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ABSTRACT

Aims: to revisited the diet and nutrition based non-communicable diseases (NCD) with
emphasize on undernutrition and over nutrition with its related factors

Discussion: the condition of weight related derangement such as unintentional weight loss
or underweight, overweight and obesity are still a major NCD related health problem
because these are rapidly emerging derangement in nutritional status from the
epidemiological perspective. The paradox of nutrition transition shifts for global nutritional
status due to excessive intake with sedentary lifestyle which occur since very early in life
causing overweight and obesity, but on the other hand, undernutrition or even malnutrition
due to insufficientintake and perhaps in combination with prolonged and persistent infection
also happen. The burden persists, even keep raising, especially among vulnerable group
of the community, namely women and children. Mostly, it is related to unhealthy dietary
habits consists of overconsumption in sugar, saturated fat and cholesterol, and also salt,
with restricted dose of vegetables and fruits. Once again, malnutrition is a silent but
deteriorating condition which cover from undernutrition, overweight, and obesity. Nutritional
imbalances can precipitate series of events consisting of insulin sensitivity which leads to
insulin resistance, chronic oxidative stress, and its related inflammation- usually also
happen chronic systemic and low grade, which can lead to NCD development.
Conclusion: From the epidemiology perspective, the persistent and even emerging diet
and nutrition based NCD are important to tackle inmediately because their effect, short and
long term, which can affect the well being of vulnerable individuals, their community and
even their country. Every preventive effort must be practiced by all stakeholder.

Keywords: malnourished, overweight, malnutrition, Ultra-processed foods, cardiometabolic,
co-infection

1. INTRODUCTION

From an epidemiological perspective, noncommunicable diseases (NCDs) are a class of
diseases with complex causes, long courses, and insidious onset. These diseases are a major
health challenge in the 21st century, accounting for 74% of all deaths worldwide. NCDs are
basically associated with five main risk factors: tobacco use, physical inactivity, unhealthy
diets, harmful use of alcohol, and air pollution; but in this mini-review, discussion limited only
to diet and nutrition based non-communicable diseases
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The main indicators of nutritional status, which measured using body mass index (BMI,
formerly called the Quetelet index) [1], comprise the condition of weight related derangement
such as unintentional weight loss or underweight, overweight and obesity [2]. Other condition
related to nutrition is height related disorder namely short stature (Z-score of less than -2) [3].
These are rapidly emerging derangement in nutritional status from the epidemiological
perspective. The nutrition transition shifts for global nutritional status [4] can be divided into
over nutrition related to excessive intake with sedentary lifestyle, which already started from
younger age [5,6] while undernutrition or even malnutrition due to insufficient intake [7] and
perhaps in combination with prolonged infection [8,9]. In some countries, there are paradox
where both of these conditions took place at the same time [10,11] and the burden keep
raising, especially among vulnerable group of the community, namely women and children.

Global data revealed that roughly estimated one-third of the world’'s population is affected by
malnutrition [12], with more or less one billion individuals experiencing undernutrition due to
insufficient intake of macronutrient (protein, carbohydrate) and also micronutrient consumption
[14]. There are some regions in the world which are battling the difficulty of the poor growth of
children, deficiency of micronutrients but at the same time having adults with exceeding BMI
[15]. The aim of this minireview is to revisited the epidemiological perspective regarding diet
and nutrition based non-communicable diseases.

2. CURRENT SITUATION DIET AND NUTRITION BASED NON-COMMUNICABLE
DISEASES

According to the 2023 WHO fact sheet [16], Noncommunicable diseases (NCDs) morbidity
roughly reach the number of 41 million individuals annually, it is equivalent to 74% of all deaths
globally. Each year, 17 million individual mortalities due to NCD before reach the age 70; 86%
of these premature deaths occur in low- and middle-income countries. Of all global NCD
morbidity, 77% are happen in low- and middle-income countries.

There has also been an increase in trend of non-communicable disease (NCD) according to
their populations which initially suffering undernutrition at the early stages of life, e.g.,
happened in early childhood [17] and whom their mothers suffering undernutrition before and
during pregnancy [18]) and then turn to be overweight during adulthood, as this can be
predicted [19].

An interesting phenomenon observed among children whose mothers were undernourished
during pregnancy, there is increased risk of stunting during early life, but then develop and
suffer from non-communicable disease such as type 2 diabetes and even obesity during
his/her adulthood life [20,21]. Excessive and rapid weight gain in children [22] often associated
to the elevated risk of cardiometabolic diseases [22,23] and uncontrolled obesity [24,25] later
in life. Nutritional balance during pregnancy is very crucial [26,27] in order to avoid unwanted
adverse pregnancy outcomes [28] and the initial poor growth and development of children in
the future [21,26,27].

Obesity among children and adults has definitely intensified and represents a global major
health problem [29]. Prolonged exposure to unbalanced and unhealthy diet such as Ultra-
processed foods (UPF) which contain low fibers but unfortunately enormous sugar, salt and
fat [30] as one of the causative agent cardiometabolomic disease among adult. Greater
exposure to UPF was associated with a higher risk of adverse health outcomes, especially
cardiometabolic disease[20,22,23,30], certain mental health derangement such as depression
and anxiety [31], and elevated mortality outcomes compares to other disease condition- a
study measured those who consumed the highest amount of UPF had higher risk of mortality,
for every 10 % of the energy intake from UPF consumption, an increase of 15 % in the hazard
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of all-cause mortality was observed [32]. All of these important results of different studies
regarding diet and nufritional based non communicable disease are actually accommodate a
rationale for future study regarding the development and evaluation of the effectiveness of
using epidemiology approach [33] e.g., large population based study and in combination with
public health measures, to aim and lessen or if possible to cut dietary exposure to ultra-
processed foods for boosted daily human health status.

3. THE DANGER OF DIET AND NUTRITION BASED NON-COMMUNICABLE
DISEASES

Unhealthy diets [4,14] and malnutrition [7,12,13,15] are major risk factors for non-
communicable diseases (NCDs), which are responsible for 71% of global deaths, annually.
[34]. This invisible pandemic called NCDs [35] include several sedentary related diseases
such as cardiovascular disease, some types of cancer, diabetes, hypertension, and stroke.
Most of these disease related to unhealthy dietary habits [36] are typically characterized by
high ingredients in sugar [37], saturated fat and cholesterol [38], and also salt [39], and limited
amount in daily consumption of vegetables and fruits [40]. Once again, malnutrition is a silent
but deteriorating condition which cover from undernutrition, overweight, and obesity.
Nutritional imbalances can precipitate series of events consisting of insulin sensitivity [41]
which leads to insulin resistance [42], chronic oxidative stress [43], and its related
inflammation- usually also happen chronic systemic and low grade [44], which can lead to
NCD development. Alves et al [45] reported that nutritional status in early life may also be
related to future cardiovascular disease development. Cardiovascular disease risk factors,
e.g., dyslipidemia, obesity, insulin resistance and hypertension, intensify the atherosclerotic
process which begins in childhood and progresses throughout the life span [46]. The constant
milieu of metabolic and neuroendocrine of the fetus is essential fetal programming in the
formation of future body’s “metabolic programming” [47].

On the other hand, the problem of recurrent micronutrients deficiency is also global health
importance [48], especially in the low to middle income countries [49]. Important micronutrients
that may be insufficient or even deficient namely iron [50], folic acid or folate [51], vitamin A
[62], vitamin D [53], zinc [54] and iodine [55]. These micronutrients are vital for the body to
function properly [48-55], and their deficiency can have serious health consequences [50-55].
Micronutrient deficiencies are a global health concern especially among specific vulnerable
group of the population namely the preschool-aged children and women of reproductive age
[56,57]; affecting >30% of the world's population or in number roughly reached 2 billion
individuals [58]. early-life nutritional deficiencies carry life-long effects arbitrated via numerous
mechanisms such as aberrant metabolic shift which further become metabolic programming
[9, 59], stunting [60], remodeled body composition [61], and the shift in gut microbiome
composition due to the diminished number of normal microflora [62,63]. However, until
recently, this is remaining unexplored in the condition of multiple micronutrient deficient host
or even worse, in the condition of co-infection.

Such unwanted deficiencies may be the direct consequences of poverty related condition [64],
such as low income or low level socioeconomic [65], poor housing, water, sanitation and
hygiene practice [66], insufficient health care especially in low resource setting [67], and poor
diet in term of quantity or quality [68], and these further exacerbate poverty through prevented
optimal intellectual development, lost wages due to inability to achieve higher skill and
increased health care costs that can significantly reduce earning potential [69].

A deficiency of such micronutrients may also lead to poor pregnancy outcomes in vulnerable
women [26,28], poor growth and development in children [8,17,21], and other health disorders,
including poor vision (essential nutrients like Vitamin A, Vitamin B1 (thiamine), Vitamin B12,
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Vitamin C, Vitamin D, Vitamin E, Zinc, and Folate (Vitamin B9) in maintaining eye well-being)
[70], goiter due to lodine deficiency [71], cutaneous lesions which can be seen manifested in
skin, nail and hair [72], and possibly mental conditions which according to Zilienska et al [73]
“in particular, deficiencies in B vitamins family, i.e., B1, B6, B9, and B12, have been linked to
depression, as they are essential for neuronal function. They also have a protective effect
against hypercysteinaemia, associated with an increased risk of mood disorders”. Zinc
deficiency also worth to mention because it is indispensable for the nucleic acid metabolism
and stability for protein synthesis, gene expression, cell division, and enzyme activity. An
imbalance in the diet may lead to mild-to-severe of these micronutrients and its association
with metabolic properties among individuals, especially children and adolescents, which may
possibly be also attributed to gender, age, race and are still need to be explored, thus
warranting future studies on the topic.

Some aspects related or even possibly become the determinants and preventive measures
for undernutrition must be carefully considered. The condition of poor nutritional outcomes in
children might be prevented with optimal birth spacing, which according to Ntambara et al [74]
that longer birth intervals (224 months) are significantly associated with decreased risk of
childhood undernutrition and that an optimum birth interval of 36-48 months might be
appropriate to reduce the prevalence of poor nutritional outcomes in children, especially
underweight. Governments responsiveness [75] through the family planning programs [76]
and its related policies can actively apply policymaking in order to achieve better and healthier
maternal and children.

4. CONCLUSION

From the epidemiology perspective, the persistent and even emerging diet and nutrition based
NCD are important to tackle immediately because their effect, short and long term, which can
affect the wellbeing of vulnerable individuals, their community and even their country.
Preventive measures must always be practiced by all stakeholder.

[
ACKNOWLEDGEMENTS




159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179

180
181
182

183
184
185

186
187
188

189
190
191

192
193
194

195
196
197

198
199
200

201
202
203

COMPETING INTERESTS

“Author have declared that no competing interests exist.”.

AUTHORS’ CONTRIBUTIONS

The sole author designed. analyzed. interpreted and prepared the manuscript
CONSENT (WHERE EVER APPLICABLE)

Not needed

ETHICAL APPROVAL (WHERE EVER APPLICABLE)

Not needed

REFERENCES

1.

Zierle-Ghosh A, Jan A. Physiology, Body Mass Index. [Updated 2023 Nov 5]. In:
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2024 Jan-.
Available from: https://www.ncbi.nlm.nih.gov/books/NBK535456/

Weir CB, Jan A. BMI Classification Percentile And Cut Off Points. [Updated 2023 Jun
26]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2024 Jan-.
Available from: hitps://www.ncbi.nlm.nih.gov/books/NBK541070/

Rani D, Shrestha R, Kanchan T, et al. Short Stature. [Updated 2023 Mar 13]. In:
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2024 Jan-.
Available from: hitps://www.ncbi.nlm.nih.gov/books/NBK556031/

Popkin BM. Global nutrition dynamics: the world is shifting rapidly toward a diet linked
with noncommunicable diseases. Am J Clin Nutr. 2006 Aug;84(2):289-98.
https://doi.org/10.1093/ajcn/84.1.289.

Desalegn BB, Diddana TZ, Daba AK, Tafese TA. Overnutrition in adolescents and its
associated factors in Dale district schools in Ethiopia: a cross-sectional study. PeerJ.
2023 Oct 18;11:216229. doi: https://doi.org/10.7717/peer].16229.

Hanifah L, Nasrulloh N, Sufyan DL. Sedentary Behavior and Lack of Physical Activity
among Children in Indonesia. Children (Basel). 2023 Jul 26;10(8):1283.
https://doi.org/10.3390/children10081283.

Laelago Ersado T. Causes of Malnutrition [Internet]. Combating Malnutrition through
Sustainable Approaches. IntechOpen; 2023. Available from:
http://dx.doi.org/10.5772/intechopen.104458

Siagian FE. Intestinal Parasitic Infection Responsible for Undernourishment and
Stunted Growth in Children of School Going Age. Asian Journal of Research in
Infectious Diseases, 2023; 14 (1):18-25. https://doi.org/10.9734/ajrid/2023/v14i1278.

Suryowati T. Metabolic Shifts Induced by Helminth Infections and Their Contribution
to Stunting in Vulnerable Populations. International Journal of TROPICAL DISEASE
& Health, 2024; 45 (10):33-45. https://doi.ora/10.9734/ijtdh/2024/v45i101596.




204
205
206
207

208
209
210
211

212
213
214
215
216

217
218
219
220
221

222
223
224

225
226

227
228

229
230
231
232

233
234
235

236
237
238

239
240
241
242

243
244
245

11.

12.

14.

15.

17.

18.

19.

20.

21.

Soni SK, Singh R, 2018. The Nutrition Paradox in India: The Coexistence of
Undernutrition and Overnutrition. In Biesalski HK, Birner R (eds). Hidden Hunger:
Strategies to Improve Nutrition Quality, S.Karger AG, 2018, Volume 118.
https://doi.org/10.1159/isbn.978-3-318-06253-3

Tanumihardjo SA, Anderson C, Kaufer-Horwitz M, Bode L, Emenaker NJ, Haqq AM,
Satia JA, Silver HJ, Stadler DD. Poverty, obesity, and malnutrition: an international
perspective recognizing the paradox. J Am Diet Assoc. 2007 Nov;107(11):1966-72.
https://doi.org/10.1016/].jada.2007.08.007.

Alem AZ, Yeshaw Y, Liyew AM, Tessema ZT, Worku MG, Tesema GA, Alamneh TS,
Teshale AB, Chilot D, Ayalew HG. Double burden of malnutrition and its associated
factors among women in low and middle income countries: findings from 52 nationally
representative data. BMC  Public Health. 2023 Aug 3;23(1):1479.
https://doi.org/10.1186/s12889-023-16045-4.

Winichagoon P, Margetts BM. The double burden of malnutrition in low- and middle-
income countries. In: Romieu |, Dossus L, Willett WC, editors. Energy Balance and
Obesity. Lyon (FR): International Agency for Research on Cancer; 2017. (IARC
Working Group Reports, No. 10.) CHAPTER 2.. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK565820/

Ahmad R, Akter F, Haque M. Editorial: Diet and nutrition for non-communicable
diseases in low and middle-income countries. Front Nutr. 2023 Mar 28;10:1179640.
doi: https://doi.org/10.3389/fnut.2023.1179640.

World Health Organization. Malnutrition. March 15!, 2024. https://www.who.int/news-
room/fact-sheets/detail/malnutrition

World Health Organization. Non Communicable Disease. September 23rd, 2023.
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases

Soni A, Fahey N, Bhutta ZA, Li W, Frazier JA, Moore Simas T, Nimbalkar SM, Allison
JJ. Early childhood undernutrition, preadolescent physical growth, and cognitive
achievement in India: A population-based cohort study. PLoS Med. 2021 Oct
27;18(10):21003838. https://doi.org/10.1371/journal.pmed.1003838.

Arero G. Undernutrition and associated factors among pregnant women in East
Borena Zone, Liban District, Oromia regional state, Ethiopia. Front Nutr. 2022 Dec
16;9:1008701. https://doi.org/10.3389/fnut.2022.1008701.

Field AE, Cook NR, Gillman MW. Weight status in childhood as a predictor of
becoming overweight or hypertensive in early adulthood. Obes Res. 2005
Jan;13(1):163-9. https://doi.org10.1038/oby.2005.21.

Grey K, Gonzales GB, Abera M, Lelijveld N, Thompson DS, Berhane M, et al. Severe
malnutrition or famine exposure in childhood and cardiometabolic non-communicable
disease later in life: a systematic review. BMJ Global Health, 2021;6.
https://doi.org/10.1136/bmjgh-2020-003161

Papathakis PC, Singh LN, Manary MJ. How maternal malnutrition affects linear growth
and development in the offspring. Mol Cell Endocrinol. 2016 Nov 5;435:40-47. doi:
https://doi.org/10.1016/|.mce.2016.01.024.




246
247
248

249
250

251
252
253

254
255
256

257
258
259
260
261

262
263
264

265
266
267
268
269

270
271

272
273
274
275
276

277
278
279
280

281
282
283
284

285
286
287

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Arisaka O, Ichikawa G, Koyama S, Sairenchi T. Childhood obesity: rapid weight gain
in early childhood and subsequent cardiometabolic risk. Clin Pediatr Endocrinol.
2020;29(4):135-142. https://doi.ora/10.1297/cpe.29.135.

Chung ST, Onuzuruike AU, Magge SN. Cardiometabolic risk in obese children. Ann
N Y Acad Sci. 2018 Jan;1411(1):166-183. https://doi.org/10.1111/nyas.13602.

Li YF, Lin SJ, Chiang TI. Timing of rapid weight gain and its effect on subsequent
overweight or obesity in childhood: findings from a longitudinal birth cohort study. BMC
Pediatr, 202; 20: 293 https://doi.org/10.1186/s12887-020-02184-9

Lyons-Reid J, Albert BB, Kenealy T, Cutfield WS. Birth Size and Rapid Infant Weight
Gain-Where Does the Obesity Risk Lie? J Pediatr. 2021 Mar;230:238-243.
https://doi.org/10.1016/].jpeds.2020.10.078.

Marshall NE, Abrams B, Barbour LA, Catalano P, Christian P, Friedman JE, Hay WW
Jr, Hernandez TL, Krebs NF, Oken E, Purnell JQ, Roberts JM, Soltani H, Wallace J,
Thornburg KL. The importance of nutrition in pregnancy and lactation: lifelong
consequences. Am J Obstet Gynecol. 2022 May;226(5):607-632.
https://doi.org/10.1016/].ajog.2021.12.035.

Rees WD. Interactions between nutrients in the maternal diet and the implications for
the long-term health of the offspring. Proceedings of the Nutrition Society.
2019;78(1):88-96. https://doi.org/10.1017/S00296651 18002537

Kibret KT, Chojenta C, Gresham E, Tegegne TK, Loxton D. Maternal dietary patterns
and risk of adverse pregnancy (hypertensive disorders of pregnancy and gestational
diabetes mellitus) and birth (preterm birth and low birth weight) outcomes: a
systematic review and meta-analysis. Public Health Nutrition. 2019;22(3):506-20.
https://doi.org/10.1017/S1368980018002616

Chesi A, Grant SFA. The Genetics of Pediatric Obesity. Trends Endocrinol Metab.
2015 Dec;26(12):711-721. hitps://doi.org/10.1016/].tem.2015.08.008.

Mambrini SP, Menichetti F, Ravella S, Pellizzari M, De Amicis R, Foppiani A,
Battezzati A, Bertoli S, Leone A. Ultra-Processed Food Consumption and Incidence
of Obesity and Cardiometabolic Risk Factors in Adults: A Systematic Review of
Prospective Studies. Nutrients. 2023 May 31;15(11):2583.
https://doi.org/10.3390/nu15112583.

Lane MM, Gamage E, Travica N, Dissanayaka T, Ashtree DN, Gauci S, Lotfaliany M,
O'Neil A, Jacka FN, Marx W. Ultra-Processed Food Consumption and Mental Health:
A Systematic Review and Meta-Analysis of Observational Studies. Nutrients. 2022
Jun 21;14(13):2568. https://doi.ora/10.3390/nui4132568.

Romero Ferreiro C, Martin-Arriscado Arroba C, Cancelas Navia P, Lora Pablos D,
Gomez de la Camara A. Ultra-processed food intake and all-cause mortality: DRECE
cohort study. Public Health Nutr. 2021 Aug 5;25(7):1-10.
https://doi.org/10.1017/S1368980021003256.

Khoury MJ. Planning for the Future of Epidemiology in the Era of Big Data and
Precision Medicine. Am J Epidemiol. 2015 Dec 15;182(12):977-9.
https://doi.org/10.1093/aje/kwv228.




288
289
290

291
292

293
294
295

296
297
298

299
300

301
302
303
304

305
306
307

308
309
310
311

312
313
314

315
316

317
318
319
320

321
322
323

324
325
326

327
328

34.

35.

36.

37.

38.

39.

40.

4.

42.

45.

46.

47.

Bigna JJ, Noubiap JJ. The rising burden of non-communicable diseases in sub-
Saharan  Africa. Lancet Glob Health. 2019 Oct;7(10):e1295-e1296.
https://doi.org/10.1016/S2214-109X(19)30370-5.

Piovani D, Nikolopoulos GK, Bonovas S. Non-Communicable Diseases: The Invisible
Epidemic. J Clin Med. 2022 Oct 8;11(19):5939. https://doi.org/10.3390/jcm11195939.

Al-Jawaldeh A, Abbass MMS. Unhealthy Dietary Habits and Obesity: The Major Risk
Factors Beyond Non-Communicable Diseases in the Eastern Mediterranean Region.
Front Nutr. 2022 Mar 16;9:817808. https://doi.org/10.3389/fnut.2022.817808.

Witek K, Wydra K, Filip M. A High-Sugar Diet Consumption, Metabolism and Health
Impacts with a Focus on the Development of Substance Use Disorder: A Narrative
Review. Nutrients. 2022 Jul 18;14(14):2940. https://doi.org/10.3390/nu14142940.

Billingsley HE, Carbone S, Lavie CJ. Dietary Fats and Chronic Noncommunicable
Diseases. Nutrients. 2018 Sep 30;10(10):1385. https://doi.org/10.3390/nui10101385.

Perera V, Allen LN, Farrand C, Kwong EJL, Liyanage |, Wickramasinghe K. Evaluating
the role of salt intake in achieving WHO NCD targets in the Eurasian Economic Union:
A  PRIME modeling study. PLoS One. 2023 Jul 21;18(7):e0289112.
https://doi.org/10.1371/journal.pone.0289112.

Woodside JV, Nugent AP, Moore RE, McKinley MC. Fruit and vegetable consumption
as a preventative strategy for non-communicable diseases. Proceedings of the
Nutrition Society. 2023;82(2):186-99. https://doi.org/10.1017/S002966512300216 1

Adeva-Andany MM, Gonzalez-Lucan M, Fernandez-Fernandez C, Carneiro-Freire N,
Seco-Filgueira M, Pedre-Pineiro AM. Effect of diet composition on insulin sensitivity
in humans. Clin Nutr ESPEN. 2019 Oct;33:29-38. doi:
https://doi.org/10.1016/].clnesp.2019.05.014.

Hirabara SM, Gorjao R, Curi R, Leandro CG, Marzuca-Nassr GN. Editorial: Nutritional
modulation of inflammation and insulin resistance. Front Nutr. 2023 Mar
23;10:1181809. https://doi.org/10.3389/fnut.2023.1181809.

Jiang S, Liu H, Li C. Dietary Regulation of Oxidative Stress in Chronic Metabolic
Diseases. Foods. 2021 Aug 11;10(8):1854. https://doi.org/10.3390/foods10081854.

Ruiz-Nurez B, Pruimboom L, Dijck-Brouwer DA, Muskiet FA. Lifestyle and nutritional
imbalances associated with Western diseases: causes and consequences of chronic
systemic low-grade inflammation in an evolutionary context. J Nutr Biochem. 2013
Jul;24(7):1183-201. hitps://doi.org/10.1016/j.jnutbio.2013.02.009.

Alves JGB, Alves LV. Early-life nutrition and adult-life outcomes. J Pediatr (Rio J).
2024 Mar-Apr;100 Suppl 1(Suppl 1):54-S9.
https://doi.org/10.1016/}.jped.2023.08.007.

Guardamagna O, Abello F, Cagliero P, Lughetti L. Impact of nutrition since early life
on cardiovascular prevention. Ital J Pediatr. 2012 Dec 21;38:73.
https://doi.org/10.1186/1824-7288-38-73.

Alambert RP, de Gusméao Correia ML. Effects of Fetal Programming on Metabolic
Syndrome. In: Rajendram, R., Preedy, V., Patel, V. (eds) Diet, Nutrition, and Fetal




329
330

331
332
333

334
335
336
337

338
339
340
341

342
343
344

345
346
347

348
349

350
351
352
353

354
355

356
357
358
359
360

361
362
363
364

365
366
367
368

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Programming. Nutrition and Health. Humana Press, Cham. 2017.
https://doi.org/10.1007/978-3-319-60289-9_32

Bailey RL, West KP Jr, Black RE. The epidemiology of global micronutrient
deficiencies. Ann Nutr Metab. 2015;66 Suppl 2:22-33.
https://doi.org/10.1159/000371618.

Liu J, Qi X, Wang X, Qin Y, Jiang S, Han L, Kang Z, Shan L, Liang L, Wu Q. Evolving
Patterns of Nutritional Deficiencies Burden in Low- and Middle-Income Countries:
Findings from the 2019 Global Burden of Disease Study. Nutrients. 2022; 14(5):931.
https://doi.org/10.3390/nu14050931

Animasahun BA, ltiola AY. Iron deficiency and iron deficiency anaemia in children:
physiology, epidemiology, aetiology, clinical effects, laboratory diagnosis and
treatment: literature review. J Xiangya Med 2021;6:22. https://doi.org/10.21037/jxym-
21-6

Khan KM, Jialal I. Folic Acid Deficiency. [Updated 2023 Jun 26]. In: StatPearls
[Internet]. Treasure Island (FL): StatPearls Publishing; 2024 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK535377/

Hodge C, Taylor C. Vitamin A Deficiency. [Updated 2023 Jan 2]. In: StatPearls
[Internet]. Treasure Island (FL): StatPearls Publishing; 2024 Jan-. Available from:
https://iwww.ncbi.nim.nih.gov/books/NBK567744/

Scott D, Ebeling PR. Vitamin D and Public Health. Int J Environ Res Public Health.
2019 Mar 8;16(5):848. https://doi.org/10.3390/ijerph16050848.

Mohamad NS, Tan LL, Ali NIM, Mazlan NF, Sage EE, Hassan NI, Goh CT. Zinc status
in public health: exploring emerging research trends through bibliometric analysis of
the historical context from 1978 to 2022. Environ Sci Pollut Res Int. 2023
Mar;30(11):28422-28445. https://doi.org/10.1007/s11356-023-25257-5.

Lazarus JH. The importance of iodine in public health. Environ Geochem Health. 2015
Aug;37(4):605-18. https://doi.org/10.1007/s10653-015-9681-4.

Stevens GA, Beal T, Mbuya MNN, Luo H, Neufeld LM; Global Micronutrient
Deficiencies Research Group. Micronutrient deficiencies among preschool-aged
children and women of reproductive age worldwide: a pooled analysis of individual-
level data from population-representative surveys. Lancet Glob Health. 2022
Nov;10(11):21590-e1599. https://doi.org/10.1016/S2214-109X(22)00367-9.

Nainggolan S, Siagian FE. The Prevalence of Anemia in Pregnant Women in the 10
Priority Villages for Stunting Control in Sumedang District, West Java: A Community-
based Survey. International Journal Of Community Medicine And Public Health, 2019;
6 (9): 3760-3767.

Han X, Ding S, Lu J, Li Y. Global, regional, and national burdens of common
micronutrient deficiencies from 1990 to 2019: A secondary trend analysis based on
the Global Burden of Disease 2019 study. EClinicalMedicine. 2022 Feb
12;44:101299. https://doi.org/10.1016/.eclinm.2022.101299.




369
370
371

372
373
374

375
376
377
378
379

380
381
382
383

384
385
386

387
388
389

390
391
392
393

394
395
396
397
398

399
400
401
402

403
404
405
406

407
408
409
410

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Patel MS, Srinivasan M. Metabolic programming due to alterations in nutrition in the
immediate postnatal period. J Nutr. 2010 Mar;140(3):658-61.
https://doi.org/10.3945/jn.109.110155.

De Sanctis V, Soliman A, Alaaraj N, Ahmed S, Alyafei F, Hamed N. Early and Long-
term Consequences of Nutritional Stunting: From Childhood to Adulthood. Acta
Biomed. 2021 Feb 16;92(1):e2021168. https://doi.org/10.23750/abm.v92i1.11346.

Kirolos A, Harawa PP, Chimowa T, Divala O, Freyne B, Jones AG, Lelijveld N,
Lissauer S, Maleta K, Gladstone MJ, Kerac M; CHANGE study collaborators group.
Long-term outcomes after severe childhood malnutrition in adolescents in Malawi
(LOSCM): a prospective observational cohort study. Lancet Child Adolesc Health.
2024 Apr;8(4):280-289. hitps://doi.org/10.1016/S2352-4642(23)00339-5.

Hibberd MC, Wu M, Rodionov DA, Li X, Cheng J, Griffin NW, Barratt MJ, Giannone
RJ, Hettich RL, Osterman AL, Gordon JI. The effects of micronutrient deficiencies on
bacterial species from the human gut microbiota. Sci Transl Med. 2017 May
17;9(390):eaal4069. hitps://doi.org/10.1126/scitransimed.aal4069.

Sunarti LS.Microbial Normal Flora: Its Existence And Their Contribution To
Homeostasis. Journal of Advances in Microbiology, 2022; 22(9): 1-15.
https://doi.org/10.9734/jamb/2022/v22i930483

Siddiqui F, Salam RA, Lassi ZS, Das JK. The Intertwined Relationship Between
Malnutriton and Poverty. Front Public Health. 2020 Aug 28;8:453.
https://doi.org/10.3389/fpubh.2020.00453.

Durao S, Visser ME, Ramokolo V, Oliveira JM, Schmidt BM, Balakrishna Y, et al.
Community-level interventions for improving access to food in low- and middle-income
countries. Cochrane Database Syst Rev. 2020 Aug 5;8(8):CD011504.
https://doi.org/10.1002/14651858.CD011504.pub3.

Ghosh S, Ruhul Kabir Md, Islam M, Bin Shadat Z, Ishat FS, Hasan R, et al.
Association between water, sanitation, and hygiene practices (WASH) and
anthropometric nutritional status among selected under-five children in rural Noakhali,
Bangladesh: a cross-sectional analysis. Journal of Water, Sanitation and Hygiene for
Development. 2021; 11 (1): 141-151. https://doi.org/10.2166/washdev.2020.133

Elhady GW, Ibrahim SK, Abbas ES, Tawfik AM, Hussein SE, Salem MR. Barriers to
adequate nutrition care for child malnutrition in a low-resource setting: Perspectives
of health care providers. Front Public Health. 2023 Mar 9;11:1064837.
https://doi.org/10.3389/fpubh.2023.1064837.

Espinosa-Salas S, Gonzalez-Arias M. Nutrition: Micronutrient Intake, Imbalances, and
Interventions. [Updated 2023 Sep 21]. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2024 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK597352/

Caulfield LE, Richard SA, Rivera JA. Stunting, Wasting, and Micronutrient Deficiency
Disorders. In: Jamison DT, Breman JG, Measham AR, et al., editors. Disease Control
Priorities in Developing Countries. 2nd edition. Washington (DC): The International
Bank for Reconstruction and Development / The World Bank; 2006. Chapter 28.




441

411
42

413
44
415

416
47
418

419
420
421

422
423
424

425
426
427

428
429
430
431

432
433
434

435
436
437
438

440

70.

71.

72.

73.

74.

75.

76.

Available from: https://www.ncbi.nim.nih.gov/books/NBK11761/ Co-published by
Oxford University Press, New York.

Murkey SP, Agarwal A, Pandit P, Kumar S, Jaiswal A. Unveiling the Spectrum of
Ophthalmic Manifestations in Nutritional Deficiencies: A Comprehensive Review.
Cureus. 2023 Dec 11;15(12):e50311. https://doi.org/10.7759/cureus.50311.

Can AS, Rehman A. Goiter. [Updated 2023 Aug 14]. In: StatPearls [Internet]. Treasure
Island  (FL): StatPearls Publishing; 2024 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK562161/

DiBaise M, Tarleton SM. Hair, Nails, and Skin: Differentiating Cutaneous
Manifestations of Micronutrient Deficiency. Nutr Clin Pract. 2019 Aug;34(4):490-503.
https://doi.org/10.1002/ncp.10321.

Zielinska M, tuszczki E, Deren K. Dietary Nutrient Deficiencies and Risk of
Depression (Review Article 2018-2023). Nutrients. 2023 May 23;15(11):2433.
https://doi.org/10.3390/nu15112433.

Ntambara J, Zhang W, Qiu A, Cheng Z, Chu M. Optimum birth interval (36-48 months)
may reduce the risk of undernutrition in children: A meta-analysis. Front Nutr. 2023
Jan 13;9:939747. https://doi.org/10.3389/fnut.2022.939747.

Ajijola L, Igharo V, Anieto N, Mwaikambo L. Improving State Government's
Responsiveness to Family Planning Interventions in Nigeria Using an Innovative
Reflection and Action Tool Global Health: Science and Practice Dec 2023, 11
(Supplement 2) e2200189; https://doi.org/10.9745/GHSP-D-22-00189

Johnson SA, Kaggwa MN, Lathrop E. How It Started, and How It's Going: Global
Family Planning Programs. Clinical Obstetrics and Gynecology 64(3):p 422-434,
September 2021. https://doi.org/10.1097/GRF.0000000000000625

DEFINITIONS, ACRONYMS, ABBREVIATIONS

APPENDIX




Yusias H Diani_Diet and nutrition based non-communicable
diseases

ORIGINALITY REPORT

11. 8. 126 O«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS
PRIMARY SOURCES
www.ncbi.nlm.nih.gov
| %
Internet Source 0

Jolanta Burke, Padraic J. Dunne, Elaine Byrne, 30/
Ciaran A. O'Boyle. "Positive Health - The ’
Basics", Routledge, 2024

Publication

Exclude quotes On Exclude matches <3%

Exclude bibliography On



