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Background: Older people require extra attention due to their reduced ability to prepare for disasters, as they adequately possess distinct needs. These groups necessitate uncomplicated, readily consumable, and palatable food options that fulfill their micronutrient needs. The objective of this research was to assess the effects of a snack bar enriched with api-api mangrove (Avicennia marina) and sword bean (Canavalia ensiformis) on the body weight and Body Mass Index (BMI) of older people individuals afflicted by a landslide event.

Methods: A non-randomized pre-post-intervention study was undertaken, involving 31 senior participants. The intervention group consisted of 15 seniors who were provided with a mangrove sword bean snack bar, while the control group comprised 16 seniors who received a sword bean food bar during 15 days. All study participants received education on maintaining a balanced diet for older people individuals. The data analysis involved using univariate and bivariate analyses, explicitly applying the independent t-test and dependent t-test.

Results: In the hedonic evaluation, the mangrove sword bean food bar had superior average attributes in terms of scent, flavor, texture, and color compared to the sword bean food bar. The consumption of snack bars made from mangrove sword beans resulted in a significant rise in weight (0.2 kg), energy intake (240.8 kcal), protein content (5.8 g), carbohydrate content (40.06 g), and fat content (4.4 g). Carbohydrate can significantly increase weight in the treatment subjects. Furthermore, the provision of comprehensive nutrition education has the potential to enhance the post-study knowledge score, as seen by the observed increase of 40.6. A significant disparity was observed between the mean carbohydrate consumption and understanding of balanced nutrition among the intervention and control groups.

Conclusion: Api-api mangrove sword bean snack bars have been identified as a viable and efficient substitute for emergency food provisions, particularly in disaster-stricken communities. These food bars have demonstrated a significant capacity to contribute to the weight gain of individuals within such groups, thus addressing the nutritional needs of impacted populations in the aftermath of natural calamities. Subsequent investigations may include employing pregnant women as participants to explore the issue above.

Clinical Trial Registration: Clinicaltrials.gov, identifier: NCT05897892.
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Introduction

Post-hydrometeorological disasters present a substantial problem in meeting the dietary requirements of vulnerable groups, particularly older people. To solve this matter, it is recommended that Complete Emergency Food Products (EFP) be made readily accessible for immediate consumption as the principal means of sustenance for 15 days, starting from the moment of evacuation (1, 2). In Indonesia, emergency food formulations include food bars created from a combination of brand and maize flours (3), cookies prepared with Moringa leaf flour (4), cookies made from sweet potato flour, banana flour, and mung bean flour (5), as well as a snack bar consisting of soybean, broccoli, and mangrove fruit (6).

The exploration of utilizing api-api mangrove (Avicennia marina) in producing food bars has yet to be previously investigated, despite its potential as a suitable alternative to rice and wheat flour. Based on a study conducted by researchers (7), it has been shown that the api-api mangrove demonstrates a greater energy density in comparison to rice and corn. The api-api mangrove is more energy-dense (371 kcal) than wheat flour (365 kcal) (7), rice (360 kcal), and corn (307 kcal) (8, 9). Api-api mangrove is commonly found in coastal tropical countries, including Indonesia. It is a plant species that is widely distributed throughout Indonesia and is abundant from Sabang to Merauke. Avicennia marina is a type of mangrove that can thrive in environments with minimal light and temperature, in brackish areas with high salinity levels, and is commonly found in coastal and mangrove habitats. They can also be found in freshwater swamps and muddy coastal areas with high salt content (10, 11).

Food bars produced from this specific wheat variety require additional lipids, carbohydrates, proteins, zinc, and vitamin C. Canavalia ensiformis (sword bean) flour has been selected to enhance geriatric nutrition. The snack bar has characteristics that render it a viable choice for dissemination among individuals affected by calamities. The compact and sturdy design facilitates convenient portability and manipulation. Furthermore, the creation of this product can be customized to include a wide variety of locally sourced food items, hence increasing its versatility and accessibility in various geographical areas. Furthermore, this substance can be ingested orally without needing any pre-treatment, and it exhibits a significant quantity of carbs and proteins. Similarly, when comparing food bars to cookies or pastries, it is essential to note that they can withstand higher amounts of pressure due to their partially dry composition (8). A comparative analysis was conducted in 2020 to assess the suitability of lindur fruit (Bruguiera gymnorrhiza) flour, broccoli flour, and soy flour as potential ingredients in a bar snack. During 15 days, a total of 33 older people who were relocated due to flooding in Depok City ingested the snack bars provided to them. During this particular time frame, it was noted that the average weight of the aforementioned retired individuals rose by 0.2% (6).

The primary objective of this study was to analyze a specific type of edible film-forming product (EFP) in the form of snack bars. The EFP was composed of api-api mangrove flour and sword bean. The api-api mangrove was chosen for examination due to its few studies compared to the lindur mangrove. Carbohydrates are present in this specific type of mangroves, albeit at a lower concentration (9). The nutritional makeup of 100 g of api-api mangrove is as follows: the liquid sample is composed of 21.43 g of carbohydrates, 10.4 g of protein, 0.043 g of fat, and 22.24 mg of vitamin C per milliliter (12). The study conducted by mangrove sword bean food bars reveals that their product has 55 g of carbohydrates, 24 g of protein, and 3 g of fat per 100 g (13). Food bars that utilize api-api mangrove flour have the potential to be a feasible and nourishing alternative to wheat flour (7). However, incorporating api-api mangrove flour in producing baked goods such as cookies and biscuits is not commonly practiced. The daily caloric needs of older women and men, total 1,900 kcal, were met by consuming four snack bars of a specific type, each weighing 100 g resulting in a total caloric intake of 2,000 kcal.

This research aimed to examine the possible impact of a snack bar made from api-api mangrove (A. marina) and sword bean (C. ensiformis) on the weight and Body Mass Index (BMI) of older people afflicted by landslides. The snack bars can also be used as emergency food in case of various other types of natural disasters such as floods, earthquakes, volcanic eruptions, etc. Several research have been conducted to investigate emergency food formulations in Indonesia. Numerous research investigations have been conducted in Indonesia to investigate emergency food compositions. These investigations had examined the feasibility of utilizing various ingredients, such as white millet and red bean flour, in producing food bars (8). Researchers have also explored the potential of incorporating moringa flour into cookies (14) and investigated the viability of combining sweet potato flour, banana flour, and mung bean flour in emergency food formulations (5). Nevertheless, the combination of api-api mangrove flour and koro pedang bean flour has yet to be utilized thus far in developing food bars. However, the api-api mangrove flour has been recognized as a prospective alternative to rice and wheat flour in manufacturing biscuits. This is attributed to its elevated energy content surpassing rice and maize. The inclusion of koro sword nut flour results in an elevation in the levels of lipid content, carbs, protein, zinc, and vitamin C. The inclusion of koro sword nut flour results in an elevation of lipid content, carbs, protein, zinc, and vitamin C levels. The potential impact of snack bars comprising a combination of api-api mangrove flour and koro pedang bean flour on the nutritional wellbeing of young children and older people affected by landslides remains unexplored in existing research. The potential effectiveness of snack bars is composed of a combination of api-api.



Materials and methods


Research design

A non-randomized pre-post intervention study was conducted, involving a sample of 31 older individuals who were divided into treatment and control groups. These participants were affected by the landslide catastrophe (15). Ethical approval (No. 089/KEPPKSTIKSC/VII/2022) was obtained by the Health Research and Development Ethics Committee (KEPPK) of Sint Carolus, College of Health Sciences, Jakarta. Before commencing the 2-week study period from August 10 to August 25, 2022. The intervention lasted only 2 weeks because emergency food is provided for refugees or victims of natural disasters for 15 days from the time a disaster is experienced (16). All eligible participants provided their informed consent by signing a formal document at the onset of August 2022. The signing event occurred as part of the introductory activities of the study, and the posbindu cadres and the research team witnessed it.



Subject and population

The study sample comprised older people impacted by the landslide calamity in Cihanjuang Village, Cimanggung Subdistrict, Sumedang District, West Java Province, Indonesia. The geographical location of this village falls within the administrative boundaries of the West Java Province in Indonesia. The present study utilized the following criteria to determine the eligibility of older persons for inclusion: the study's inclusion criteria encompassed individuals aged 60 years or older, of both genders, who lived in Cihanjuang Village, who were directly affected by the landslide incident, and who exhibited normal, under, or over-nutrition statuses. To be eligible for the study, individuals were required to have no pre-existing chronic or degenerative disorders and demonstrate a desire to abstain from snacks other than snack bars and plain water.

The researchers employed the formula for the hypothesis test of paired mean difference (17) to determine the minimum required sample size. The above conclusion was deduced based on an observed augmentation in body weight of 0.2 kg within the older demographic, accompanied by a standard deviation of 0.1 (6). A significance level of 0.05 was selected for conducting bilateral hypothesis testing during this inquiry. Therefore, to attain a statistical power of 90%, it was essential to possess a sample size (n) of 15. The nutritional status of all eligible participants, who were older persons, was evaluated based on the established inclusion criteria. An anthropometric assessment was conducted from August 2 to August 6, 2022. These assessments encompassed the measurement of weight and height, as well as the application of the Mini Nutritional Assessment (MNA) tool. Food bars were supplied to all participants for 2 weeks (18), specifically from August 10 to August 25, 2022. The assignment of individuals to treatment and control groups was chosen based on the residential neighborhoods they inhabit.



Instrument

At the initiation of the inquiry, the investigators assessed the participants' weight, height, and Mid-Upper Arm Circumference (MUAC). A digital scale with a precision of 0.1 kg was utilized for the three weigh-ins at the beginning, week 1, and week 2 of the study. At the onset of the investigation, a solitary height measurement was acquired utilizing a microtoise device possessing a precision level of 0.1 cm. Mid-upper arm circumference (MUAC) was measured at the baseline using a midline tape, with a single measurement being acquired. The researchers assessed the subjects' malnutrition likelihood using the Mini Nutritional Assessment (MNA) (19). The evaluation of an individual's degree of autonomy can be enhanced by employing various instruments, such as the Basic Activity Daily Living (BADL) and Instrument Activity Daily Living (IADL) scales (20). A Mini-Mental State Examination (MMSE) was employed as a standardized screening technique to determine the existence of dementia or possible cognitive decline (21). During the preliminary stage of the research project, data was gathered on the participants' levels of autonomy, vulnerability to malnourishment, and degree of cognitive decline. The research team created instructional resources, including a brochure and flipchart, to disseminate information regarding a well-balanced diet.



Subject selection

During the study, a cohort of 31 older people actively participated. The study included 31 senior participants who completed the study, with 16 persons assigned to the control group and 15 individuals assigned to the intervention group with a non-random method. The intervention group comprised of older people from three neighborhoods: 1, 2, and 3. The control group consisted of older people from the neighborhoods 4, 5, and 6. At the initiation of the research endeavor, there existed a total of 34 individuals classified as seniors in each of the two groups who satisfied the stipulated criteria for inclusion in the study. However, three participants of advanced age withdrew from the study due to sore throat disease, a modification in the coloration of their feces to a dark shade, and experiencing nausea after consuming the snack bars (Figure 1)—the aforementioned adverse effects manifested after the ingestion of the snack bars by the individuals. The list of older people who perished in the landslides was obtained from the leader of the integrated health program for older people, posbindu. Anthropometric measurements were conducted at various posbindu sites to obtain preliminary data regarding the nutritional status of the subjects. The prospective participant was also invited to attend the study's inaugural event 15 days before their intended involvement.
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FIGURE 1
 Research scheme of older people.




Nutritional intervention and monitoring

For the 15-day study period, individuals assigned to the intervention group consumed mangrove sword bean food bars, whereas those in the control group consumed sword bean food bars (Figure 2). Due to the provision of emergency food assistance to victims of natural disasters and refugees for 15 days following the occurrence (18), the intervention time was limited to 2 weeks. As a component of this experimental study, it is anticipated that each participant within every group will be required to regularly ingest a snack bar with a weight of 50 g. Based on the data presented in Table 1, it can be observed that a 50-g mangrove sword bean snack bar contains a total of 234.2 calories, 24.7 g of carbohydrates, 5.8 g of protein, and 12.5 g of fat. The enumerators used the baseline questionnaire to interview all older people individuals to understand their sociodemographic characteristics comprehensively. These characteristics encompassed age, marital status, educational attainment, occupation, and cohabitation arrangements within their households.


[image: Figure 2]
FIGURE 2
 Mangrove sword bean food bar (A) and sword bean food bar (B).



TABLE 1 Nutrient content per 50 g of food bar.
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Furthermore, the survey assessed the participant's understanding of balanced nutrition, encompassing topics such as a selection of nutritious foods, the advantages of carbohydrates, proteins, vitamins, and minerals, the definition of healthy food, the concept of balanced nutrition, the importance of weight measurement, the purpose of stable or reduced weight, including its underlying causes and consequences, and strategies aimed at weight gain. The participants in a group received balanced nutrition education twice for 30 min in the first and second weeks of the study. Because practically all of the participants did not understand the Indonesian language, the nutrition education materials that were presented to the Sundanese population by the local enumerators, except the questionnaire, MNA, and MMSE tools.

The data collected at the endpoint of the study were acquired after the administration of instructional interventions to assess the extent to which modifications in balanced nutrition and macronutrient intake had occurred before selecting the mangrove-sword bean-food bar as the Emergency-Friendly Product (EFP) for older people, a hedonic assessment was conducted. The objective of the experiment was to ascertain the relative popularity of different combinations of api-api mangrove and sword bean in food bars. To complete the organoleptic test, a cohort of 20 individuals of advanced age, lacking any specialized expertise, was selected from diverse geographical locations and assigned to designated study sites. Ten to 20 people is the ideal number of panelists for a panel that is not informed (21). Due to the inherent possibility of bias, specific panelists with less training declined to participate in the study. The many attributes of the snack bar, such as its color, aroma, flavor, and texture, might impact individuals' compliance with and adoption of the food. The smell, texture, color, and taste of a snack bar were assessed using a four-point hedonic scale, with ratings ranging from 1 (indicating great hate) to 4 (displaying strong liking) (21, 22).



Monitoring for adherence to consumption regulations in food bars

During the duration of the research, the dietary habits of older people were monitored through regular home visits and anthropometric measures (weight) taken at posbindu every week during the study. Weight gain over 2 weeks was used as an indicator of adherence to consuming snack bars. During each household visit, detailed records were documented about the consumption of food items, the allocation of cookies, the remaining quantity of cookies, and the consequences following the consumption of cookies. At the onset, one older people individual expressed experiencing a headache due to consuming cookies, while another older people individual reported experiencing difficulties in bowel movements after consuming cookies. These remarks were made regarding the adverse effects associated with the consumption of cookies. Subsequently, the enumerators proceeded to elucidate to the participants that the detrimental repercussions observed in the initial stages were indicative of an early adaptation.

Furthermore, the adverse effects will diminish after the body has acclimated to the medicine. During food bar distribution, proficient enumerators conducted household visits to collect data on individuals' food intake records. The frequency of these visits was scheduled at a rate of three times each week. Anthropometric data was collected during the initial and subsequent weeks of the study to check compliance with food bar intake among the older people participants. Furthermore, food recalls were documented weekly, namely at intervals of 24 h, 3 days, and 7 days.



Food bar preparation technique

The food bar known as the api-api mangrove sword bean bar is composed of api-api mangrove flour and sword bean flour, melted butter, poultry eggs, refined white sugar, a modest quantity of wheat, and chocolate, strawberry or orange paste. The food bar was fabricated employing a digital oven, a mixer, a 20 cm × 15 cm alumunium brownie mold, a digital scale, a food bar dough-cutting equipment, and a dough mill. The following are the prescribed protocols for preparing food bars: the process involves the combination of melted butter and white refined sugar. The dough underwent mixing using a mechanical device for 5 min, resulting in a state of uniformity. Incorporate the api-api mangrove flour into the mixture, and afterward, add the sword bean flour, egg yolks, and pasta. Combine the dough with a sizable wooden spatula until it achieves a consistent and homogeneous texture. Transfer the batter onto a rectangular baking dish designed for brownies and cook it in a digitally controlled oven for 30 min, maintaining a temperature of 180°C.



Data analysis

To analyze the frequency distribution of the food bar organoleptic test, a univariate analysis was conducted using SPSS Version 22. The socio-demographic attributes considered in this analysis included age, gender, marital status, most recent education level, most recent position, living arrangement of family status, nutritional status, and knowledge of balanced nutrition among older people. The MNA, BADL, IADL, MMSE, and MUAC are all administered in a manner that is similar to the previously stated method. The Nutri Survey Program was employed to analyze the data acquired on food consumption for 2 weeks. The data analysis aimed to compare the consumption amounts for the four macronutrients (energy, carbohydrate, fat, and protein) before and after the study using 3 days of 24 food recall (at the first, middle, and end of weeks). Bivariate analysis, and paired t-tests were employed to assess the alterations in mean weight, BMI, macronutrient consumption (specifically energy, carbohydrate, protein, and fat), and comprehension of balanced nutrition throughout the study. In all investigations involving two opposing perspectives, a p-value of 0.01 was deemed statistically significant.




Results

The color, aroma, taste, and texture were the four factors that were considered in the study to determine whether the mangrove-sword bean food bar was preferred. In comparison to the sword bean food bar, the mangrove-sword bean food bar produced a significantly higher mean score for color, scent, taste, and texture when evaluated by older individuals (Table 2). Table 3 shows the socio-demographic parameters, nutritional status, level of independence, and cognitive function of older people. The study participants in the intervention group were mostly men, while the women in the control group were mostly married. The intervention group's mean age was slightly older than the control group. Almost all participants in the two groups had a low level of formal education, lived with their children and grandkids, and had retired. The majority of people in both groups had normal nutrition status (62.4% in the control group and 66.7% in the intervention group), normal MUAC (more than 23.0 cm), independence level for basic daily and instrumental activities, and normal cognitive performance. However, there were members in both groups who had cognitive impairment and, most likely, cognitive decline (Table 3).


TABLE 2 Organoleptic test of mangrove-sword bean and sword-bean food bars by older people.
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TABLE 3 Socio-demographic characteristics, nutritional status, independence level, and cognitive performance of older people subjects.

[image: Table 3]

Body Mass Index (BMI) was used to determine the nutritional status of older people. The intervention group's older participants experienced a slightly larger average weight gain than the control group. During the 15-day intervention, the BMI indicator revealed identical results. Positive significant differences in post-study weight and BMI were identified within the intervention group, but not between groups (Table 4). Table 5 displays the variations in energy, carbohydrate, protein, and fat consumed by older people before and after the study. The mangrove-sword bean food bar consumption was associated with increased macronutrient consumption, specifically carbohydrates, in the intervention group (p 0.02). In contrast, the groups had no significant difference regarding the average amounts of energy, protein, and fat. Balanced nutrition knowledge rose after the study (p = 0.001), and there were variations between pre-and post-test scores among the older people.


TABLE 4 The mean difference of weight and BMI of older people at pre-post study.
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TABLE 5 Comparison of mean macronutrient intake and nutrition knowledge of older people.
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Discussion

The objective of research was to investigate the potential effects of a snack bar composed of api-api mangrove (A. marina) and sword bean (C. ensiformis) on the weight and BMI of older people affected by landslides. Despite its potential as a suitable alternative to rice and wheat flour, the possibility of utilizing api-api mangrove (A. marina) to produce food bars has yet to be previously investigated. According to a study by researchers (7), api-api mangrove has a greater energy density than rice and corn. Older people are prone to moderate to high risk during a crisis due to sensory abnormalities, physical restrictions, and degenerative disorders (23). The likelihood of surviving a natural disaster is influenced by various factors, including physical mobility, hearing impairment, limited physical mobility, poor vision, and memory deficits (24, 25). The issue of insufficient provision of sustenance for individuals affected by disasters should be considered. The nutritional status of individuals may experience deterioration after a natural catastrophe due to many factors, such as reduced access to health services, disruptions in food delivery routes, and insufficient sanitation (26). It is confident that there will be a heightened demand for healthcare and sustenance in regions impacted by disasters. Hence, all relevant parties must prioritize the effective administration of response strategies, particularly those that address the nutritional wellbeing of individuals affected by disasters. The unmet nutritional needs of older people at post-disaster are susceptible to infectious diseases and malnutrition (27). Following a devastating event, the issue of restricted availability of healthcare services and enough nourishment arises. In contrast, older people must have a diet rich in essential nutrients to fulfill their daily nutritional requirements and carry out their daily tasks.

Many individuals exhibit a typical nutritional status at the commencement, while a subset presents with excessive weight or obesity. The average MUAC of both groups exceeded 21 cm, a widely accepted value within the normal range (28). During instances of emergency, such as natural catastrophes, the use of Mid-Upper Arm Circumference (MUAC) proves to be an appropriate screening tool for evaluating the nutritional condition of older people adults. According to the MNA findings, the vast majority of individuals in both groups had a normative nutritional status. MNA has been widely employed as a convenient method for assessing the nutritional status of older people (28, 29).

Upon the study's conclusion, it was observed that the intervention group exhibited a slightly higher degree of weight gain and BMI alteration than the control group. Mangrove sword bean food bars in the diet impacted the development of nutritional indicators due to carbohydrates in these food bars (8, 9). The intervention group exhibited a higher mean consumption of these food bars than the control group. Carbohydrates are classified as a macronutrient that facilitates energy production, leading to an elevation in calorie intake and BMI (30). Approximately 11% of older people can meet their daily carbohydrate requirements by regularly consuming 50 g of mangrove sword bean snack. According to a study (31), the api-api mangrove flour has a fat content of 0.04 percent, protein content of 10.4 percent, and carbohydrate content of 21.4 percent per 100 g. The findings of the current study on the weight gain experienced by older people align with those observed in a similar study conducted on older people flood victims in Depok City (6).

According to the study conducted by Fatmah et al. (6), there was a recorded weight gain of 0.2 kg for 15 days following the intervention. The investigation findings are corroborated by a study on food and nutrition assistance for older people after an earthquake disaster (32). Upon the study's conclusion, it was observed that there existed a notable disparity in the level of knowledge of balanced nutrition among the senior participants of each respective group. The study's outcomes suggest that the nutritional knowledge of aged persons was statistically consistent with previous research, which indicated that their overall understanding of a balanced diet improved following nutrition education (33). In the aftermath of a disaster, nutrition management activities are implemented during rebuilding and rehabilitation to enhance and sustain the nutritional wellbeing of those affected by the event (34). The unique nutritional requirements that mean the need for energy decreases, but the need for protein remains of older people in the aftermath of a disaster have not been well addressed.

The provision of nourishing food and nutrition education has the potential to effectively mitigate malnutrition among older people individuals in the aftermath of natural calamities while also alleviating food insecurity. Food insecurity can be alleviated through emergency food assistance programs. The enhancement and preservation of the nutritional and health condition of individuals affected by a disaster can be achieved by implementing nutrition management strategies. These strategies encompass surveillance measures such as anthropometric assessment of older people and nutrition awareness initiatives involving nutrition education and the utilization of snack bars. These activities respond to and build upon the information gathered from public health service endeavors. The ability of individuals and institutions to cultivate a localized safety culture can enhance resilience in the aftermath of a disaster. Maintaining a constant state of readiness involves planning to ensure individuals, families, and communities are prepared for all types of disasters that may impact the community. The steps include preparing for emergencies, creating a disaster plan, and staying informed about potential threats using traditional local wisdom such as poetry, fairy tales, and construction of house on stilts (35). Integrating food security into post-disaster recovery initiatives is crucial to uphold the nutritional and health wellbeing of populations particularly susceptible to the impacts of disasters, such as older people. The Sendai Framework emphasizes the mitigation of catastrophe risk within people of older individuals (36). The post-disaster recovery process is impacted by heightened community engagement by observing emergency food consumption protocols.



Conclusion

Following a natural disaster, older individuals were provided with a dietary supplement in the form of a snack bar containing mangrove sword beans for 15 days. As a result, these individuals saw a modest increase in body weight, with an average gain of 0.2 kg. Consumption of carbohydrates in mangrove sword bean snack bars directly impacts weight when used as a dietary supplement. While the BMI of older individuals did not exhibit a noteworthy rise, a notable disparity in weight was observed following the consumption of the api-api mangrove and sword bean snack bar compared to their pre-bar weight. Due to its nutritional composition and structural attributes, the snack bar remains a viable choice for emergency sustenance options during and following a crisis. Education regarding appropriate nutrition is crucial in disaster relief initiatives, particularly when considering particularly susceptible demographics such as older people and children underfive.

Further investigation utilizing a more expansive cohort and an extended temporal scope is imperative to generate empirical data on the effects of emergency sustenance, such as snack bars, on the nutritional wellbeing of displaced individuals in the aftermath of catastrophic events. This assertion holds particular significance for populations that are considered vulnerable, such as older people, children below the age of five, lactating women, and expectant mothers. The present research endeavors to comprehensively address various nutritional statuses observed in the older people population, including persons who are underweight, of average weight, overweight, and obese. In addition, Law 24 of 2007 on Disaster Management in Indonesia is a suitable legal reference for disaster management in Indonesia. However, it does not adequately protect older people group prone to disasters. Therefore, it is recommended that specific provisions for older people for disaster management be included in the draft of the Older People Law. Government policy to conduct rapid nutrition and health assessments of older people to identify nutritional problems during emergencies and post-disasters.



Data availability statement

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving humans were approved by the Ethics Commission for Health Research and Development (KEPPK) of the Sint Carolus, College of Health Sciences, Jakarta (No.089/KEPPKSTIKSC/VII/2022). The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was provided by the participants' legal guardians/next of kin.



Author contributions

FF: Conceptualization, Data curation, Formal analysis, Funding acquisition, Investigation, Methodology, Resources, Supervision, Validation, Visualization, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This work was supported by The PUTI Q1 Scopus Grant of University of Indonesia Year 2022 (grant number: NKB-524/UN2.RST/HKP.05.00/2022).



Acknowledgments

The author wishes to thank The PUTI Q1 Scopus Grant of University of Indonesia Year 2022 (grant number: NKB-524/UN2.RST/HKP.05.00/2022) and the appreciation to all individuals who contributed to the successful implementation of the study. This encompasses the entire population of older people individuals who participated in the study, as well as the personnel of the posbindu dedicated to serving the older people population in Cihanjuang Village, Cimanggung subdistrict, Sumedang District, and all individuals responsible for data collection in the field.



Conflict of interest

The author declares that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Ekafitri R, Faradilla RHF. Utilization of local commodities as emergency food raw materials. Food. (2011) 20:153–61.

 2. Mariam, S. Development of Emergency Food to Meet the Nutritional Needs of People in Disaster-Affected Areas. National Seminar on Math, Science, and Technology, Faculty of Science and Technology (2019) (Roles of Math, Science, and Technology in Disaster Management). Universitas Terbuka Convention Center (UTCC). Available online at: http://repository.ut.ac.id/8956 (accessed December 4, 2022).

 3. Kusumastuty I, Laily F, Arliek RJ. Food bar formulation of bran flour and corn flour as emergency food. Indones J Hum Nutr. (2015) 2:68–75. doi: 10.21776/ub.ijhn.2015.002.02.1

 4. Fitri KD, Neneng S, Yudi G. Making Cookies with the Addition of Moringa Leaf Flour (Moringa oleifera) at Various Baking Temperatures. Scription. Bandung: Faculty of Technique Pasundan University (2022).

 5. Anggraeni GS. Formulation of Emergency Food Products Based on Sweet Potato Flour, Banana Flour, and Mung Bean Flour Using Intermediate Moisture Food (IMF) Technology. Scription. Bogor: Faculty of Agricultural Technology of Bogor Agricultural University (2018).

 6. Fatmah F, Utomo SW, Lestari F. Broccoli-soybean-mangrove food far as an emergency food for older people during natural disaster. Int J Environ Res Public Health. (2021) 18:1–14. doi: 10.3390/ijerph18073686

 7. Fauziyana I. Potential Utilization of Mangrove API-API (Avicennia marina) Fruit as Processed Pastries with Chemical Tests and Organoleptic Tests [Mini Thesis]. Bandar Lampung: Faculty of Teaching and Science, Islamic State University of Raden Intan Lampung (2021).

 8. Anandito BKA, Siswanti S, Edhi N, Rini H. Emergency food formulation in the form of food bars based on white millet flour (Panicum milliaceum L.) and red bean flour (Phaseolus vulgaris L.). Agritech. (2016) 36:23–9. doi: 10.22146/agritech.10680

 9. Rosulva I, Purwiyatno H, Slamet B, Azis BS. The potential of mangrove fruit as an alternative food source. J TeknolPertanian. (2021) 14:131–50. doi: 10.20961/jthp.v14i2.55509

 10. Falahi M. Foto: ini ragam produksi mangrove si api-api. (2019). Available online at: https://www.mongabay.co.id/2019/06/23/foto-ini-ragam-produksi-mangrove-si-api-api (accessed March 13, 2024).

 11. Lindungi Hutan. Avicennia marina (Api-api Putih): Ciri-ciri, Manfaat dan Persebarannya. (2022). Available online at: https://www.lindungihutan.com/blog/avicennia-marina-api-api-putih (accessed March 13, 2024).

 12. Wibowo C, Cecep K, Ani S, Yekti H, Poppy O. Utilization of Api-Api Mangrove (Avicennia spp.) as Food and Medicine. Research Result Seminar Proceeding of Bogor Agricultural University. Bogor: Bogor Agricultural University (2009).

 13. The Indonesian Ministry of Health (MOH). The Indonesian Food Composition Table Jakarta: MOH (2018).

 14. Fitri KD, Neneng S, Yudi, G. Making Cookies with the Addition of Moringa oleifera (Moringa oleifera) Leaf Flour at Various Baking Temperatures. Bandung: FT-UNPAS.

 15. Sastroasmoro S, Ismael S. Fundamentals of Clinical Research Methods. Jakarta: CV Sagung Seto (2014).

 16. UNHCR UNICEF, WFP, WHO. Food Nutrition Needs in Emergencies. Geneva: UNHCR 491 (2002).

 17. Ariawan I. Sample Size and Methods in Health Research. Depok: Faculty of Public Health Universitas Indonesia (1998).

 18. Guigoz Y, Vellas B. Nutritional assessment in older adults: MNA® 25 years of a screening tool and a reference standard for care and research; what next? J Nutr Health Aging. (2021) 25:528–83. doi: 10.1007/s12603-021-1601-y

 19. Rémond D, Shahar DR, Gille D, Pinto P, Kachal J, Peyron MA, et al. Understanding the gastrointestinal tract of the older people to develop dietary solutions that prevent malnutrition. Oncotarget. (2015) 6:13858–98. doi: 10.18632/oncotarget.4030

 20. Madsen JL, Jesperr G. Effects of ageing on gastrointestinal motor function. Age Ageing. (2004) 33:154–9. doi: 10.1093/ageing/afh040

 21. Szabo PB. Sensory Evaluation in Food Industry. Available online at: https://u-szeged.hu/download.php?docID=55794 (accessed December 16, 2022).

 22. Lawless HT, Heymann H. Sensory Evaluation of Food: Principles and Practices, 2nd ed. New York, NY: Springer (2010). doi: 10.1007/978-1-4419-6488-5

 23. Cornell VJ, Cusack L, Arbon P. Older people and disaster preparedness: a literature review. Aust J Emerg Manag. (2012) 27:49–53.

 24. UNHCR, Help Age International. Older People in Disasters and Humanitarian Crises: Guidelines for Best Practice. Available online at: https://www.helpage.org/silo/files/older-people-in-disasters-and-humanitairan-crises-guidelines-for-best-practice.pdf (accessed February 1, 2022).

 25. Kar N. Care of older persons during and after disasters: meeting the challenge. J Geriatr Care Res. (2016) 3:7–12.

 26. The Indonesian Minister of Health (MOH). Guideline for Nutrition Activities in Disaster Management. Jakarta: MOH (2015).

 27. Tumenggung I. Nutritional problems and post-disaster infectious diseases. J Health Nutr. (2018) 3:1–9.

 28. Elman B. Older people malnutrition prevalence using MNA tool at community health center. Herb Med J. (2019) 2:5–9.

 29. Kutikuppala A, Neeta M, Ghnana PTL. Nutritional status of older people using Mini Nutritional Assessment tool in an urban slum of Hyderabad. Int J Med Sci Public Health. (2019) 7:885–8. doi: 10.5455/ijmsph.2018.0619528072018

 30. Carreiro AL, Dhillon J, Gordon S, Higgins KA, Jacobs AG, McArthur BM, et al. The macronutrients, appetite, and energy intake. Annu Rev Nutr. (2016) 17:73–103. doi: 10.1146/annurev-nutr-121415-112624

 31. Bogor Agriculture University. Nutrient Analysis of Api-Api Mangrove. Bogor: Bogor Agriculture University (2011).

 32. Kasaoka NT, Ueda S, Takata KI. Food and nutrition assistance activities at emergency shelters and survivors' homes after the Great East Japan earthquake, and longitudinal changes in vulnerable groups needing special assistance. Int J Disaster Risk Reduct. (2021) 66:1–6. doi: 10.1016/j.ijdrr.2021.102598

 33. Shalaby SI, Rajendra K, Neelima G. Impact of nutritional health educational program ‘on older people person' nutritional knowledge, attitude, and practice. Res J Pharm Biol Chem Sci. (2016) 7:460–76.

 34. Nadjarzadeh A, Ghotbabadi FS, Moghtader F. Nutritional needs during disaster. J Disaster Emerg Res. (2019) 2:58–60. doi: 10.18502/jder.v2i2.1511

 35. Haniarti, Syarifuddin Y. Nutrition management of post disaster relief. J Ilmiah Manusia Kesehatan. (2021) 1:133–42. doi: 10.31850/makes.v3i1.385

 36. BPBD Kabupaten Bogor. Kearifan Lokal Budaya Indonesia. Available online at: https://bpbd.bogorkab.go.id/kearifan-lokal-budaya-indonesia-dalam-mitigasi-bencana (accessed March 12, 2024).

Copyright
 © 2024 Fatmah. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fnut-11-1291580-t003.jpg
Indicator Intervention

n
Sex
Male 7 437 8 533 15 484
Female 9 56.3 7 467 16 516
Marital status
Married 8 50.0 9 60.0 17 54.8
Widow/widower 8 50.0 6 40.0 14 452
Age (y.0)
Mean % DS 653 %54 702492 67.7+£78
60-65 10 625 8 534 18 58.0
66-74 4 25.0 2 133 6 194
=75 2 125 5 333 7 226
Final education level
Low 15 937 13 86.6 28 90.3
Moderate 1 63 2 134 3 9.7
Staying at home
Alone 1 63 3 200 4 129
Husband/wife 1 63 2 133 3 97
Spouse/children/grandchild 3 187 5 333 8 258
Children/grandchild 11 68.7 5 334 16 516
Working type
Laborer 4 25.0 4 267 8 258
Private 1 63 1 67 2 65
No Job 1 68.7 10 66.6 21 67.7
Body mass index (BMI) kg/m?
Underweight (<18.5 kg/m?) 0 0.0 1 67 1 32
Normal (18.5-24.9 kg/m?) 10 624 10 66.7 20 64.5
Overweight (25.0-29.9 kg/m?) 3 18.8 3 200 6 194
Obesity (=30.0 kg/m?) g} 188 1 67 4 129
Mean £ DS 25241 229%45 24144
Mid upper arm circumference (MUAC)
Mean & DS 263+28 252435 258431
Independence level
Basic activity daily living (BADL)
Independently 15 938 15 100.0 30 96.8
Light dependence 1 62 0 0.0 1 32
Instrumental activity daily living (IADL)
Independently 13 87.5 12 80.0 25 80.6
Need help now and then 3 125 3 200 6 194
Need help all the time 0 0.0 0 0.0 0 0.0
Mini nutritional assessment (MNA)
Normal 16 100.0 14 93.3 30 96.7
Atrisk malnourished 0 0.0 1 67 1 33
Mini mental state examination (MMSE)
Normal 8 50.0 10 66.7 18 58.1
Probably cognitive deterioration 5 313 3 20.0 8 258
Cognitive deterioration 3 187 2 133 5 16.1

DS, deviation standard.
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Weight (kg)
At 1st week 57.2 9.5 52.6 9.1 4.6 0.177
At 2nd week 57.4 9.4 52.7 9.1 4.7 0.167
Difference 03 0.4 02 0.4 0.1 0.505
95% CI of different (0.0t00.5) (=0.0t0 0.4)
P 0.03* 0.150
BMI (kg/m2)
At st week 25.1 4.1 229 4.5 22 0.155
At 2nd week 252 4.1 229 4.5 23 0.147
Different 0.1 02 0.1 0.1 0.1 0.408
95% CI of different (0.0t0 0.2) (-0.0t00.2)
P 0.022** 0.152

*p, Independen t-test.

*p, Dependent t-test.

**p < 0.05 at significant level.

CI, confidence interval; DS, deviation standard.
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Nutritional content for results in Table 1 were examined at the Saraswanti Laboratory,

Bogor City.
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bean food bar
Color 3.7 £0.7 (like) 3.0 £ 0.6 (like)
Aroma 3.5 £ 0.8 (like) 2.2+ 0.1 (dislike)
Taste 3.5+ 0.7 (like) 2.0 + 0.5 (dislike)
Texture 3.0 £ 0.7 (like) 2.1 % 0.4 (dislike)

1= very dislike; 2 = dislike; 3 = likes; 4 = very like.
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Mean £ DS Mean £ DS
Energy (kcal)
At Ist week 1,173.9 £ 5,207 1,162.8 £ 370.1 0.946
At 2nd week 1478.3 £ 629.9 1,403.6 £ 529.3 0.724
P 0.072"* 0.112
Carbohydrate (g)
At Ist week 179.2 4+ 80.9 188.7 + 56.7 0.709
At 2nd week 238.9 £ 100.6 229.8 4945 0.797
P 0.020"* 0.071
Protein (g)
At Ist week 38.6+18.5 364+ 144 0.728
At 2nd week 413+£24.1 4224163 0.905
P 0.645 0283
Fat (g)
At Ist week 35142238 30.5£20.0 0.562
At 2nd week 3994235 349+£17.3 0.502
P 0.601 0503
Total consumption 643.8 25 640.0 £ 38.7 0749
of food bar (g)
Balanced nutrition knowledge
Pre-study 306+ 16.1 26,6+ 14.6 <0.001**
Post-study 642+143 6724139 <0.001**

#p, independent t-test.

*p, dependent t-test.

*p < 005 at significant level.
DS, deviation standard.
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