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 Malnutrition can be caused by inadequate food, disease or disability. 

Two factors cause malnutrition, namely direct causes and indirect 

causes. The direct causes are the lack of quantity and quality of food 

consumed and the suffering from infectious diseases. Indirect causes are 

household food availability, behaviour, and health services. This 

research is a quasi-experimental research design with a control group 

pretest-posttest. The study was conducted in the Seberang Padang Health 

Center area, Padang City, West Sumatra. This study used a quasi-

experimental approach with a control group before pre-and post-test. 

The sample size of 140 proved sufficient for the study data to be 

collected using a structured questionnaire at pre-test and six months 

post-intervention. Data were analyzed using the chi-square test. The 

prevalence of children with infectious diseases decreased severely at the 

post-test was 37.2% (72.9% to 35.7%) in intervention and increased by 

11.4 % (42.9% to 54.3%) in the control group. There was a statistically 

significant change in the prevalence of infectious diseases between the 

intervention and control groups during the pre-test and post-test 

(p=0.001 and p=0.041). The six-month integrated nutrition health 

intervention model could reduce the incidence of infectious diseases in 

malnourished children. There are several suggestions that the author 

conveys to the Padang City Health Office to conduct regular training for 

health workers on the concept of providing nutritional care to various 

age groups of toddlers and provide an effective and efficient form of 

documentation of nutritional status assessment in controlling the 

outbreak of infectious diseases in toddlers. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Malnutrition is a broad term that encompasses both undernutrition and overnutrition. One of the goals in the 

Sustainable Development Goals (SDGs) related to health, especially public nutrition, is to end all forms of 
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malnutrition. Stunting, wasting, and being underweight are three nutritional issues that the government is 

particularly concerned about, especially in developing countries [1]. 

 

Malnutrition is a significant underlying cause of infant mortality and developmental issues. According to 

the UNICEF report State of the World's Children, malnutrition is the hidden cause of impairment for 

hundreds of millions worldwide. The study describes the problems produced by a poor diet, which can 

expose early children to conditions leading to physical and intellectual deficiencies [2]. 

 

Malnutrition has a broad definition that encompasses two different sorts of issues. The signs of 

undernutrition include stunting (low height for age), wasting (low weight for height), underweight (low 

weight for age), and micronutrient deficiencies or insufficiencies (a lack of essential vitamins and minerals). 

The other two are diet-related noncommunicable diseases and overweight and obesity (such as heart 

disease, stroke, diabetes, and cancer) [3]. 

 

Malnutrition is divided into three categories based on its aetiology: malnutrition due to starvation without 

inflammation, chronic disease-related malnutrition with mild to moderate inflammation, and acute or 

injury-related malnutrition with severe inflammation. Malnutrition can decrease life quality, increase 

morbidity and mortality rates, cause more prolonged hospital admissions, and increase infection rates [4]. 

 

According to the report, worldwide malnutrition (including stunting, wasting, and underweight) is reducing 

at a moderate rate. In 2016, 42 million children were overweight, 50 million were hungry, and 156 million 

children under five were short for their age. Asia and Africa had the greatest rates of stunted and wasted 

children, with Asia accounting for 56% of stunted children and Africa for 37% of stunted and 25% of 

wasted children, according to World Bank statistics [5]. 

 

Malnutrition is quite common in Indonesia, with 19.9% of malnourished people accessing online services. 

Malnourished children under the age of five were more prevalent (17.8%) than malnourished toddlers 

(14.8%). Malnutrition affects 17.5% of the population of West Sumatra, one of Indonesia's provinces. The 

nutritional status of children under the age of five was 14.2 per cent underweight, 3.3% wasting, 0.9% 

obese, and 81.6% normal in West Sumatra [6]. 

 

According to the 2017 Padang City Health Profile, 14.9% of children ages 0-5 were malnourished in 

Padang. The prevalence of malnutrition at the Seberang Padang health centre was investigated in 2019. 

Malnutrition in the city of Padang has been studied at the district level to determine the influence of diet, 

disease, economic, demographic, and health-related factors on the high rates of malnutrition reported in 

children under five. This study should therefore evaluate the factors impacting malnutrition in children 

under five years of age [7]. 

 

Malnutrition affects children under five due to a range of factors, the most common of which are 

insufficient food intake, severe and repeated diseases, or a combination of the two. Low parental education, 

poverty, poor sanitation, diarrhoea and other diseases, inadequate food intake, family size, poor feeding 

practices, short birth spacing, availability of mother's time, child parenting techniques, and seasons are all 

common causes of malnutrition. Other causes of malnutrition are socio-economic and cultural causes, 

which indicate a close relationship with the incidence of malnutrition [8]. The determinant factors were 

significant infectious disease and immunization status on children's malnutrition [8]. 

 

Malnutrition can be caused by inadequate diet, disease, or death [9]. Two variables contribute to 
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malnutrition: direct and indirect causes. The lack of amount and quality of food consumed and sickness are 

the direct causes. The causes are indirect, including household food availability, behaviour, and health 

services [10]. he direct cause of malnutrition is the consumption of food that does not meet the dietary 

requirements for diversified, nutritionally balanced, and safe diets in terms of quantity and composition. 

Insufficient food consumption can contribute to the high incidence of malnutrition among toddlers. 

Individual and family food consumption is influenced by household availability [11]. 

 

The second direct cause of malnutrition is an infectious disease. Malnutrition reduces an individual's 

immune system, whereas infection causes malnutrition through disease aetiology. Malnutrition and 

infectious diseases are also linked at the micro and macro levels. At the micro level, especially at the 

individual level, appropriate intake of macronutrients and micronutrients influences the degree of an 

individual's immunity, so malnutrition decreases the immunological response [11], [12]. 

 

Secondary acute malnutrition is typically the result of abnormal nutrient loss, decreased food intake, or 

increased energy expenditure, frequently in the context of underlying, predominantly chronic diseases such 

as chronic liver diseases, childhood malignancies, chronic renal failure, congenital heart disease, cystic 

fibrosis, and neuromuscular disorders [13]. The management of malnutrition in children under the age of 

five, including acute and chronic malnutrition, is currently more developed at the community level. 

Community-based treatment comprises three approaches: community-based intervention programs, home-

based care for toddlers without issues, and complication stabilization centres [11]. 

 

In Indonesia, several programs have been designed to address malnutrition. However, the integrated health 

nutrition intervention design that has been implemented has not achieved maximum nutrition improvement. 

This is because the causes of nutritional disorders are many and are related to underlying elements such as 

infectious diseases. Therefore, to make the program effective and optimize the results to be achieved, it is 

essential to consider the utilization of local potential and integrate various existing programs. The integrated 

design of health nutrition interventions is categorized as situational health measures. These interventions 

aim to complement and improve nutritional diagnosis by providing advice, education, and provision of 

dietary components of a specific diet. Five distinct and interrelated steps accomplish the integrated design 

of a health nutrition intervention. The five steps are Positive Heart Deviation, Micronutrient 

Supplementation, Supplementary Food, Health Education, and Emo Demo. The objective of this study was 

the effect of an integrated model of nutrition and health treatments on reducing infectious diseases among 

malnourished children under the age of five in Padang City, West Sumatra. 

 

2. Methodology 

A quantitative study employed an experimental design, specifically quasi-experimental, with a pretest-

posttest control group. This design intends to evaluate the intervention by examining the intervention's 

causes and effects on the study's outcome. The research was conducted at the Seberang Padang Public 

Health Center (PHC) in Padang City, West Sumatra. The villages of Ranah Parak Rumbio, Alang Lawas, 

Seberang Padang, and Belakang Pondok are all included in the Seberang Padang Health Center's service 

area. This study was carried out between August 2020 and February 2021. 

 

The target group for the study consisted of children aged 6 to 59 months who resided in the Seberang 

Padang Health Center area. The researcher utilized a strategy of purposive sampling for this study. A power 

analysis was performed using G. Power Version 3.1.9.7 analytical software to determine the sample size 

required to answer the research objectives. Following the power analysis, the sample sizes were 64 for the 

cases group and 64 for the control group, with a power of (1-error probability) 0.80, a significance value of 
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0.05, and an effect size (Cohen d) of 0.5. This study used a sample size of 70 for the cases group and 70 for 

the control group to estimate a 10% (10-participant) dropout rate for the entire sample. Consequently, the 

overall sample size is 140 individuals. Consequently, the researcher used a non-probability sampling 

technique to select the sample for this study. 

 

The Integrated nutrition health interventions model is an action conducted for, with, or on behalf of an 

individual or population to assess, enhance, maintain, promote, or modify health, function, or health 

problems. Various approaches are used to collect data, including observation, surveys, interviews, physical 

experiments, and multiple procedures. Surveys are commonly the most appropriate approach for collecting 

primary data. The integrated design of health nutrition treatments includes the model for growth monitoring 

and health education, supplementary feeding, nutrition education or behaviour change messages, and 

micronutrient supplementation. The following actions are included in Save the Children's standard package 

of nutrition interventions [7]. The integrated nutrition health interventions model consists of Positive 

deviance (PD)/ Hearth, Micronutrion Supplementation, Supplementary Food, Nutrition Education, and 

Emotional Demontration (Emo Demo). 

 

This work utilized version 22 of the Statistical Package for the Social Sciences (SPSS) for statistical 

analysis. The intervention and control groups' pre-test characteristics were compared using chi-square for 

continuous variables. The tendency of the control group was identical to that of the intervention group, but 

the control group was not exposed to the intervention. Approval for ethics was obtained from Komite Etik 

Penelitian Kesehatan (KEPK) Universitas Perintis Padang (180/KEPK.F1/ETIK/2020). A letter from the 

Health Science Faculty of Lincoln University was submitted to Padang's selected public health office 

(LUC/MKT/IND/PDG/20190901/001. Permission was obtained from the Padang City Health Office 

5/57/SDMK&Jamkes/2019 and the Seberang Padang District 200.13/CPS-Kessos/2019. This research was 

also registered with the Padang City Government at the National and Political Unity Office 

(200.09.1916/Kesbangpol/2019). 

 

3. FINDINGS 

 

3.1 Socio Demografic Socio-demographic characteristics ofmother and children  

The intervention group for mothers with children under five at mean±SD the age was 27.94 ± 6.304, and the 

mean±SD in the control group was 26.83 ± 5.335. The findings are congruent with those of Tette et al. 

(2006), who claimed that most mothers were between the ages of 20 and 34. The current age of the mother 

was linked to child malnutrition [14]. 

 

Most intervention participants were lower educated 62,9 %, middle educated at 24.3% and highest educated 

at 12,9%. The control group had lower education 34.3%, middle education 24.43% and highest education 

41.4%. Education creates information and a suitable atmosphere for children's health. This study detected a 

decreasing tendency in child malnutrition as mothers' education levels grew. Numerous studies found that 

children with poorly educated mothers had a higher rate of undernutrition than children with highly 

educated mothers [15]. 

 

Children aged in the intervention group had was mean±SD are 30,67 ± 11.327month, and the mean±SD in 

the control group was 35,39 ± 10.710 months. Moreover, half of the malnourished children in this study 

were between the ages of 12 and 23 months. Malnutrition was shown to be significantly associated with 

age. Like De and Chattopadhyay, the most incidence of developmental delay was seen in the age group of 

12–23 months [2]. 
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More than half, 60%, were male and 40% female in the intervention group. However, the control group 

have 41.4% male and 58,6% female. According to Khan et al., male children are more prone to malnutrition 

than female children since they require relatively more calories for growth and development. One cause of 

children's poor calorie intake is their low socioeconomic position [16]. 

 

Table 1. Socio-demographic characteristics of mother and children under five years ago The Intervention 

And Control Group 

Socio-Demographic 

Characteristic of Children 

Intervention Control 

(n = 70) (n = 70) 

   

Age Mother (years) 27.94 ± 6.304 26.83 ± 5.335 
   

Education of Mother   

Lower-level education 44 (62.9%) 24 (34.3%) 

Middle-level education 17 (24.3%) 17 (24,43%) 
High-level education 9 (12.9%) 29 (41.4%) 

   

Age Children (month) 30,67 ± 11.327 35,39 ± 10.710 
   

Sex   

Male 42 (60%) 29 (41.4%) 
Female 28(40%) 41 (58.6) 

   

 

3.2 Infectious disease of malnutrition children at Pre Test and Post Test 

In the intervention group, 72.9% of malnourished children under five had infectious diseases before the 

Integrated Nutrition Health Intervention Model program. In the control group, 42.9% of children under five 

had infectious diseases (Figure 1). 

 

 
Figure 1. Infectious disease of malnutrition children at Pre Test 

 

After implementing the Integrated Nutrition Health Intervention Model program for six months, the number 

of malnourished toddlers suffering from a disease in the control group showed a decrease in disease 

(38.2%). On the other hand, there was an increase in the percentage of malnourished toddlers who were not 

sick to (68.1%) six months after mentoring. (Figure 2) 

 

42.9

72.9

57.1

27.1

0

10

20

30

40

50

60

70

80

Control Intervention

Have Infectious
diseases

Not have infectious
disease



Y. Maidelwita, T. B. Sansuwito and F. M. Said, 2022                                           Azerbaijan Medical Journal 

 

3528 
 

 
Figure 2. Infectious disease of malnutrition children at Post Test 

 

3.3 Impact of the Integrated Nutrition Health Intervention Model on Reducing Infectious Diseases 

The researchers focused on the impact of the Integrated nutrition health interventions model in reducing 

infectious diseases on childhood malnutrition. The results reveal a statistically significant reduction in 

infectious diseases six months after program implementation in both intervention and control sites. Table 1 

shows The proportion of infectious diseases six months after program implementation in the children at pre-

test and post-test in the intervention and control groups. 

 

Table 2. The proportion of Infectious disease in the children at pre-test and Post-test in the intervention and 

control group 

Infectious diseases 

Pre Test Post Test 

Intervention Control 
p-value 

Intervention Control 
p-value 

N (%) N (%) N (%) N (%) 

     
Have Infectious 

diseases 

51 (72.9) 30 (42.9) 0.001 25 (35.7) 38 (54.3) 0.041 

Not having Infectious 
diseases 

19 (27.1) 40 (57.1) 45 (64.3) 32 (45.7) 

       

*    Chi-square T-test 

Significant= P<0,05* (therefore, if significant indicate with*) 

 

One hundred forty children under five years were recruited at pre-test and post-test, respectively. The 

prevalence of children with infectious diseases decreased severely at the post-test was 37.2% (72.9% to 

35.7%) in intervention areas, and children who had infectious diseases increased by 11.4 % (42.9% to 

54.3%) in the control group. There was a statistically significant change in the prevalence of infectious 

diseases between the intervention and control groups at the pre-test (p=0.001). However, there was a 

statistically significant difference in the majority of infectious diseases between the intervention and control 

groups at the post-test (p=0.041). 

 

4. Discussion 

Infectious diseases are transmissible or communicable diseases that include clinically manifest diseases 

(i.e., typical medical signs or symptoms of disease) caused by the infection, presence, and proliferation of 

harmful biological agents in a single host organism. In some instances, infectious diseases may be 

asymptomatic for the majority or even the entirety of their course in a host [17]. 
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The number of children under five who had infectious diseases before the intervention in the intervention 

group was 72.9% and at the end of the intervention decreased to 35.7%. On the other hand, the control 

group of children under five who had infectious diseases increased from before the intervention. The 

number of children under five who experienced illness was 42.9%, and after the intervention became 

54.3%. 

 

The incidence of infectious diseases that often suffer from malnourished toddlers are diarrhoea, acute 

respiratory infections, malaria, and urinary tract infections. This is to previous research statements that the 

incidence of infections that often occur in malnourished toddlers is respiratory tract infections and 

infectious diseases of the gastrointestinal system. Respiratory tract infections and diarrhoea are the two 

leading causes of morbidity and mortality in malnourished children under five in developing countries. 

Infectious diseases are related to the high incidence of infectious diseases and poor environmental health 

[11]. 

 

Infectious diseases and the incidence of malnutrition are related and exacerbate each condition. Infectious 

disease is a direct cause of malnutrition, and conversely, the incidence of malnutrition has a destructive 

impact on toddlers' immune systems so susceptible to infection. The research is several similar studies have 

found a relationship between malnutrition, and low cellular immunity, with the incidence of gastrointestinal 

infections or respiratory system infections in infancy [18]. In similar cases, malnutrition was attacked by 

infectious diseases such as malaria and diarrhoea [8]. 

 

There was a statistically significant change in the prevalence of infectious diseases between the intervention 

and control groups during the pre-test and the post-test (p=0.0000 and p=0.041). The analysis results show 

that the integrated nutrition health intervention model for malnourished toddlers for six months can reduce 

the incidence of infection in malnourished toddlers. 

 

Infectious diseases and the incidence of malnutrition are related and exacerbate each condition. Infectious 

disease is a direct cause of malnutrition, and conversely, the incidence of malnutrition has a destructive 

impact on toddlers' immune systems so susceptible to infection. The research is several similar studies have 

found a relationship between malnutrition, and low cellular immunity, with the incidence of gastrointestinal 

infections or respiratory system infections in infancy [19]. 

 

The association between malnutrition and infectious disorders is investigated, as well as the relationship 

between overeating and infection and nutrition in individuals with severe combined immunodeficiency. 

Certain circumstances might reduce the body's resistance to disease and lead to malnutrition [20]. Anorexia, 

traditional behaviours, reduced intestinal absorption, metabolic damage, problems with lipid and 

carbohydrate metabolism, and a deficiency of vitamins, iron, zinc, and copper. Several research studies 

have demonstrated a two-way interaction between hunger and infection in the context of the relationship 

between starvation and illness. Some preventative trials in this area utilized antibiotics, probiotic 

microorganisms, and prebiotic diets to treat severe acute malnutrition and reduce mortality rates. Future 

studies may be conducted on intestinal or systemic immunomodulation [18]. 

 

There are multiple connections between mechanisms and frequency of malnutrition with infectious 

illnesses. Malnutrition hinders normal immune system development. The illness itself can lead to loss of 

storage of critical components in the body such as protein, energy, minerals, and vitamin. Stimulating the 

immunological response to infection raises the body's metabolic needs [21]. During the immune response, 

energy requirements increase, and at the same time, persons who suffer from infectious disorders decreased 
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nutritional intake. Metabolic response to infection includes hypermetabolism, balancing toxic nitrogen, 

increased gluconeogenesis and enhanced fat oxidation [22]. 

 

The metabolism of malnourished children is similar to that of fasting metabolism. The early metabolic 

reaction to fasting is a drop in metabolic rate. The breakdown of fatty tissue provides the body with energy. 

When these tissues are depleted, the body may convert protein into energy, resulting in a nitrogen 

deficiency—the destruction of visceral organs and muscle results in weight loss. The liver and intestines are 

the organs that shed the greatest weight, followed by the heart and kidneys, and finally, the nervous system. 

[23]. Malnourished children are far more likely to get pneumonia, measles, diarrhoea, and malaria, which 

can all be deadly. The effects of malnutrition on a child's growth, illness, mortality, cognitive development, 

and physical labour ability are unfavourable. In addition, it influences human performance, health, and 

survival [24]. 

 

Undernourished children are more likely to get more serious infections and an increased incidence of 

infectious diseases. When infected, they experience much greater acute and long-term morbidity and 

mortality. Recently, a more precise distinction has been developed between critical conditions and 

background hazards [21]. Malnutrition decreases the body's resistance to infection by impairing the primary 

immune response mechanisms. This results in more prolonged, severe, and frequent sickness episodes. 

Conditions result in appetite loss, malabsorption, and metabolic and behavioural alterations. Consequently, 

this increases the body's nutrient requirements, influencing young children's feeding habits and care [25]. 

 

Malnutrition and infectious diseases are a direct (bidirectional) relationship, where malnutrition can cause 

infectious diseases, and infections can interfere with the metabolism of nutrients, causing malnutrition. 

Malnutrition and infection can be seen from two aspects: malnutrition causes a decrease in a person's 

immune system, and infection causes malnutrition through disease pathogenesis. The relationship between 

malnutrition and infectious diseases can also be seen at the micro and macro levels. The correct intake of 

macronutrients and micronutrients affects a person's immunity level at the micro level or from the 

individual side, so malnutrition occurs and weakens the immune response [21]. 

 

5. Conclusion 

That the integrated nutrition health intervention model that was carried out for six months using the Positive 

Deviance (PD)/Hearth approach, Micronutrion Supplementation, Supplementary Food, Nutrition Education, 

and Emo Demo could reduce the incidence of infectious diseases in malnourished toddlers in the city of 

Padang, West Sumatra. The results above show that the integrated nutrition health intervention model with 

an integrated approach can be one of the policies that can be considered, especially by the Padang City 

Government, as an approach to dealing with problems related to malnutrition in children under five. 

 

There are several suggestions that the authors address to the Padang City Health Office, namely conducting 

regular training to puskesmas health workers regarding the concept of providing nutritional care to various 

age groups of toddlers and their problems, providing an effective and efficient dietary assessment 

documentation form so that puskesmas officers when carrying out their duties efficiently. The need for 

cooperation in implementing the integrated nutrition health intervention model program because this 

program is interdisciplinary, not only carried out by health workers, cadres, and community leaders. 
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