open tripod stone fires present 
significant health risks, particularly for women and chil-
dren, as they are exposed to harmful pollutants that neg-
atively impact nutrition outcomes. Several studies have 
highlighted the detrimental effect of open pollution on 
health, with findings consistently linking to poorer nutri-
tional outcomes for women and children [61–66]. In this 
research, the great majority of participants still rely on 
solid biomass fuels for cooking, and the use of improved 
cook stoves remains alarmingly low. These findings echo 
similar results from previous studies conducted in Ethio-
pia [2]. This implies that the harmful pollutants emitted 
by traditional cooking methods are known to exacerbate 
respiratory problems, reduce overall health, and impair 
nutritional outcomes.

This study highlights the importance of considering 
behavioural and household factors as part of efforts to 
improve the quality of diets in low-income countries such 
as Ethiopia. It emphasizes the need for nutrition educa-
tion, greater awareness, the allocation of more time to 
cooking, and the introduction of new foods to the com-
mon diet. These factors can all contribute to improving 
dietary quality and, in turn, the overall health and well-
being of the population. To improve the dietary quality of 
women, it is imperative that the government of Ethiopia, 
development partners, and other stakeholders prioritize 
nutrition mainstreaming in their activities and provide 
opportunities to increase awareness and knowledge of 
what constitutes a healthy diet. This can be achieved by 
implementing various formal and informal educational 
programs specifically targeting women, thus equipping 
them with the necessary skills and knowledge to imple-
ment healthier practices to enhance the overall qual-
ity of diets and promote improved health outcomes for 
families. Promoting healthy cooking methods, introduc-
ing new food crops, and providing access to safe drink-
ing water is also crucial. This comprehensive approach 
is expected to foster a greater understanding and appre-
ciation of nutrition, encourage a positive mindset, and 
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ultimately lead to healthier lifestyles for individuals and 
communities.

Conclusion
The quality of diet is a significant nutritional concern 
for Ethiopia. Despite the government’s efforts to address 
this through various interventions, more progress needs 
to be made to meet the required standard. The findings 
of this study revealed that the average dietary diversity 
for women across the study area was relatively low, and 
only one out of five women reached the minimum dietary 
diversity. The nutrient mean adequacy ratio was far from 
the required level. This study also explored the factors 
that influenced dietary quality and revealed that it was 
positively and significantly influenced by improved nutri-
tion-related knowledge, a positive attitude toward nutri-
tion, additional cooking time, and a propensity to prepare 
new foods.

Strengths and limitations of the study
A key strength of this study is its comprehensive 
approach to assessing the influence of KAP on dietary 
quality. To our knowledge, this is the first national-level 
study of its kind. However, it is important to note that the 
research was limited to five of Ethiopia’s nine regions due 
to ongoing conflicts and war, which may restrict the gen-
eralizability of the findings. Additionally, the study may 
not have explored all relevant external and internal fac-
tors that contribute to dietary quality. Furthermore, the 
cross-sectional nature of this study presents notable limi-
tations, as data were collected over a short period, poten-
tially failing to account for seasonal variations in dietary 
practices and food availability. Additionally, using a sin-
gle day to observe dietary diversity may not accurately 
reflect habitual dietary patterns. The reliance on a food 
frequency questionnaire to estimate average daily energy 
and nutrient intake may introduce potential biases on 
over or under-estimation.
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