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Abstract. Healthy diet is an important tool to lower the risk 
and severity of COVID‑19 infection. Low diet quality is 
usually caused by perceived barriers that stop people to do 
certain behavior. Perceived barriers can be overcome by imple‑
menting proper method such as conducting nutrition education. 
This study aimed to analyze the impact of nutrition education 
on perceived barrier to healthy diet among adults with and 
without covid‑19 history in Padang, Indonesia. This study was 
a pre‑experimental study using pre and post‑design. This study 
was conducted on 70 adults with or without COVID‑19 infec‑
tion history, residing in Padang, Indonesia. The intervention 
was given in the form of nutrition education. Difference test 
was conducted to assess the impact of nutrition education on 
respondents' nutrition knowledge and perceived barriers. The 
majority of the respondents both with and without COVID‑19 
history (71.4 and 80%) had medium level of nutritional knowl‑
edge before the intervention. After the intervention, there was 
a significant (P<0.05) improvement on respondents' nutritional 
knowledge for both groups (100%). The result also showed 
40% of the respondents with COVID‑19 history had medium 
level of perceived barriers, while 28.6% respondents without 
COVID‑19 history (65.7%) had medium level of perceived 
barriers before the intervention. A significant improvement 

(P<0.05) also showed on respondents' perceived barriers after 
the intervention. On both groups more 90% of the respondents 
only had low level of perceived barriers. The result shows that 
nutrition education has significant impact both on respondents' 
nutritional knowledge and perceived barriers. 

Introduction

Healthy diet can be defined as diet which consist various 
kinds of foods in certain proportion and quantities that fulfill 
a person's nutritional needs. Healthy diet is an important tool 
to prevent not only malnutrition but also various diseases, 
such as COVID‑19. Extensive evidence shows a strong corre‑
lation between healthy diet and COVID‑19 infection  (1‑3) 
Previous studies showed that Healthy diet may lower the 
risk of COVID‑19 infection by 0.91 and lower the severity 
COVID‑19 infection by 0.59 (4). Healthy diet is associated 
with high consumption of vegetables, fruits, whole grains, 
legumes, nuts, and seeds as well as low consumption of added 
sugar, processed meats, and sugar‑sweetened beverages. It will 
provide balanced nutrition to support immune system to fight 
against COVID‑19 infection (5).

The problem is that there still a lot of people who has 
low adherence to healthy diet. Previous studies showed 
that the prevalence of low diet quality is still high among 
Indonesian citizens  (6‑8). The same result also observed 
during pandemic COVID‑19. Even the study conducted by 
Fauziyana et al (2022); showed that 93% of elderly in Jakarta 
had poor diet quality during Pandemic COVID‑19 even though 
they were at greater risk of COVID‑19 infection.

Low adherence to healthy diet can be caused by many 
factors including people's perceived barrier regarding healthy 
diet (5). Perceived barrier is one of six concepts in Health Belief 
Model. Health Belief Model describes the influence of people's 
beliefs on their health‑related actions and behaviors  (9). 
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Perceived barriers usually portray people's view regarding 
obstacles that stand in the way of behavior change. Barriers 
can be both tangible such lack of resources and intangible such 
as psychological influences (10).

Perceived barriers is the most significant factor in deter‑
mining behavior change. Strong barriers will stop people to 
adopt the new behavior. Barriers will make people think the 
benefits of the new behavior do not outweigh the consequences 
of the old behavior. That's why it's important for people to 
overcome their barriers (10).

There are many ways to overcome barriers. One of 
them is through education. Education is a process in which 
set of learning experiences is delivered. To overcome 
perceived barriers to healthy diet, nutrition education is 
usually delivered. During the process materials regarding 
eating other nutrition related material is usually delivered. 
Through nutrition education people's knowledge regarding 
nutrition and health will be improved. Improved knowl‑
edge will lead to the improvement of nutrition and health 
literacy. Improved nutrition and health literacy will improve 
attitude towards nutrition and health behavior. In the end it 
will also improve nutrition and health practices (11‑13).

COVID‑19 is still being a major problem in Indonesia 
till today. It is important to improve the diet quality of its 
people to lower the risk and severity of COVID‑19 infection. 
Overcoming barriers become an important factor to achieve 
the improvement in diet quality. Thus, appropriate action is 
needed to be taken such implementing nutrition education 
which already proved to be able to overcome barriers signifi‑
cantly. Therefore, this study aimed to analyze the impact of 
nutrition education on perceived barrier to healthy diet among 
adults with and without covid‑19 history in Padang, Indonesia.

Material and methods

The present pre‑experimental study used pre and post‑test 
design. The intervention was conducted in the form of nutrition 
education. This study was conducted on total of 70 adults with 
or without COVID‑19 history, residing in Padang, Indonesia. 
The study was conducted from June to November  2022. 
Respondents aged 18‑59 years old were included in this study. 
This study was part of major study entitled Application of 
Health Belief Model towards Nutrition Education Intervention 
to Improve Supplement and Nutrients Intake of Adults with 
and without Covid‑19 History and approved by Health 
Research Ethical Clearance Commission of the Faculty of 
Dental Medicine, Airlangga University, Surabaya, Indonesia 
number 362/HRECC.FODM/VI/2022.

Nutrition education. The intervention of the present study was 
given in the form nutrition education. There were three mate‑
rials delivered during the intervention. They were Balance 
Nutrition and Health Belief Model COVID‑19 Pandemic, The 
Role of Health Supplements in Improving Immune System, 
and Nutrition and Immunity. The educations were conducted 
in group, once every two weeks week for total of six meet‑
ings. Each education materials were delivered twice. The 
educations were not only given in the form of counseling but 
also independent modules study. Respondents were given 
pre‑test before education and post‑test after education. The 

pre and post‑test consisted of ten questions for each material 
with maximum total score of 10 to determine the nutritional 
knowledge level of the respondents. The nutritional knowledge 
levels were classified based on following cut‑off points; high 
level (>8), medium level (6‑8), and low level (<6) (14).

Perceived barriers. Perceived barriers was analyzed using ten 
structured question related to barriers regarding healthy diet. 
Respondents were given five choices of opinion for each ques‑
tion. The choices range from strongly agree, agree, neutral, 
disagree, and strongly disagree. Scoring was also given for 
each choice range from 5 for strongly agree and 1 for strongly 
disagree. Strongly agree described strong barrier for each 
question. The maximum total score for perceived barriers was 
50 which then classified based on following cut‑off points; 
strong (>40), medium (30‑40), and low (<30).

Data analysis. The data were analyzed using IBM SPSS 
software version 23 (IBM Corp., Armonk, New York, United 
States of America). Descriptive statistic was conducted to 
dissect respondents' characteristics and perceived barriers. 
Independent t‑test was carried out to analyze the perceived 
barriers level between respondents with and without 
COVID‑19 history groups. Paired t‑test analysis was also used 
to analyze the impact of nutrition education on respondents 
perceived barriers on the same group.

Results

This study was conducted on 70 adults with or without 
COVID‑19 infection history. The result showed that majority 
of the respondents (81.4%) were age 18‑39 years old or on their 
early adulthood (15). 70% of them were also female. Most of 
the respondents (45.8%) had high education level with them 
being university graduates. The data on COVID‑19 infection 
history showed that half of the respondent were infected by 
COVID‑19. The result also showed that most of the respon‑
dents (37.1%) had normal nutritional status but the obesity 
prevalence was found 10% higher than the prevalence in 2018 
(Table I) (16).

Intervention given during this study was in form of nutri‑
tion education. The education was conducted once in every 
two weeks resulting in 6 meetings for three months long. 
Table II showed that majority of the respondents both with 
and without COVID‑19 history (71.4 and 80%) had medium 
level of nutritional knowledge. Independent t‑test also showed 
there was no significant difference (P=0.623) in both group's 
nutritional knowledge before the intervention. Table II also 
showed that after intervention, 100% of respondents in both 
groups had high level of nutritional knowledge. The average 
total score of nutritional knowledge before intervention in both 
groups were 6.7±0.9 and 6.8±1.0 respectively. The result also 
showed a significant improvement (P<0.05) after intervention 
in both group by 2.4 and 2.5 points respectively.

Perceived barriers is the most significant factor in deter‑
mining behavior change. The stronger the barriers, the new 
behavior will be more difficult to adopt (10). The present 
study showed that 40.0% of the respondents with COVID‑19 
history had medium level of perceived barriers before the 
intervention. Only 28.6% respondents without COVID‑19 
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history (65.7%) had medium level of perceived barriers 
before the intervention. The Nevertheless, there was no 
significant difference (P=0.565) on respondents' perceived 
barriers in both group before the intervention. Result also 
found respondents with strong level of perceived barriers 
before the intervention in both groups. The study showed that 
the intervention gave a significant impact (P<0.05) in both 
groups' perceived barriers. There were no respondents who 
had strong perceived barriers after the intervention and more 
than 90% of respondents in both groups only had low level of 
perceived barriers (Table III).

Table IV showed the dissection of respondents' perceived 
barriers. Before the intervention, most of the respondents 
(58.6%) stated that they could not adjust the portion of food 
according to dietary guidelines when they were busy working. 
40% of the respondents also stated that in the of the month, they 
could not eat balanced nutritious food because of economic 
reason. Nevertheless, those statements were no longer found 
after intervention. Another barrier that mostly faced by 
respondents before intervention was the difficulty in adjusting 
portion sizes according to dietary guidelines when they were 
eating with their family (44.3%). The reason was because they 
felt bad for refusing the served foods. After the intervention, 
there was an improvement on given statement (24.3%).

Discussion

Nutrition education level is influenced by many factors such as 
education. Higher education is usually associated with higher 
nutrition knowledge. Higher education means taking forming 
education longer. People with higher education will have more 
knowledge since they have more access and exposures on 

new information (17,18). The present study observed similar 
result. The result showed more than half of the respondents 
had higher education with them being associate and univer‑
sity graduates. Although we found no significant correlation 
between respondents' education level and their nutritional 
knowledge before the intervention, the results tended to show 
similar result. Before the intervention, both groups only had 
low prevalence of low level of nutritional knowledge.

Nutrition education will give more exposures on nutrition 
and health related information. Those exposures will increase 
people's knowledge. With increased knowledge, people will 
have a new view on the harms or benefits of certain nutrition 
and health related behavior including healthy diet (19‑21).

Extensive evidence already showed that nutrition educa‑
tion is significantly improved knowledge, attitude, and 
practice (22‑26). Similar results were observed in this study in 
both groups. Before the intervention, majority of respondents 
only had medium level of nutritional knowledge and only 
less than 10% who had high level of nutritional knowledge. 
Nutrition education in this study gave significant impact on 
both groups' nutritional knowledge. After the intervention, it 
was observed that all the respondents in both groups had high 
nutritional knowledge level. 

Nutrition education can be delivered in many methods, but 
it will be more effective if it is delivered using mix methods 
and longer intervention times. Previous study showed that 
nutrition education which was given through nutrition coun‑
seling in addition of booklets gave better impact compared 
to with no nutrition counseling (27). The present study used 
the same methods. We combined the nutrition modules with 
nutrition counseling and we observed significant impact, the 
same as previous study.

Nutrition education will give more effective impact if it is 
delivered for longer times. The previous study showed that to 
obtain improvement not only in knowledge, but also attitude 
and practices, minimum of 3 months education is needed (28). 
With the same intervention time, we also observed the same 
result. We were only observed aa significant improvement in 
respondents' knowledge but also on respondents' perceived 
barriers to healthy diet.

Perceived barriers is related to a person's view and opinion 
which form their attitude regarding certain behavior (10). After 
the intervention, strong perceived barriers were no longer be 
found and more than 90% of the respondents' with and without 
COVID‑19 infection history only had low perceived barriers 
to healthy diet.

The present study was not only observed intangible 
barriers on respondents but tangible ones, such as economic 
factor. COVID‑19 Pandemic gave strong negative impacts on 
economic sectors. With job loss and reduced income, healthy 
food become less affordable for them especially during the 
end of the months. After the intervention, this barrier was no 
longer found so were another barriers (29).

This study not only supports previous studies reagrding 
the positive impacts of nutrition education on knowledge 
and perceived barriers, it also gives a new perspective during 
Covid‑19 Pandemic setting. This study was also the first 
study that was conducted in Indonesia so that it can give the 
new perspective for Indonesia. Our study employed trained 
enumerators to minimalize measurement bias.

Table I. Characteristics of respondents.

Characteristics n %

Age
  Early adulthood (18‑39 years old) 57 81.4
  Midlife (40‑59 years old) 13 18.6
Sex
  Male 21 30
  Female 49 70
Education level
  Primary school graduate 1 1.4
  High school graduate 26 37.1
  Associate graduate 11 15.7
  University graduate 32 45.8
COVID‑19 infection history
  Yes  
  No  
Nutritional status 
  Underweight (<18,5 kg/m2) 9 12.9
  Normal (18,5‑22,9 kg/m2) 26 37.1
  Overweight (23‑24,9 kg/m2) 13 18.6
  Obesity (>25 kg/m2) 22 31.4
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Table II. Nutritional knowledge of respondents.

 Before Intervention After Intervention
 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑ ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
 With COVID‑19 Without With COVID‑19 Without
 history COVID‑19 history history COVID‑19 history
Nutritional ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑ ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑ ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑ ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
knowledge level n % n % n % n %

Low (<6) 7 20.0 5 14.3 0 0 0 0
Medium (6‑8) 25 71.4 28 80.0 0 0 0 0
High (>8) 3 8.6 2 5.7 35 100 35 100
Mean Score ± SD 6.7±0.9  6.8±1.0  9.1±0.3  9.1±0.3 

Table III. Perceived barriers to healthy diet of respondents.

 Before Intervention After Intervention
 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑ ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
 With COVID‑19 Without With COVID‑19 Without
 history COVID‑19 history history COVID‑19 history
Perceived  ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑ ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑ ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑ ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
barriers level n % n % n % n %

Low (<30) 19 54.3 23 65.7 32 91.4 33 94.3
Medium (30‑40) 14 40.0 10 28.6 3 8.6 2 5.7
Strong (>40) 2 5.7 2 5.7 0 0 0 0
Mean Score ± SD 28.0±5.8  26.8±6.2  22.1±5.2  21.4±5.1 

Table IV. Perceived barriers of respondents.

 Percentage of respondents' agreement
 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
 Before After
 Intervention Intervention
 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑ ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Perceived barriers questions n % n %

If today is the end of the month, I can't eat balanced nutritious food 28 40.0 0 0.0
because it's expensive
I'm busy working so I can't adjust the portion of food according to the 41 58.6 0 0.0
recommended balanced nutrition
I feel bad if I have to eat salad alone when my friends eat fast food. 24 34.3 11 15.7
I was opposed by my parents when I wanted to take supplements to 7 10.0 4 5.7
boost my immunity
I have a hard time eating a balanced nutritious diet when I'm on vacation 24 34.3 14 20.0
I feel bad for refusing food so I can't adjust the portion sizes according to 31 44.3 17 24.3
balanced nutrition guidelines when I'm eating with my family
I can't take supplements because I have a certain disease  15 21.4 9 12.9
I don't know the type and amount of supplements I should take 25 35.7 16 22.9
I am not familiar with the concept of balanced nutrition 24 34.3 16 22.9
Nutritious balanced meals can't be found in food delivery apps  22 31.4 16 22.9
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Conclusions

Nutrition education gave positive impacts both on respon‑
dents' nutritional knowledge and perceived barriers. Through 
nutrition education, respondents' nutritional knowledge was 
improved significantly. Some statements regarding perceived 
barriers on healthy diet were still found after the interven‑
tion, especially the intangible ones. Nevertheless, nutrition 
education was able significantly improved respondents' 
perceived barriers. Thus, it is important for the govern‑
ment to increase nutrition education programs on healthy 
diet to lower people's perceived barriers in order to prevent 
COVID‑19 infection.

Funding

This research was funded by Andalas University through 
research grant number T/52/UN.16.17/PT.01.03/KO‑RKI. 

Ethical approval and consent to participate

The study was approved by the Health Research Ethical 
Clearance Commission of the Faculty of Dental Medicine, 
Airlangga University, Surabaya, Indonesia number 
362/HRECC.FODM/VI/2022.

Conflict of interests

The authors declare no potential conflict of interest.

Accepted: 13, November 2023; submitted: 4, December 2022.

References

 1. Aman F and Masood S: How Nutrition can help to fight against 
COVID‑19 Pandemic. Pak J Med Sci 36 (Suppl): S121‑S123, 
2020. 

 2. Khayyatzadeh  SS: Nutrition and Infection with COVID‑19. 
J Nutr Food Security 5: 93‑96, 2020.

 3. Žontar T and Vidrih R: Nutrition and Covid‑19 epidemic. Acta 
Agric Slov 117: 1‑7, 2021.

 4. Merino  J, Joshi  AD, Nguyen  LH, Leeming  ER, Mazidi  M, 
Drew DA, Gibson R, Graham MS, Lo CH, Capdevila J, et al: Diet 
quality and risk and severity of COVID‑19: A prospective cohort 
study. Gut 70: 2096‑2104, 2021.

 5. de  Mestral  C, Khalatbari‑Soltani  S, Stringhini  S and 
Marques‑Vidal  P: Perceived barriers to healthy eating and 
adherence to dietary guidelines: Nationwide study. Clin Nutr 39: 
2580‑2585, 2020.

 6. Dewi RK, Khomsan A, Riyadi H and Diana R: Dietary quality 
and nutritional status of pregnant women in Sumenep regency, 
Madura, Indonesia. Pakistan J Nutr 17: 530‑534, 2018.

 7. Dewi RK and Rahmi HA: Hubungan Kualitas Diit dan Kontrol 
Kadar Glukosa Darah Pasien Dm tipe 2 Peserta program 
PROLANIS. Jurnal Kesehatan 13: 341‑346, 2022.

 8. Putri R, Aqil I, Alfiah E, Yusuf AM, Puspa AR, Gizi PS, et al: 
Status anemia dan Skor Diet Quality Index (DQI) pada remaja 
putri di SMP Ibnu Aqil, Bogor. 6: 16‑23, 2021.

 9. Carpenter CJ: A meta‑analysis of the effectiveness of health belief 
model variables in predicting behavior. Health Commun 25: 
661‑669, 2010.

10. Puspita RC, Tamtomo D and Indarto D: Health belief model for 
the analysis of factors affecting hypertension preventive behavior 
among adolescents in Surakarta. J Heal Promot Behav 2: 183‑196, 
2017.

11. Khani Jeihooni A, Mohammadkhah F, Razmjouie F, Harsini PA 
and Sedghi  Jahromi  F: Effect of educational intervention 
based on health belief model on mothers monitoring growth of 
6‑12 months child with growth disorders. BMC Pediatr 22: 561, 
2022.

12. Ghaderi N, Ahmadpour M, Saniee N, Karimi F, Ghaderi C and 
Mirzaei H: Effect of education based on the Health Belief Model 
(HBM) on anemia preventive behaviors among Iranian girl 
students. Int J Pediatr 5: 5043‑5052, 2017.

13. Naghashpour M, Shakerinejad G, Lourizadeh MR, Hajinajaf S 
and Jarvandi F: Nutrition education based on health belief model 
improves dietary calcium intake among female students of junior 
high schools. J Health Popul Nutr 32: 420‑429, 2014. 

14. Khomsan A, Anwar F and Mudjajanto ES: Pengetahuan, sikap, 
dan Praktek Gizi Ibu peserta Posyandu (nutritional knowledge, 
attitude and practice of posyandu participants). JGP 4: 33‑41, 
2009.

15. Brown JE: Essentials of life cycle nutrition [Internet]. Jones and 
Bartlett Publishers. pp372, 2010. Available from: https://books.
google.co.id/books?id=La‑OVIpbxSgC.

16. Kemenkes RI: Hasil Utama Riskesdas 2018. Jakarta, Indonesia, 
2018.

17. Ong RHS, Chow WL, Cheong M, Lim GH, Xie W, Baggs G, 
Huynh DTT, Oh HC, How CH, Tan NC, et al: Associations 
between socio‑demographics, nutrition knowledge, nutrition 
competencies and attitudes in community‑dwelling healthy older 
adults in Singapore: Findings from the SHIELD study. J Heal 
Popul Nutr 40: 52, 2021.

18. Koch  F, Hoffmann  I and Claupein  E: Types of nutrition 
knowledge, their Socio‑demographic determinants and their 
association with food consumption: Results of the NEMONIT 
study. Front Nutr 8: 630014, 2021.

19. Huang Z, Huang B and Huang  J: The Relationship between 
Nutrition Knowledge and Nutrition facts table use in China: A 
structural equation model. Int J Environ Res Public Health 18: 
6307, 2021.

20. Saleh F, Mumu SJ, Ara F, Ali L, Hossain S and Ahmed KR: 
Knowledge, attitude and practice of type 2 diabetic patients 
regarding obesity: Study in a tertiary care hospital in Bangladesh. 
J Public Health Afr 3: e8, 2012.

21. Takoudjou Dzomo GR, Bernales M, Gomez‑Virseda C, Deassal F 
and López R: Educational level, gender and health practices 
regarding COVID‑19 in N'Djamena, Chad: A cross‑sectional 
study. J Public Health Afr 13: 1948, 2022.

22. Rusdiana R, Savira M, Widjaja SS and Ardinata D: The effect of 
health education on control glycemic at type 2 diabetes mellitus 
patients. Open Access Macedonian J Med Sci 8: 133‑137, 2020.

23. Thanh HTK and Tien TM: Effect of group patient education on 
glycemic control among people living with type 2 diabetes in 
Vietnam: A randomized controlled single‑center trial. Diabetes 
Ther 12: 1503‑1521, 2021.

24. Shab Bidar S, Fathi B and Shirazifard N: Effects of clinical nutri‑
tion education on glycemic control outcomes in type 2 diabetes. 
Int J Diabetes Developing Countries 26: 157‑159, 2006. 

25. Dewi RK, Rahmy HA, Firdaus and Symond D: Pelatihan daring 
Emo demo Pada Kader kesehatan puskesmas pangkalan dalam 
rangka penanggulangan anemia Pada Ibu Hamil. Logista‑Jurnal 
Ilmiah Pengabdian Kepada Masyarakat 4: 298‑304, 2020. 

26. Dewi M, Hanifah G, Purnawan AI, Putri WP, Pramintarto G and 
Mulyo E: The effect of nutrition education on nutrition knowl‑
edge and Macronutrition Intake in Muay Thai Athletes. Open 
Access Macedonian J Med Sci 9: 1544‑1548, 2021.

27. Herawati  HD, Putri  AG, Purnamasari  Y, Rahayu  HK and 
Triastanti RK: Nutrition education using booklet media with and 
without counseling and the association with home food avail‑
ability and parent feeding practices in preschool children. Open 
Access Macedonian J Med Sci 10: 160‑166, 2022.

28. Kim J and Hur MH: The effects of dietary education interven‑
tions on individuals with type 2 Diabetes: A systematic review 
and Meta‑Analysis. Int J Environ Res Public Health 18: 8439, 
2021.

29. Anyanwu OA, Naumova EN, Chomitz VR, Zhang FF, Chui K, 
Kartasurya MI and Folta SC: The Effects of the COVID‑19 
pandemic on nutrition, health and environment in Indonesia : A 
qualitative investigation of perspectives from Multi‑disciplinary 
experts. Int J Environ Res Public Health 19: 11575, 2022.


