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ABSTRACT

Smartphone addiction has become a growing public health concern among adolescents. Excessive
smartphone use has been associated with physical inactivity, mental health problems, and unhealthy
lifestyle behaviors that may contribute to abnormal body mass index (BMI). This study aimed to examine
the association between physical activity level, body mass index, and smartphone addiction among
adolescents. A cross-sectional study was conducted among 102 adolescents, 15—17 years old in Surakarta,
Indonesia. Data were collected using a structured questionnaire including demographic characteristics, the
Smartphone Addiction Scale—Short Version (SAS-SV), and the International Physical Activity
Questionnaire (IPAQ). BMI was calculated based on measured height and weight. The prevalence of
smartphone addiction was 52.9%. Most participants had normal BMI (52.0%), while 28.4% were obese.
Low physical activity levels were observed in 42.2% of respondents. Chi-square analysis indicated a
borderline association between physical activity level and smartphone addiction (p = 0.054), suggesting a
tendency for lower physical activity to be associated with higher smartphone addiction. No significant
association was found between BMI and smartphone addiction (p = 0.084), nor between physical activity
level and BMI (p = 0.359). Smartphone addiction was highly prevalent among adolescents. Although
physical activity showed a potential association with smartphone addiction, BMI was not significantly
correlation to either smartphone addiction or physical activity. These findings showed that the importance
of promoting regular physical activity as part of preventive strategies against smartphone addiction among
adolescents.
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INTRODUCTION

Smartphone addiction has become a growing public health concern among adolescents. (Abi-
Jaoude et al., 2020; Daryabeygi-Khotbehsara et al., 2021) . Prevalence of smartphone addiction
among adolescents were 16.9% in Switzerland (Haug et al., 2015), 10% in United Kingdom
(Lopez-Fernandez et al., 2014), 37,1% in Malaysia (Wei Lee et al., 2023), 35.6% in South Korea
(Lee & Lee, 2017) and 33,1% in India (Soni et al., 2017). Excessive smartphone use has been
associated with physical inactivity, mental health problems, and unhealthy lifestyle behaviors that
may contribute to abnormal body mass index (BMI). (Daryabeygi-Khotbehsara et al., 2021; Ma
et al., 2025; Nagata et al., 2023).

Particularly among adolescent, poor digital device use is acknowledged as a significant concern.
(Guertler et al., 2024; Kuss & Griftfiths, 2017) Global estimations show that nearly 25% of people
suffer from smartphone addiction, 17.42% from social media addiction, and 14.22% from Internet
addiction. (Meng et al.,, 2022) Excessive smartphone use can also disrupt physical
activity. unctions such as calling, sending and receiving text messages, updating social
networking sites, and browsing the Internet, have historically been defined as sedentary behaviors.
(Lepp et al., 2013; Rosenberg et al., 2010)
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Such inactive behavior correlates with various health problems including obesity or metabolic
syndrome because it results in low levels of energy expenditure. (Das et al., 2024) Specifically,
high Internet and computer use, considered as sedentary behaviors, are associated with higher body
mass index and lower physical activity levels. (Godoy-Cumillaf et al., 2023; Yuniarti et al., 2024)
High frequency users of smartphones can impede physical activity and promote sedentary
behaviors, such as watching television and using computers, resulting in the reduction of
cardiorespiratory fitness. (Lepp et al., 2013) However, the relationship between smartphone use
and physical activity is obscure (Kumban et al., 2025; Nagata et al., 2023; Zhang et al., 2024)

Physical activity as an effective modality to reduce and mitigate the phenomenon of smartphone
addiction. (Chen et al., 2022) Physical activity serves as a means for individuals to achieve fitness
and health and improve physical and mental well-being. Physical activity improves physical
fitness, enhances overall health, and maintains bodily functions . The World Health Organization
(WHO) recommends a minimum of 150 minutes per week of moderate-to-vigorous physical
activity to prevent chronic diseases. Furthermore, the WHO recommends engaging in 75 minutes
of vigorous-intensity exercise weekly, as regular physical activity offers significant benefits for
physical and mental health. (WHO, 2020) Existing studies have shown that exercise serves as an
effective intervention for the treatment of smartphone addiction, with longer intervention durations
yielding better outcomes. (Geng & Liu, 2025; Liu et al., 2022) Systematic physical activity (PA)
can significantly reduce smartphone addiction. (Godoy-Cumillaf et al., 2023; Zhang et al., 2024)
Recent research has shown that physical activity acts as an effective negative predictor of
smartphone addiction, with self-control mediating the relationship between the two. (Guo et al.,
2022) Regular physical activity is suggested as a viable strategy for preventing MPA, and moderate
evidence supports its effectiveness in reducing addictive behaviors among college students.

METHOD

One hundred and two adolescent in Surakarta were recruited as the subjects for this study.
Participants (9 males and 93 females) aged 15 to 27 have been studying in SMK Farmasi Nasional.
This study collected data through a structured questionnaire consisting of general characteristics.
All questionnaires were in the self-report format. Lastly, smartphone addiction, body composition
and physical activity were measured. Participants were excluded if they refused to participate in
the study. The design of the study included a one month period, during which time spent using the
smartphone was automatically registered from their smartphone device, and participants filled out
questionnaires on screen use and physical activity.

Measure of Smartphone Addiction

The SAS-SV is a well-validated specific questionnaire to identify the level of the smartphone
addiction risk and to distinguish the high-risk group in adolescent. The questionnaire includes 10
questions describing daily-life disturbance, positive anticipation, withdrawal, cyberspace-oriented
relationship, overuse and tolerance. For each item, participants expressed their opinion on a 6-point
scale ranging from 1 (strongly disagree) to 6 (strongly agree). It identifies the different range for
males and females. Males are addicted to scores higher than 31, with high risk of addiction with
scores between 22 and 31 and females are addicted to scores higher than 33, with high risk of
addiction on scores between 22 and 33.
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Measures of Physical Activity and Body Composition

The Indonesian version of the IPAQ was used to subjectively measure physical activity and
sedentary behavior. (Dharmansyah & Budiana, 2021) The Indonesian version of the IPAQ has a
satisfactory criterion validity. A total of 7 question items in the IPAQ were valid. The Kaiser-
Meyer-Olkin value was 0.910, and Bartlett's test of sphericity was X2 = 573,434 (df=28, p<0.000).
This validated questionnaire measures participation in vigorous- and moderate-intensity physical
activity and sedentary behavior over the past seven days, and using published values, physical
activity data from the questionnaire were transformed into energy expenditure estimates as
metabolic equivalent tasks (METs). Outcome measures from the IPAQ were (1) total physical
activity expressed as MET-minutes per day and minutes reported in (2) vigorous-intensity, (3)
moderate-intensity activity, and (4) in sitting per day. To objectively measure the number of steps,
the activity trackers in the participant’s smartphone, described above, were used.

Body mass index (BMI) was used as an indicator of nutritional status and was calculated based on
direct measurements of body weight and height. Body weight was measured using a calibrated
digital scale, with participants wearing light clothing and no footwear. Height was measured using
a stadiometer with participants standing in an upright position and barefoot. BMI was calculated
by dividing body weight in kilograms by the square of height in meters (kg/m?). The resulting BMI
values were then categorized according to standard classification criteria to determine underweight,
normal weight, and obesity status. BMI was classified into underweight (<18.5 kg/m?), normal
(18.5-22.9 kg/m?), overweight (23-24.9 kg/m?), and obese (>25 kg/m?)(Madden & Smith, 2016)

RESULT AND DISCUSSION

A total of 102 adolescents participated in this study. The mean Physical Activity Questionnaire
(PAQ) score was 2551.04 £ 3671.57. The Smartphone Addiction Scale (SAS) score was 33.40 +
10.34, suggesting heterogeneous patterns of smartphone use behavior within respondent.

Table 1.
Respondent Characteristic
Variabel | Frequency Percent
Gender
Men 9 8.8
Women 93 91.2
Smartphone Addiction
Yes 54 52.9
No 48 47.1
Physical Activity
Low 43 42.2
Moderate 34 333
High 25 24.5
Body Mass Index
Underweight 20 19.6
Normal 53 52.0
Obesity 29 28.4

The sample was predominantly female (91.2%), with male participants accounting for 8.8%.
Regarding body mass index (BMI), more than half of the respondents were classified as having a
normal BMI (52.0%), while 28.4% were categorized as obese and 19.6% as underweight. Based
on physical activity categories, 42.2% of adolescents exhibited low physical activity levels, 33.3%
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moderate levels, and only 24.5% high physical activity levels. Concerning smartphone addiction
status, 52.9% of respondents were classified as having smartphone addiction. The findings of this
study showed that adolescents reported an average smartphone use of approximately 8—10 hours
per day, indicating daily engagement with digital devices. This level of smartphone use reflects
extensive exposure across routine activities, including communication, learning, and
entertainment, and illustrates a high intensity of screen-based behavior within respondent

Table 2.
Smartphone Addiction and Physical Activity Score
PAQ SAS SV
Mean 2551.04 33.402
Std. Deviation 3671.57 10.3419

The Chi-square analysis showed a minimally significant correlation between high activity levels
and smartphone addiction. The Pearson Chi—square test showed p-value was 0.054, which suggests
that there may be 'direct correlation' between lower physical activity and higher smartphone use.
The research showed that the correlation between body mass index and smartphone addiction, but
found no significant that appears to be genuine. The Pearson Chi-square test showed p-value was
0.084. The Chi-square test that no significant the relationship between physical activity level and
body mass index. The Pearson Chi—square was a p-value of 0.359. Overall, the results indicate that
while physical activity may be a factor in smartphone addiction, there is no significant between
body mass index and either behavior or exercise in this group.

The study showed that low physical activity and smartphone addiction were prevalent among
adolescents, with more than half of participants reporting smartphone addiction and nearly half
engaging in low levels of physical activity. This pattern reflects a growing public health concern,
as adolescence is a critical developmental period during which lifestyle behaviors are formed and
can persist into adulthood.The high proportion of adolescents with low levels of physical activity
aligns with previous research showing that increased smartphone use is associated with sedentary
behavior and reduced engagement in physical movement. (Nambirajan et al., 2025) Excessive
smartphone use often displaces time that could otherwise be devoted to physical activity, thus
contributing to lower energy expenditure. (Kim et al., 2015).

Furthermore, the distribution of BMI categories, with nearly one-third of participants classified as
obese, underscores the potential role of a sedentary lifestyle in influencing weight-related outcomes
among adolescents. Body mass index (BMI) serves not only as an indicator of nutritional status but
also as a proxy for long-term behavioral patterns associated with physical inactivity and energy
imbalance. (Tiruneh, n.d.) The low levels of physical activity and high BMI observed in this study
showed that lifestyle behaviors associated with smartphone use may indirectly contribute to poor
weight status.

The relatively high prevalence of smartphone addiction (52.9%) was consistent with previous
studies reporting increased rates of problematic smartphone use among adolescents. Adolescents
are particularly vulnerable to smartphone addiction due to ongoing neurodevelopmental processes,
including immature impulse control and heightened sensitivity to reward-related stimuli.
(Tymofiyeva et al., 2020) Excessive smartphone use can exacerbate sedentary behavior, disrupt
daily routines, and reinforce unhealthy lifestyle habits. (Goyal & Rakhra, 2024; WHO, 2020; Wong
et al., n.d.)
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Overall, these findings highlight the interconnected nature of physical activity, BMI, and
smartphone addiction among adolescents. Although the cross-sectional design of this study does
not allow for causal conclusions, the observed patterns emphasize the need for integrated public
health strategies that address digital behaviors alongside physical activity promotion and weight
management. Interventions targeting smartphone addiction in adolescents may benefit from
incorporating components that encourage active lifestyles and healthy behavioral routines. From a
public health perspective, the results of this study provide important evidence from a developing
country context, where rapid digitalization and lifestyle transitions are occurring. This study
contributes to the limited literature examining the combined associations between physical activity,
BMI, and smartphone addiction among adolescents and underscores the importance of a
multidimensional approach to adolescent health promotion.

CONCLUSION

This study showed smartphone addiction is prevalent among adolescents, with over half of the
participants classified as smartphone addicts. Most adolescents also demonstrated low levels of
physical activity, highlighting a concerning pattern of sedentary behavior in this population. The
data indicate a potential association between physical activity levels and smartphone addiction,
suggesting that lower physical activity may be associated with a higher likelihood of smartphone
addiction. However, this association was not significant. Body mass index was not significantly
associated with either smartphone addiction or physical activity levels in this study. These results
suggest that smartphone addiction among adolescents may be more closely related to behavioral
factors, such as physical activity, than simply weight status.

Overall, these findings underscore the importance of promoting an active lifestyle alongside
healthy digital behaviors as part of adolescent health interventions. Further studies using larger
samples and longitudinal designs are needed to further elucidate the complex relationships between
physical activity, body mass index, and smartphone addiction, and to inform evidence-based public
health strategies.
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ABSTRACT

Acute respiratory infection (ARI) remains a major cause of morbidity and mortality among under-five
children in India. Despite being preventable through simple home-based measures, repeated hospital visits
indicate gaps in maternal knowledge and practices. Objective to evaluate the effectiveness of structured
maternal engagement strategies on knowledge and home-based practices regarding prevention of acute
respiratory infection among mothers of under-five children. A true experimental pre-test post-test control
group design was adopted in paediatric units of selected hospitals in Dehradun, Uttarakhand. A total of 290
mothers were selected using purposive sampling. Structured knowledge questionnaire and practice checklist
were used. The experimental group received structured maternal engagement strategies, while the control
group received routine care. Data were analysed using descriptive and inferential statistics. Post-test
knowledge and practice scores significantly improved in the experimental group (p < 0.05). Significant
differences were observed between experimental and control groups. Structured maternal engagement
strategies are effective in improving maternal knowledge and preventive practices regarding ARI.

Keywords: acute respiratory infection; maternal engagement; under-five child; home care practice; child
morbidity; paediatric nursing

INTRODUCTION

Acute respiratory infection is one of the leading causes of morbidity and mortality among under-
five children globally. In India, respiratory infections including pneumonia account for a significant
proportion of child deaths. According to NFHS-5 (2019-21), 2.8% of children under five
experienced symptoms of ARI within two weeks preceding the survey. Respiratory infections
contribute to nearly 13—16% of under-five mortality in India. In hilly regions such as Uttarakhand,
climatic variations, cold temperatures, overcrowding, poor ventilation, and indoor air pollution
increase vulnerability. Mothers are the primary caregivers and play a crucial role in prevention and
early recognition of danger signs. However, studies indicate gaps in maternal knowledge regarding
warning signs, hygiene practices, and appropriate health-seeking behaviour. Structured maternal
engagement strategies delivered by nurses may systematically improve maternal awareness and
caregiving behaviour. Hence, this experimental study was undertaken.

METHOD

True experimental pre-test post-test control group design. Paediatric units of selected hospitals,
Dehradun, Uttarakhand. 290 mothers of under-five children. Sampling Technique non-probability
purposive sampling. Structured maternal engagement strategies included planned teaching
sessions, demonstrations on hygiene and ventilation, education on danger signs, interactive
discussions, and printed materials. Data were analysed using descriptive statistics (mean, SD,
frequency, percentage) and inferential statistics (paired t-test, independent t-test, chi-square).
Significance level was set at p < 0.05.
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RESULT AND DISCUSSION

The experimental group showed significant improvement in post-test knowledge and practice
scores compared to pre-test scores (p < 0.05). The control group did not show significant
improvement. Between-group comparison revealed statistically significant differences favouring
the experimental group.

Table 1.
Characteristics Respondent
Characteristics f %
Age 20-25 years 110 37.9
Age 26-30 years 120 41.4
Age >30 years 60 20.7
Primary education 85 29.3
Secondary education 140 48.3

The findings revealed that structured maternal engagement strategies significantly improved
maternal knowledge and preventive practices. The results are consistent with previous
interventional studies demonstrating improvement in maternal awareness following structured
education programmes. Systematic nurse-led engagement appears more effective than routine
advice.

CONCLUSION

Structured maternal engagement strategies significantly improved maternal knowledge and home-
based preventive practices regarding ARI. The intervention is feasible, cost-effective, and suitable
for integration into paediatric hospital settings.
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ABSTRACT

Dengue Hemorrhagic Fever (DHF) remains a major public health problem in tropical and subtropical
regions, including Indonesia. The incidence of DHF is influenced by multiple risk factors, such as
environmental conditions, vector density, population behaviour, and socio-demographic characteristics.
Rapid urbanisation and population mobility in Bandar Lampung City may contribute to increased
transmission risk. This study aimed to analyse risk factors associated with the incidence of Dengue
Hemorrhagic Fever in Bandar Lampung City in 2025. A quantitative analytic study with a case—control
design was conducted involving DHF cases and non-DHF controls in Bandar Lampung City. Samples were
selected using an appropriate sampling technique based on inclusion and exclusion criteria. Data were
collected through structured questionnaires, observation sheets, and secondary data from health records.
Data analysis included univariate analysis, bivariate analysis using the chi-square test, and multivariate
analysis using logistic regression to identify dominant risk factors. The results showed that several factors
were significantly associated with DHF incidence, including environmental sanitation, presence of mosquito
breeding sites, larval density, water storage practices, and household preventive behaviours (p<0.05).
Multivariate analysis identified the presence of mosquito breeding sites as the most dominant risk factor for
DHEF incidence. The results showed that several factors were significantly associated with DHF incidence,
including environmental sanitation, presence of mosquito breeding sites, larval density, water storage
practices, and household preventive behaviours (p<0.05). Multivariate analysis identified the presence of
mosquito breeding sites as the most dominant risk factor for DHF incidence.

Keywords: dengue haemorrhagic fever; risk factor; mosquito breeding site; vector control; urban health

INTRODUCTION

Dengue Hemorrhagic Fever (DHF) remains one of the most significant vector-borne diseases
affecting tropical and subtropical regions worldwide. The disease is caused by four serotypes of
the dengue virus (DENV-1 to DENV-4) and is transmitted primarily by Aedes aegypti and Aedes
albopictus mosquitoes, which thrive in urban and peri-urban environments (WHO, 2023; Guzman
et al., 2016). Dengue infection may range from asymptomatic or mild febrile illness to severe
manifestations, including plasma leakage, bleeding, and shock, which can result in death if not
managed appropriately. According to the World Health Organization, the global incidence of
dengue has increased more than eight-fold over the last two decades, with an estimated 390 million
infections occurring annually (WHO, 2023). This increase is attributed to rapid urbanisation,
population growth, increased human mobility, climate variability, and inadequate environmental
sanitation, all of which facilitate mosquito breeding and virus transmission (Messina et al., 2019;
Brady et al., 2014). Dengue continues to pose a substantial public health burden due to its high
morbidity, economic impact, and pressure on healthcare systems, particularly in low- and middle-
income countries.

Indonesia is among the countries with the highest dengue burden in Southeast Asia and consistently

reports a large number of DHF cases each year. Dengue transmission occurs throughout the year,
with marked seasonal peaks during the rainy season, when environmental conditions favour
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mosquito proliferation (Kemenkes RI, 2023; Shepard et al., 2016). Urban areas with high
population density, inadequate waste management, and inconsistent water supply systems are
particularly vulnerable to dengue outbreaks (Bhatt et al., 2013). Bandar Lampung City, as a rapidly
growing urban centre in Sumatra, exhibits several characteristics that increase the risk of dengue
transmission, including dense settlements, population mobility, and heterogeneous environmental
sanitation conditions. Despite the implementation of routine vector control programmes, such as
larval source reduction and fogging, DHF outbreaks continue to occur, indicating that existing
control measures may not adequately address underlying risk factors.

The occurrence of DHF is influenced by a complex interaction of environmental, behavioural, and
socio-demographic factors. Environmental factors, such as the presence of mosquito breeding sites,
uncovered water storage containers, housing conditions, and ineffective waste management, play
a critical role in determining vector density and transmission dynamics (Focks & Alexander, 2006;
Bowman et al., 2016). High larval indices have been consistently associated with increased risk of
DHF transmission at the household and community levels. Behavioural factors also contribute
significantly to dengue prevention and control. Community participation in vector control
activities, regular implementation of the 3M Plus strategy (draining, covering, recycling, and
additional preventive actions), use of mosquito repellents, and routine larval monitoring are
essential to reducing mosquito breeding and interrupting transmission (Erlanger et al., 2008; Al-
Delaimy et al., 2014). Lack of sustained preventive behaviour has been shown to increase
vulnerability to dengue infection, even in areas with ongoing control programmes.

Previous studies have demonstrated that inadequate environmental sanitation, high larval density,
poor water storage practices, and limited household preventive behaviours are strongly associated
with increased DHF incidence (Siqueira et al., 2012; Bowman et al., 2016). However, the relative
contribution of these risk factors may vary across regions due to differences in ecological
conditions, urban infrastructure, socio-economic status, and community behaviour. Therefore,
local epidemiological evidence is essential to identify context-specific risk factors and to inform
targeted and effective intervention strategies. In Bandar Lampung City, DHF remains a persistent
public health concern despite continuous prevention efforts by local health authorities. Empirical
data analysing specific environmental and behavioural risk factors associated with DHF incidence
in this area remain limited. Understanding these factors is crucial for strengthening evidence-based
dengue prevention and control programmes. Therefore, this study aimed to analyse risk factors
associated with the incidence of Dengue Hemorrhagic Fever in Bandar Lampung City in 2025.

METHOD

This study employed a quantitative analytic design using a case—control approach. The study was
conducted in Bandar Lampung City in 2025. The case group consisted of individuals diagnosed
with Dengue Hemorrhagic Fever based on clinical and laboratory confirmation recorded in health
facility surveillance data. The control group comprised individuals without a history of DHF who
resided in the same area. Samples were selected using an appropriate sampling technique based on
predefined inclusion and exclusion criteria. Data collection was conducted through structured
questionnaires, direct observation, and secondary data review from health records. Variables
assessed included environmental sanitation, presence of mosquito breeding sites, water storage
practices, larval density, household preventive behaviours, and selected socio-demographic
characteristics.
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The dependent variable was the incidence of Dengue Hemorrhagic Fever, while independent
variables included environmental and behavioural risk factors. Data analysis consisted of
univariate analysis to describe variable distributions, bivariate analysis using the chi-square test to
identify associations, and multivariate logistic regression analysis to determine dominant risk
factors. Statistical significance was set at p<0.05. Ethical approval was obtained prior to data
collection. All participants provided informed consent, and confidentiality of respondent
information was maintained throughout the study.

RESULT AND DISCUSSION

The study included confirmed Dengue Hemorrhagic Fever (DHF) cases and matched controls
residing in Bandar Lampung City. Cases and controls were comparable in terms of basic
demographic characteristics, ensuring the validity of comparisons between groups.

Univariate Analysis

Univariate analysis demonstrated clear differences in environmental and behavioural
characteristics between DHF cases and controls. A higher proportion of DHF cases were found to
live in environments with poor sanitation conditions, including unmanaged solid waste and
stagnant water around the household. The presence of uncovered water containers, such as water
storage drums, buckets, and discarded containers, was more frequently observed among DHF cases
than controls. Larval inspection results indicated that larval indices were higher in households of
DHF cases, suggesting increased vector density. Similar patterns have been reported in previous
dengue studies, where elevated larval indices were associated with higher transmission risk (Focks
& Alexander, 2006; Bowman et al., 2016). Preventive behaviours at the household level, such as
routine container cleaning and participation in community vector control activities, were less
frequently reported among DHF cases.

Bivariate Analysis

Bivariate analysis using the chi-square test revealed statistically significant associations between
DHF incidence and several risk factors. The presence of mosquito breeding sites showed a strong
association with DHF incidence (p<0.05), indicating that households with positive larval findings
were significantly more likely to report DHF cases. Inadequate water storage practices, particularly
uncovered or rarely cleaned containers, were also significantly associated with DHF incidence
(p<0.05). Poor environmental sanitation, including ineffective waste management and presence of
stagnant water in the surrounding environment, was significantly related to DHF incidence. In
addition, lack of regular household-level vector control activities, such as source reduction and
participation in the 3M Plus programme, was associated with a higher likelihood of DHF
occurrence. These findings are consistent with previous epidemiological studies demonstrating the
role of environmental and behavioural factors in dengue transmission (Erlanger et al., 2008;
Siqueira et al., 2012).

Multivariate Analysis

Multivariate logistic regression analysis was conducted to identify dominant risk factors after
controlling for potential confounding variables. The analysis identified the presence of mosquito
breeding sites as the most dominant risk factor associated with DHF incidence. Households with
identified breeding sites had a substantially higher risk of DHF compared to households without
breeding sites. Poor water storage practices and inadequate household preventive behaviours also
remained significantly associated with DHF incidence in the adjusted model. These results indicate
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that environmental conditions and daily household practices independently contribute to dengue
transmission risk. Similar findings have been reported in studies conducted in other urban settings,
where breeding site presence and water management practices were key predictors of DHF
incidence (Bhatt et al., 2013; Messina et al., 2019). Overall, the results highlight that environmental
risk factors, particularly mosquito breeding sites, play a central role in DHF transmission in Bandar
Lampung City, even after accounting for other contributing factors.

The findings of this study indicate that environmental and behavioural factors play a critical role
in the incidence of Dengue Hemorrhagic Fever (DHF) in Bandar Lampung City. The presence of
mosquito breeding sites emerged as the most influential risk factor, highlighting the central role of
environmental management in dengue prevention. Stagnant water in household containers provides
optimal breeding conditions for Aedes aegypti and Aedes albopictus, leading to increased vector
density and a higher probability of virus transmission (Focks & Alexander, 2006; Bowman et al.,
2016; WHO, 2023). This finding is consistent with numerous epidemiological studies
demonstrating that the presence of positive larval habitats is a strong predictor of DHF incidence
in urban settings (Bhatt et al., 2013; Messina et al., 2019). High larval density has been shown to
correlate with increased adult mosquito populations, which directly influences transmission
intensity and outbreak potential (Brady et al., 2014; Kraemer et al., 2015). Therefore, effective
elimination of breeding sites remains a cornerstone of dengue prevention strategies.

Poor water storage practices were also significantly associated with DHF incidence. Uncovered or
infrequently cleaned water containers facilitate mosquito breeding and contribute to sustained
transmission cycles. Similar findings have been reported in studies conducted in Southeast Asia
and other dengue-endemic regions, where domestic water storage practices were identified as
major determinants of household-level dengue risk (Erlanger et al., 2008; Siqueira et al., 2012;
Toledo et al., 2017). In urban areas with inconsistent water supply, residents often rely on water
storage containers, which, if poorly managed, become persistent breeding sites for Aedes
mosquitoes.

Preventive behaviours, including participation in source reduction activities and routine
implementation of the 3M Plus strategy, were shown to reduce DHF risk. Households with low
engagement in preventive practices were more vulnerable to dengue transmission. These findings
align with previous research emphasising that behavioural factors and community participation are
essential components of successful dengue control programmes (Al-Delaimy et al., 2014; Caprara
etal., 2015). Behavioural interventions that promote regular container cleaning, waste management,
and larval monitoring have been shown to significantly reduce larval indices and dengue incidence.
The results of this study further support the ecological model of dengue transmission, which
recognises the interaction between environmental conditions, human behaviour, vector ecology,
and socio-demographic factors (Reiner et al., 2016; WHO, 2023). Dengue transmission is not
solely determined by vector presence but is influenced by complex interactions between
environmental sanitation, human practices, and population dynamics. Urbanisation, population
density, and human mobility further amplify these interactions, increasing the risk of dengue
outbreaks in urban centres such as Bandar Lampung City (Gubler, 2011; Messina et al., 2019).

Integrated vector management (IVM) is therefore essential to reduce DHF incidence in urban areas.

IVM combines environmental management, biological and chemical control, community
participation, and surveillance-based decision-making to achieve sustainable dengue control
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(WHO, 2012; Bowman et al., 2016). Strengthening community engagement and intersectoral
collaboration is crucial to ensure long-term effectiveness of vector control interventions.

Overall, the findings of this study highlight the importance of addressing environmental and
behavioural determinants of DHF through comprehensive, evidence-based strategies.
Strengthening environmental sanitation, improving household water management practices, and
promoting sustained community participation are critical to reducing dengue transmission. These
results provide valuable local evidence to support targeted dengue prevention and control
programmes in Bandar Lampung City and other similar urban settings.

CONCLUSION

The incidence of Dengue Hemorrhagic Fever in Bandar Lampung City is significantly associated
with environmental and behavioural risk factors, particularly the presence of mosquito breeding
sites, poor water storage practices, and inadequate household preventive behaviours. The presence
of mosquito breeding sites is identified as the most dominant risk factor. Strengthening
environmental sanitation, enhancing vector control measures, and promoting sustainable
community-based preventive behaviours are essential to reduce DHF transmission. These findings
provide important evidence to support targeted dengue prevention programmes in Bandar
Lampung City.
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ABSTRACT

Hypertension is a chronic condition that is often accompanied by psychological issues, such as anxiety,
which can affect blood pressure control and the quality of life of patients. Various complementary therapies
have been developed to help reduce anxiety, including cupping therapy and nanoemulsion aromatherapy.
This study aims to analyse the effect of nanoemulsion aromatherapy cupping on anxiety levels in
hypertension patients and compare it with cupping therapy. This study employed a quasi-experimental
design with a pretest-posttest control group. The sample consisted of 30 hypertension patients, divided into
two groups: cupping therapy and nanoemulsion aromatherapy cupping, with 15 respondents in each group.
Anxiety levels were measured before and after the intervention using an anxiety questionnaire. Data analysis
was performed using paired t-tests to examine the difference in anxiety within each group and an
independent t-test to compare the reduction in anxiety between the two groups. The results showed a
significant reduction in anxiety levels in both the cupping therapy group (p = 0.002) and the nanoemulsion
aromatherapy cupping group (p = 0.000). However, the independent t-test revealed no significant difference
in anxiety reduction between the two groups (p = 0.215). Both cupping therapy and nanoemulsion
aromatherapy cupping were effective in reducing anxiety levels in hypertension patients, with no significant
difference in effectiveness between the two therapies. Nanoemulsion aromatherapy cupping has the
potential to be a complementary therapy in managing anxiety in hypertension patients.

Keywords: anxiety; cupping therapy; hypertension; nanoemulsion aromatherapy

INTRODUCTION

Hypertension is one of the cardiovascular diseases affecting many individuals worldwide and is
often referred to as the "silent killer" because it can develop without clear symptoms, yet has a
significant impact on long-term health and can be life-threatening. According to the Indonesian
Ministry of Health data in 2018, the prevalence of hypertension increased by 8.2% compared to
the previous year. In the Special Region of Yogyakarta (DIY), the prevalence of hypertension
reached 34.1%, and in Bantul Regency, it was 29.89% (Bantul District Health Office, 2019).
Hypertension not only affects physical health but is also closely related to psychological issues,
particularly anxiety. Anxiety in hypertension patients can exacerbate their condition, as it can
increase stress hormones such as cortisol, which contributes to elevated blood pressure (Sherwood,
2014)

Anxiety in hypertension patients is an uncontrolled worry, characterized by feelings of tension and
fear, accompanied by physiological changes such as increased heart rate, breathing, and blood
pressure. Anxiety in hypertension patients can stimulate the secretion of stress hormones like
cortisol, leading to further increases in blood pressure (Stuart, 2019). Therefore, proper
management of anxiety is crucial in hypertension management to avoid worsening the patient's
condition.

Hypertension therapy typically uses pharmacological and non-pharmacological approaches to
address anxiety. One increasingly popular non-pharmacological therapy is wet cupping. Cupping
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is a treatment method where capillary blood is drawn through suction, followed by light needling
and re-suctioning (Al-Bedah et al., 2019; Aris Setyawan, 2022; Siregar et al., 2021). Cupping
therapy can stimulate the secretion of B-endorphin hormones, providing analgesic and anxiolytic
(anti-anxiety) effects (Benli & Sunay, n.d.). Previous research has shown that cupping therapy can
reduce anxiety in hypertension patients (Setyawan et al., 2020).

However, although cupping is effective, the absorption of active compounds from essential oils
used in aromatherapy therapy may be limited by the skin's permeability. Innovation in active
compound delivery is necessary to enhance the effectiveness of aromatherapy. One innovative
solution is the use of nanoemulsion, a drug delivery system based on nanoparticles that can improve
the stability and bioavailability of essential oils. Nanoemulsion can dissolve lipophilic compounds
that are difficult to dissolve in water, enabling better penetration through the skin and improving
the therapeutic effects of aromatherapy (Al-Hussaniy et al., 2023)

Cupping can enhance transdermal permeability by breaking down the lipid structure between cells
in the stratum corneum, while nanoemulsion aromatherapy therapy can improve the penetration
effectiveness of essential oils. This study aims to explore the effect of combining nanoemulsion
aromatherapy cupping in reducing anxiety in hypertension patients. It is expected that the
combination of cupping therapy and nanoemulsion aromatherapy can provide synergistic benefits,
offering a safer and more effective complementary therapy alternative in managing anxiety in
hypertension patients.

METHOD

This study used a quasi-experimental design with a pretest-posttest control group design approach.
The research was conducted at Rumah Sehat Holistik Islami and Integrative Care (RSH In Care)
Yogyakarta, with subjects being hypertension patients who met the inclusion and exclusion criteria.
Sampling was performed using simple random sampling, with 30 respondents. The respondents
were divided into two groups: the intervention group and the control group, each consisting of 15
participants. The intervention group received cupping therapy combined with nanoemulsion
aromatherapy, while the control group received cupping therapy without nanoemulsion
aromatherapy.

The intervention consisted of two parts. First, cupping therapy was performed using the Cupping—
Puncture—Cupping (CPC) method at the Al-Kaahil, Azh-Zahrul A’la, and Al-Akhda’ain points.
This procedure was carried out by trained professionals following sterile procedure standards to
ensure safety and reduce the risk of infection. Afterward, the intervention group received the
application of nanoemulsion aromatherapy containing essential oils of Lavandula angustifolia
(lavender), Mentha piperita (peppermint), and Zingiber officinale (ginger). The nanoemulsion
aromatherapy was topically applied to the designated points after the cupping therapy to enhance
the penetration of active compounds into the skin and improve therapeutic effects.

Pretest data collection was performed 5-10 minutes before the intervention. The intervention was
conducted once for each respondent, with a duration of 15-30 minutes per participant. Posttest data
collection was performed 15-20 minutes after the intervention was given. The dependent variable
in this study was anxiety level, measured using the Zung-Self Anxiety Rating Scale (ZSAS) before
and after the intervention. The data obtained from the ZSAS questionnaire were analyzed to see
the difference in anxiety levels before and after the intervention within each group using paired
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sample t-test. To compare changes in anxiety between the intervention and control groups, an
independent sample t-test was used, with a significance level of p < 0.05.

RESULT AND DISCUSSION

Respondent Characteristics

The descriptive analysis of 30 respondents, categorized by antihypertensive drug use and age
group, is presented in Table 1. The analysis showed that the majority of respondents did not take
antihypertensive medications, with 20 people (66.7%) not using medication, while 10 respondents
(33.3%) took antihypertensive drugs. In terms of age categories, most respondents were in the 46—
55 years age range, comprising 22 people (73.3%). Respondents aged 3645 years and 5665 years
each numbered 4 (13.3%). In terms of gender, the majority of respondents were female, totaling
18 people (60%), while males accounted for 12 people (40%).

Table 1.
Respondent characteristics (n= 30)

Characteristic f %
Age (Years)
26 — 35 Years - -
36 — 45 Years 4 13.3
46 — 55 Years 22 73.3
56 — 65 Years 4 13.3
Gender
Female 18 60
Male 12 40
Antihypertensive Medication
Yes 10 33.3
No 20 66.7

Based on the results of the study, most respondents were in the 46-55 age range. This finding aligns
with the theory stating that the risk of hypertension increases with age due to physiological changes
in the cardiovascular system, such as reduced arterial elasticity, increased arterial stiffness, and
higher peripheral vascular resistance, which directly affect blood pressure (Kapuku, 2022;
Labarthe, 2012). The dominance of respondents in this age range indicates that late adulthood is a
critical period for blood pressure regulation disorders. In this phase, the adaptability of blood
vessels to hemodynamic changes begins to decline, making individuals more vulnerable to
increased blood pressure and cardiovascular complications. This condition explains why both
pharmacological and non-pharmacological nursing interventions are crucial for this age group.
The age distribution of respondents in this study is also consistent with epidemiological data
showing that the prevalence of hypertension significantly increases in late adulthood and the
elderly. Data from Riskesdas and the Ministry of Health of the Republic of Indonesia show that
those over the age of 45 have a higher prevalence of hypertension compared to the productive age
group, making this group a priority for hypertension prevention and control interventions (Bantul
District Health Office, 2019; Ministry of Health Republic of Indonesia., 2018).

The high prevalence of hypertension in this age group is influenced not only by biological factors
but also by lifestyle factors such as low physical activity, high sodium intake, and increased stress
exposure. Therefore, hypertension control strategies for this age group should combine medical
and complementary nursing approaches focusing on both the physiological and psychological
improvement of the patient.

In this study, the majority of respondents were female (60%), while 40% were male. The high
number of women in this sample may be related to hormonal factors affecting blood pressure
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regulation in women, particularly after menopause, which often leads to increased blood pressure.
The decrease in estrogen levels after menopause can affect the elasticity of blood vessels and
increase vascular resistance, contributing to elevated blood pressure (Kapuku, 2022). Additionally,
women are more vulnerable to psychological conditions such as anxiety, which is related to
hypertension. Previous studies have shown that women tend to be more susceptible to anxiety,
which can exacerbate their hypertension (Sherwood, 2014). Therefore, a psychological approach
is essential in managing hypertension in female patients, with complementary therapies such as
aromatherapy or relaxation therapy offering an alternative to help reduce anxiety and improve the
quality of life.

Effectiveness of Cupping and Nanoemulsion Aromatherapy Cupping in Reducing Anxiety in
Hypertension Patients
Table 2 shows the results of the normality test using the Shapiro-Wilk test, where the p-value for
both groups was > 0.05, indicating that the data in this study followed a normal distribution. Thus,
subsequent statistical testing will use parametric tests (Paired T-test).

Table 2.
Normality Test Results Using Shapiro-Wilk Test (n=30)

Shaphiro-Wilk

Group Statistic Df Sig.
Intervention .149 15 .190
Control .965 15 774

Table 3 shows significant differences in anxiety levels before and after the intervention in both
groups. In the control group, which received cupping therapy, the average anxiety score decreased
by 9.467, with a p-value of 0.002 (p < 0.05), indicating that cupping therapy was effective in
reducing anxiety in hypertension patients. On the other hand, in the intervention group, which
received a combination of cupping and nanoemulsion aromatherapy cupping, the average anxiety
score decreased by 13.400, with a p-value of 0.000 (p < 0.05). This also shows that the combination
therapy of cupping and nanoemulsion aromatherapy was effective in reducing anxiety in
hypertension patients.Thus, both therapies, cupping and the combination of cupping with
nanoemulsion aromatherapy, significantly impacted the reduction of anxiety in hypertension
patients.

Table 3
Paired T-test Results for Control and Intervention Groups
Group Mean Pre+  Mean Post+ AMean t df P

SD SD Value

Control (cupping) 43.20 + 33.73+£5946 9,467 3.835 14 0.002
8.334

Intervention 4520 + 31,80 £ 6.428 13,400 7.160 14 0.000
(nanoemulsion 7.849

aromatherapy
cupping)

Table 4 shows the results of the independent t-test used to compare the changes in anxiety between
the control group (cupping) and the intervention group (nanoemulsion aromatherapy cupping). The
results of the test showed a p-value of 0.215 (p > 0.05), meaning there was no significant difference
between the two groups in terms of the change in anxiety scores. Although the intervention group
showed a larger reduction in anxiety, this difference was not statistically significant.
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Table 4
Independent T-test Results for Control and Intervention Groups
Group Mean+ SD  AMean t df P Value
Control (cupping) 9,47 + 9,56

Intervention (nanoemulsion aromatherapy cupping) 13,40 + 7,25 -3.933 1,270 28 0,215

In this study, the effectiveness of cupping and nanoemulsion aromatherapy cupping therapy in
reducing anxiety in hypertension patients was analyzed using the Zung-Self Anxiety Rating Scale
(ZSAS) before and after the intervention. The results of the study show that both therapies were
effective in reducing anxiety levels in hypertension patients, both in the control group receiving
cupping therapy and in the intervention group receiving the combination of cupping and
nanoemulsion aromatherapy.

In the control group, which received only cupping therapy, there was a reduction in the average
anxiety score by 9.47, indicating that cupping therapy can have a positive effect in reducing anxiety
in hypertension patients. Cupping therapy is known to stimulate the secretion of B-endorphin
hormones, which have an anti-anxiety effect, and also promote physical and psychological
relaxation in patients (Ahmedi, 2014; Benli & Sunay, n.d.)Previous research by Setyawan (2020)
also supports this finding, where cupping therapy was proven to be effective in reducing anxiety
in hypertension patients, with significant results observed in post-therapy anxiety levels. According
to the researcher, this may occur because cupping therapy not only functions as physical relaxation
but also stimulates the nervous system to release endorphins, which have the ability to relieve
anxiety and improve patients' psychological well-being.

In the intervention group, which received the combination of cupping and nanoemulsion
aromatherapy cupping, the average anxiety score decreased by a larger amount, 13.40.
Nanoemulsion aromatherapy, which involves using essential oils such as lavender, peppermint,
and ginger, works to calm the nervous system and provide a deeper relaxation effect through topical
application formulated in nanoemulsions. The essential oils used in aromatherapy contain bioactive
compounds that can selectively bind with specific targets in the body, affecting physiological
processes (Koyama & Heinbockel, 2020). Aromatherapy using essential oils (EO) has also been
shown to have various therapeutic uses, including relieving depression (Setyawan et al., n.d., 2022),
pain (Reyes et al., 2020) and hypertension (Mohamadinasab et al., 2019).

According to a systematic review by Alves-Silva et al. (2021), several essential oils, such as
lavender, ginger, and peppermint, have antihypertensive effects. Ginger oil, especially the active
compound 6-gingerol, also shows significant therapeutic potential in alleviating anxiety. Research
conducted by Song et al. (2024) showed that transdermal patches containing ginger oil could reduce
PTSD and anxiety symptoms by decreasing levels of TNF-a and IL-6 (pro-inflammatory
cytokines) in the brain while increasing BDNF (brain-derived neurotrophic factor) and melatonin.
This indicates that ginger oil can provide neuroprotective effects, reduce inflammation, and address
psychological disorders, including anxiety. The use of nanoemulsions allows better penetration of
essential oils through the skin, as nanoemulsions have very small particles (usually between 50—
500 nm), making it easier for essential oils to pass through the skin barrier (stratum corneum),
which was previously difficult to penetrate with conventional aromatherapy. Nanoemulsion
improves the bioavailability of essential oils, enhances the effectiveness of aromatherapy, and
extends the duration of therapeutic effects experienced by patients (Al-Hussaniy et al., 2023;
Wilson et al., 2022).
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CONCLUSION

This study shows that both conventional cupping therapy and cupping therapy combined with
nanoemulsion aromatherapy are effective in reducing anxiety in hypertension patients. Although
the intervention group that received the combination of cupping and nanoemulsion aromatherapy
showed a larger reduction in anxiety compared to the control group, the statistical test did not show
a significant difference between the two therapies (p = 0.215). Thus, both therapies have similar
effectiveness in relieving anxiety and can be considered safe and effective alternative therapies to
help hypertension patients manage their anxiety. Cupping therapy, both independently and with
the addition of nanoemulsion aromatherapy, can be an important part of a holistic approach to
hypertension management, considering the often overlooked psychological aspects in conventional
medical care. The results of this study support the use of complementary therapies as part of
hypertension management, especially in relieving anxiety related to this condition. An approach
that combines cupping therapy with other non-pharmacological therapies, such as aromatherapy,
can improve the overall quality of life for hypertension patients.
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ABSTRACT

Exposure to secondhand smoke (SHS) during pregnancy is a significant public health concern, particularly
within households, as it can adversely affect maternal respiratory health and pregnancy outcomes. Objective
to review the current evidence regarding SHS exposure in pregnant women, its impact on respiratory health,
and pregnancy outcomes. A literature review was conducted on national and international journals published
between 2018 and 2024. Studies were extracted based on their characteristics, sources of SHS, effects on
maternal respiration, and pregnancy outcomes. Five Indonesian journals and five international journals were
selected to represent both national and global contexts. The analysis indicated that households are the
primary source of SHS exposure, particularly from husbands or other family members who smoke. This
exposure leads to maternal respiratory disturbances, such as cough, shortness of breath, increased carbon
monoxide levels, and reduced oxygen saturation. Adverse pregnancy outcomes include low birth weight,
shorter body length, smaller head circumference, preterm birth, and maternal complications such as
placental abruption. Similar findings have been reported internationally, highlighting the cumulative nature
and significant risks of SHS exposure for both mother and fetus. \ SHS exposure during pregnancy
negatively affects maternal respiratory health and pregnancy outcomes. Health interventions should target
all family members, particularly active smokers in the household, to reduce exposure and maternal—fetal
complications.

Keywords: pregnancy outcomes; pregnant women; respiratory health; secondhand smoke; SHS

INTRODUCTION

Maternal health is a primary determinant of pregnancy outcomes and fetal growth and
development. During pregnancy, oxygen demand increases in response to fetal growth and
physiological changes in the maternal cardiovascular and respiratory systems. This condition
requires optimal pulmonary function to ensure adequate oxygen supply for both the mother and the
fetus. However, exposure to secondhand smoke (SHS) remains a significant public health concern,
particularly among pregnant women. The World Health Organization reported in the WHO Report
on the Global Tobacco Epidemic 2023 that tobacco use continues to affect millions of people
worldwide, with approximately 5.2 million of them being women (Mahmoodabad et al. 2019). In
Indonesia, the high prevalence of male smokers, exceeding 60%, places most pregnant women at
risk of becoming passive smokers(WHO, Kemenkes RI, and Brin 2024).

Pregnant women may also experience various respiratory disorders, such as asthma. Asthma is one
of the most frequently diagnosed respiratory conditions during pregnancy, affecting up to 13% of
pregnant women (Monitoring asthma in pregnancy A discussion paper Monitoring asthma in
pregnancy n.d.) In Nusa Tenggara Timur, infectious diseases were the most prevalent health
problems in 2018, with the highest incidence related to respiratory and pulmonary infections,
including acute respiratory infections, rhinopharyngitis, and acute pneumonia. The number of
pneumonia cases increased from 225 in 2017 to 189 in 2018, while tuberculosis cases in 2018
reached 645, comprising 374 males and 271 females (“Health Profile,” 2018). Cigarette smoke
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contains more than 7,000 harmful chemical substances, including nicotine, carbon monoxide, and
fine particulate matter, which can reduce lung capacity and impair oxygen exchange. Chronic
exposure to these substances may lead to respiratory dysfunction in pregnant women and result in
fetal hypoxia. Carbon monoxide in cigarette smoke has a much higher affinity for hemoglobin than
oxygen, forming carboxyhemoglobin that directly reduces oxygen delivery to maternal tissues and
the placenta (Palmeri and Gupta 2025) (Palmeri and Gupta 2025).

Exposure to secondhand smoke during pregnancy has been associated with various adverse
maternal and neonatal outcomes, including an increased risk of preterm birth, low birth weight
(Mojibyan et al. 2013), and impaired fetal growth characterized by reduced birth weight and body
size. Furthermore, children exposed to tobacco smoke during both prenatal and postnatal periods
have a higher risk of developing respiratory disorders, including asthma and other respiratory
complications. Although numerous studies have examined the impact of secondhand smoke
exposure on pregnancy outcomes, research specifically focusing on its effects on maternal
respiratory health remains limited, particularly in developing countries, including Indonesia.
Therefore, a comprehensive evidence-based study through a literature review is needed to analyze
the impact of SHS exposure on maternal respiratory health and pregnancy outcomes. This evidence
is essential for strengthening promotive and preventive interventions in maternal healthcare
services.

METHOD

This study employed a descriptive literature review design. Data were obtained from Google
Scholar, SINTA, ScienceDirect, and PubMed using the keywords “secondhand smoke,” “pregnant
women,” “lung health,” “pregnancy outcomes,” and “tobacco smoke exposure” combined with
Boolean operators (AND, OR). The inclusion criteria were scientific articles published between
2018 and 2024, discussing secondhand smoke exposure among pregnant women, available in full-
text format, and published in reputable journals. The exclusion criteria included opinion or editorial
articles, publications without full-text access, and studies that were not relevant to the research
topic

RESULT AND DISCUSSION
Table 1.
Exposure to Secondhand Smoke Among Pregnant Women and Its Maternal and Neonatal Health
Impacts (2018-2025)

Study Source of o
No Author (year) Country Journal Desion Sample Smoke Outcome Main Findings
g Exposure
SHS  exposure  among
) ‘ Jurnal _ Exposure ‘ pregnant _ women
1 Magister Aziza Indonesia Keschatan Case- 102 ibu tocigarette Low Birth significantly increases the
N. etal. (2024) Perintis control hamil smoke at Weiight risk of delivering a low birth
home weight infant (OR=3.429).

(Upertis Journal)

There is a significant
Jurnal Ilmiah Exposure association between

5 Ismar A. et al. Indonesia IImu Cross- 5?(: nant to cigarette Birth weieht  SXPosure to cigarette smoke
(2021) Keperawatan  sectional Sv 01%1 en smoke at g and low Dbirth weight
Indonesia home (<2500 g) in infants.

(UIMA Journal)
3 Anisa U.S. et al. Indonesia Health Tinjauan  Literature ~ SHS espiratory SHS exposure affects lung
(2023) Information: pustaka review exposure risk & low development and increases
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Stud Source of
No Author (year) Country Journal Desi }; Sample Smoke Outcome Main Findings
& Exposure
Jurnal birth weight the risk of low birth weight
Penelitian (LBW) in infants.
. pregnant women’s
Medlk.a . knowledge  about  the
Alkhairaat: .
dangers of cigarette smoke
. Jurnal . 42 Exposure regnant : .
Mudyawati et al. . .. Deskript . N during pregnancy remains
4 Indonesia Penelitian . pregnant to cigarette ~ women’s . .
(2018) if low, which may influence
Kedokteran women smoke knowledge -
dan behaviors related to SHS
Keschatan exposure.(J(FK UNISA
Journal)
Exposure to cigarette smoke
is associated with chronic
Jurnal Chronic energy  deficiency  in
. . 34 Exposure LT
5 Oktaviana M.P. Indonesia Penelitian Case- repnant to cisarcite P8y pregnant women, indicating
et al. (2025) Perawat control Svor%l en smokge deficiency an additional risk to
Profesional (CED) maternal nutritional
status.(Global Health
Science Journal)
65.4% of pregnant women
6 Hein Nyi Maung Myanmar Asia Pacific]  Cross- 4?e7 nant HL?;nni & gevalengils were exposed to SHS,
et al. (2023) y Public Health  sectional ~P"°8 P associated with household
women places exposure S
rules and public visits.
8% of pregnant women
Prevalence
BMC 407 Home were exposed; exposure
Stevens et al. . s Cross- of SHS X .
7 Mesir Women’s . pregnant  (husband was associated with a lack
(2024) sectional . exposure & .
Health women smoking) - of understanding of SHS
attitudes
hazards.
Low  birth
. regnant women exposed to
weight SHS were at risk of
. Indian J  Retrospe 208 (LBW), R .
Prince et al . . - delivering infants with low
8 India Community ctive pregnant Homeh length & . .
(2021) birth  weight, reduced
Med cohort women head
) length, and smaller head
circumferen -
circumference.
ce
Home &
Karumai-Mori et Prospect 82,000 surroundin Placental SHS exposure 51gn1'ﬁcantly
9 Jepang BMJ Open ive pregnant g . increases the risk of
al. (2025) . abruption .
cohort women environme placental abruption.
nt
Preterm
birth, low
birth weight . .
Tobacco . SHS exposure is associated
10 Wang et al China Induced Cohort 350. ibu Home (LBW)’ . with preterm birth and low
(2024) . hamil intrauterine . .
Diseases birth weight.
growth
restriction
(IUGR)

Based on the review of the 10 analyzed articles, most studies were conducted in Indonesia, with
additional studies from Myanmar, Egypt, India, Japan, and China. The study designs varied,
including case-control, cross-sectional, cohort, descriptive, and literature review, with sample sizes
ranging from 34 to more than 80,000 pregnant women. Overall, all studies indicated that the home
environment is the primary source of cigarette smoke exposure among pregnant women, mainly
due to the smoking habits of husbands or other family members. This exposure occurs
continuously, thereby increasing the risk of long-term exposure to toxic substances from tobacco

smoke.
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CONCLUSION
Exposure to secondhand smoke (SHS) during pregnancy remains a significant public health
concern, particularly within domestic environments. National studies have consistently identified
the home as the primary setting for SHS exposure, with smoking by husbands or other family
members serving as the main contributors. Aziza et al. (2024) found that pregnant women exposed
to SHS at home were at a significantly increased risk of delivering infants with low birth weight
(OR = 3.429).(Aziza et al. 2025). Similar findings were reported by Ismar A. et al. (2021), who
demonstrated a significant association between exposure to tobacco smoke and birth weight below
2,500 g. Furthermore, a literature review by Anisa U.S. et al. (2023) concluded that SHS exposure
can impair respiratory system development and increase the risk of low birth weight..(Agustin et
al. 2021)
SHS exposure also affects the health of pregnant women. A study by Oktaviana M.P. et al. (2025)
demonstrated an association between exposure to tobacco smoke and the occurrence of chronic
energy deficiency (CED), which can further compromise maternal nutritional status.(Putri et al.
2025). Mudyawati et al. (2020) found that pregnant women’s knowledge about the dangers of
tobacco smoke remains low, which may potentially influence their exposure to SHS.(Mudyawati
et al. 2020). SHS exposure also contributes to impaired oxygenation and respiratory function in
pregnant women by increasing carboxyhemoglobin levels, reducing oxygen-carrying capacity,
and exacerbating respiratory complaints.(Salmasi et al. 2010),(Salmasi et al. 2010)

This phenomenon is not limited to Indonesia but is also observed internationally. A cross-sectional
study in Myanmar reported that 65.4% of pregnant women were exposed to SHS at home or in
public spaces. In Egypt (Hein Nyi Maung, Kyaw Thet Aung, and Nguyen Thi Thuy Hanh 2023),
Stevens et al. (2024) This phenomenon is not limited to Indonesia but is also observed
internationally. A cross-sectional study in Myanmar reported that 65.4% of pregnant women were
exposed to SHS at home or in public spaces. In Egypt, 38% of pregnant women were exposed to
SHS from their husbands at home. Similar findings were reported in India, where SHS exposure
at home was associated with an increased risk of delivering infants with low birth weight, shorter
length, and smaller head circumference.(Prince et al. 2021)A prospective study in Japan also
indicated that SHS exposure increases the risk of placental complications, such as placental
abruption. Karumai-Mori et al. (2025), while a study in China reported an increased risk of
preterm birth, low birth weight, and intrauterine growth restriction (IUGR) due to SHS exposure
at home.(Karumai-Mori et al. 2025).

Overall, the evidence indicates that SHS exposure at home imposes an additional burden on the
respiratory system, nutritional status, and overall health of pregnant women, while also increasing
the risk of adverse pregnancy outcomes. Therefore, preventive interventions should target not
only pregnant women but also family members, particularly active smokers within the household,
through health education and the implementation of smoke-free homes (Hermaliana et al. 2025)
A family- and community-based approach is crucial for effectively reducing SHS exposure and creating a
healthy home environment for both pregnant women and their fetuses.
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ABSTRACT

Food poisoning outbreaks remain a major public health problem, particularly in settings involving mass
food preparation and distribution. On 14 January 2026, a suspected food poisoning outbreak was reported
in the working area of Ngadirojo Primary Health Center, Wonogiri Regency, following the implementation
of the Free Nutritious Meal Program (MBG). This investigation aimed to describe the outbreak by person,
place, and time, and to identify the suspected source of exposure and contributing risk factors. A field
epidemiological investigation with a descriptive observational design and cross-sectional approach was
conducted. A case was defined as any individual who developed symptoms of food poisoning, including
nausea, vomiting, diarrhea, abdominal pain, dizziness, or fever after consuming MBG meals on 13 January
2026. Data were collected through active case finding, structured questionnaires, medical record review,
environmental health inspections, and laboratory examination of food samples. Descriptive analysis
included calculation of the attack rate (AR), case fatality rate (CFR), and construction of an epidemic curve.
A total of 604 cases were identified among 3,976 beneficiaries, yielding an attack rate of 15.2% and a CFR
of 0%. The majority of cases occurred among junior high school students (49.5%) and males (56.5%). The
incubation period ranged from 30 minutes to 36 hours 30 minutes, with a mean of approximately 14 hours
30 minutes. The epidemic curve demonstrated a common-source outbreak with a point-source pattern.
Laboratory examinations identified contamination with Escherichia coli and Salmonella spp. in raw
vegetables and fresh fruit. Environmental health inspections revealed multiple hygiene and sanitation
deficiencies. This investigation confirmed a food poisoning outbreak associated with contaminated MBG
food items, most likely caused by Escherichia coli with possible co-contamination by Salmonella spp.
Strengthening food hygiene and sanitation practices in mass food provision programs is essential to prevent
similar outbreaks.

Keywords: bacterial contamination; free nutritious meal program; food poisoning; outbreak investigation

INTRODUCTION

An outbreak is defined as a condition characterized by a significant increase in morbidity or
mortality in a specific area and time period, which may potentially develop into a widespread
epidemic if not addressed promptly. Outbreaks may be caused by infectious diseases as well as
poisoning events, including food poisoning, which often occur rapidly and involve a large number
of people within a short period of time. Therefore, any suspected outbreak requires immediate
response through a systematic epidemiological investigation to confirm the occurrence of an
outbreak, describe the magnitude of the problem, and identify the source of exposure and risk
factors contributing to the event (Ministry of Health of the Republic of Indonesia, 2011; World
Health Organization, 2017). Food poisoning remains a major global public health problem. The
World Health Organization reports that foodborne diseases cause hundreds of millions of cases of
illness each year worldwide, with a greater burden of disease in developing countries due to
limitations in food safety systems and public health surveillance (World Health Organization,
2015, 2016). Low- and middle-income countries face additional challenges in food safety control,
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including limited infrastructure, regulatory oversight, and human resource capacity, which increase
the risk of foodborne diseases (Grace et al., 2024).

In Indonesia, food poisoning continues to be frequently reported and often occurs in the form of
outbreaks, both in the general community and in educational institutions, including programs such
as the Free Nutritious Meal initiative. Several incidents have demonstrated that mass food
preparation and distribution constitute a key contributing factor to the high number of cases
occurring within a short period of time (Hamidah et al., 2025; Iskandar et al., 2024). Large-scale
food preparation carries a high risk of food poisoning, as errors at any stage of food handling or
processing can simultaneously affect a large number of people (Newell et al., 2010).

The Free Nutritious Meal Program (MBG) is a government initiative aimed at improving
nutritional status and public health, particularly among school-aged children. The program involves
large-scale food production and distribution, making food safety a highly critical component. When
hygiene and sanitation principles are not consistently applied, mass food provision programs may
become a potential source of food poisoning outbreaks (Iskandar et al., 2025). Failures in the
implementation of food hygiene and sanitation, particularly in the handling of fresh food
ingredients that do not undergo reheating, increase the risk of microbiological contamination.
Unsafe food handling practices, including inadequate hand hygiene, equipment cleanliness, and
food preparation environments, have long been identified as major risk factors for foodborne
diseases (Ehuwa et al., 2021; Gemeda et al., 2025; Heredia & Garcia, 2018).

Although most food poisoning—related illnesses are self-limiting and resolve without specific
treatment, under certain circumstances, they may progress to severe disease and even result in fatal
outcomes. More serious impacts are disproportionately observed among vulnerable populations,
including children, pregnant women, older adults, and individuals with compromised immune
systems (Tood et al., 2014). In addition, severe foodborne illnesses in children may result in
impaired physical growth and cognitive development, leading to long-term adverse effects on
quality of life (Lee & Yoon, 2021; World Health Organization, 2016). Nutrition is a fundamental
human requirement essential for sustaining life. However, the consumption of certain foods may
instead trigger health disorders and even lead to fatal outcomes, manifested by symptoms such as
diarrhea, nausea, vomiting, headache, abdominal cramps, and other related complaints. Along with
increasing globalization and the growing intensity of cross-border food trade, outbreaks of
foodborne diseases in recent years have shown a worsening trend worldwide. Although each
country implements different regulations to ensure food safety and prevent disease, the incidence
of foodborne illnesses continues to rise. Regardless of a country’s economic status, foods of animal
origin remain a major source of pathogenic bacterial infections, including Escherichia coli,
Salmonella, Listeria monocytogenes, Campylobacter, and Staphylococcus aureus (Gupta &
Chaudhary, 2022; Heredia & Garcia, 2018).

On 14 January 2026, the Wonogiri District Health Office received a report from Ngadirojo Primary
Health Center regarding health complaints among beneficiaries of the Free Nutritious Meal
Program. Initial information was obtained after several students, particularly from Dayawangsa
Vocational High School, presented to Ngadirojo Primary Health Center with complaints of
diarrhea, dizziness, fever, abdominal pain, nausea, and vomiting between 08:00 and 12:00 Western
Indonesia Time on the same day. Based on the epidemiological investigation, it was identified that
on 13 January 2026, the Ngadirojo SPPG began distributing the MBG menu to schools and
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community health posts (posyandu) between 06:30 and 10:00 WIB, with most beneficiaries
consuming the meals between 09:00 and 11:00 WIB. At approximately 13:00 WIB, some students
began to experience early symptoms, including abdominal pain, nausea, and vomiting, after
consuming the MBG meals. Complaints continued to increase over time, with a rise in cases
observed during the afternoon to evening hours, consistent with an average incubation period of
approximately 15 hours. In response to these reports, the surveillance officers of Ngadirojo Primary
Health Center notified the surveillance team of the Wonogiri District Health Office at 12:15 WIB
on 14 January 2026, indicating a suspected food poisoning outbreak. During the investigation and
data collection process, which was conducted using a self-administered questionnaire via Google
Forms, a total of 604 individuals were identified as having experienced clinical symptoms,
including diarrhea, dizziness, fever, abdominal pain, nausea, and vomiting. Subsequently,
epidemiological investigations and environmental health inspections were carried out to
characterize the outbreak and to identify the source and causative agent of the suspected food
poisoning event.

Foodborne diseases represent a significant public health problem; however, they are largely
preventable and treatable. Therefore, identifying the source of contamination is a critical
component of outbreak investigations to ensure that foodborne disease events can be effectively
prevented and appropriately managed (Tao et al., 2023). Therefore, an epidemiological
investigation is required to confirm the occurrence of an outbreak and to establish a preliminary
case definition. The investigation should be conducted as promptly as possible to prevent further
case accumulation. Key activities include verification of reported information, collection of
available laboratory results, case identification, and detailed case interviews, as well as appropriate
collection of clinical specimens and food samples (World Health Organization, 2017).

METHOD AND DISCUSSION

This investigation employed a descriptive observational design with a cross-sectional approach in
response to a suspected food poisoning outbreak associated with the Free Nutritious Meal Program
in the working area of Ngadirojo Primary Health Center. Meals were distributed by SPPG
Ngadirojo, Foundation X, on 13 January 2026 to 3,976 beneficiaries from schools and community
health posts (posyandu). A case was defined as any individual who developed one or more
symptoms of food poisoning, including nausea, vomiting, diarrhea, abdominal pain, dizziness,
fever, or weakness after consuming the meal on the same date, and all individuals meeting the case
definition were included.

The investigation commenced with outbreak confirmation through field visits to affected schools
and posyandu, followed by the collection of suspected food samples for laboratory analysis at the
Wonogiri District Health Office, which are commonly observed in food poisoning cases.
Laboratory, in accordance with national and international outbreak response guidelines.
Epidemiological data were collected cross-sectionally after the event without a comparison group,
a method commonly used in outbreak investigations to describe event magnitude and
characteristics (Tao et al., 2023). Data sources included active case finding, self-administered
online questionnaires (Google Forms) completed by beneficiaries or their parents/guardians, and
review of health service records at Ngadirojo Primary Health Center. An environmental health
inspection was conducted through direct observation of food hygiene and sanitation practices at
the Ngadirojo Nutrition Service Unit (SPPG) as part of the outbreak investigation. Data analysis
followed a descriptive field epidemiology approach, including analysis by person, place, and time,
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symptom distribution, calculation of attack rate (AR) and case fatality rate (CFR), and construction
of an epidemic curve to describe the outbreak pattern and incubation period (Centers for Disease
Control and Prevention, 2022).

RESULT

Based on administrative records from the SPPG, a total of 3,976 beneficiaries received the Free
Nutritious Meal (MBG) on 13 January 2026, which was distributed by SPPG Foundation X to
several schools and community health posts (posyandu). Of these, 604 individuals were identified
as having clinical symptoms consistent with food poisoning. The attack rate for this incident was
15.2%, and no deaths were reported (case fatality rate = 0%). The distribution of clinical symptoms
identified during the food poisoning outbreak investigation is presented in Table 1 below:

Table 1.
Distribution of Clinical Symptoms (n=604)
Clinical Symptoms f %
Abdominal pain 331 54,80
Vomiting 302 50,00
Dizziness 282 46,69
Nausea 280 46,35
Diarrhea 266 44,04
Fever 14 2,32

Based on the table 1, the most frequently reported clinical symptom of food poisoning was
abdominal pain, affecting 331 individuals (54.80%), followed by vomiting in 302 individuals
(50.00%), dizziness in 282 individuals (46.69%), nausea in 280 individuals (46.35%), and diarrhea
in 266 individuals (44.04%). Fever was reported in a smaller proportion of cases, affecting 14
individuals (2.32%). These findings indicate that most students experienced disturbances of the
lower gastrointestinal system, which are commonly observed in food poisoning cases and are likely
associated with bacterial contamination of the consumed food. The epidemic curve of this food
poisoning outbreak is presented as follows:

Epidemic Curve
Type: Common Source (Point)

Shomtes incubstion pesiod’ 30 mrigses

Longest incubation period: 36 houss 30 munnes
Averape: 11 hours 30 mimmes

Number of cases

Date & Thse of Onset

Figure 1. Epidemic Curve
The shortest incubation period observed in this outbreak was 30 minutes, while the longest
incubation period reached 36 hours and 30 minutes, with a mean incubation period of 14 hours and
30 minutes. The majority of cases occurred within an incubation period of approximately 14—16
hours after exposure, as indicated by the highest concentration of cases during this time interval.
Based on the epidemic curve shown in the figure above, the outbreak exhibited a common-source
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pattern. A common-source outbreak occurs when individuals are exposed to the same source, either
over a brief or a defined period. In this event, the outbreak was classified as a point-source outbreak,
characterized by a relatively short exposure period in which all cases occurred within a single
incubation period. This pattern is consistent with food poisoning resulting from a single exposure
to a contaminated food source (Scallan et al., 2011; Yang et al., 2025).

The distribution of cases by sex is presented in the following table:

Table 2.
Distribution of Cases by Sex (n=604)
Sex f %
Male 341 56,46
Female 263 43,54

Based on the demographic characteristics of the investigation, suspected food poisoning cases were
more frequent among males (56.46%) than females (43.54%).

Table 3.
Distribution of Cases by Location
School/Posyandu f %
Kindergarten & Early Childhood Education 2 0,33
Kindergarten 3 0,50
Primary School 181 29,97
Junior High School 299 49,50
Senior High School 97 16,06
Posyandu 22 3,64

The distribution of cases by location showed that the majority of cases originated from the junior
high school level, with 299 cases (49.50%).

Identification of Risk Factors for a Food Poisoning Outbreak

Attack Rate
Table 4.
Attack Rate of Food Poisoning
Number of Food Poisoning
Al{z‘ék = Cases x 100% = 604 x100%  =1520%
Total Population 3976

Based on the table above, the attack rate of food poisoning was 15.20%, as 604 individuals
developed symptoms out of a total of 3,976 MBG beneficiaries. However, this estimate should be
interpreted with caution, as it does not account for individuals who did not report symptoms or did
not complete the questionnaire, nor does it fully reflect the actual number of individuals who
consumed the meals, which may differ from the registered number of beneficiaries.

Case Fatality Rate (CFR)

Table 5.
Case Fatality Rate of Food Poisoning
Number of Deaths 0
Case Fatality Rate = x 100% = x 100% =0%
Total Number of Cases 604

Based on the table 5, the case fatality rate (CFR) was 0%, as no deaths were reported among the
604 food poisoning cases.
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Table 6.
Distribution of Food Poisoning Cases by Suspected Food Items
Food Item Consumed (N) Not Consumed /Did Not Respond (N)
Rice 355 75
Fried Chicken 358 73
Tempe Goreng 182 247
Vegetables 157 178
Mixed Fruit 253 447

The table 6 shows that the most frequently consumed food items among the cases were fried
chicken, rice, and mixed fruit.

Table 7.
Characteristics of Suspected Pathogens and Differential Diagnosis of Food Poisoning
No Microorganism Incubation Period Mean Signs and Symptoms
Incubation
1 Escherichia coli 5 — 48 hours, average 10-24 15 Hours Abdominal  pain, nausea,
hours vomiting, fever, chills,
headache, muscle pain
2 Salmonella sp 6 — 72 hours Abdominal cramps, diarrhea,
average 18 — 36 hours chills, fever, nausea, vomiting,
weakness
3 Bacillus cereus 8 — 16 hours Nausea, abdominal cramps,
(enteritis) average 12 hours watery diarrhea

Based on table 7, three pathogens were suspected as potential causes of the food poisoning
outbreak, namely Escherichia coli, Salmonella spp., and Bacillus cereus (enteritis type). To confirm
these suspicions, laboratory testing was required. During the initial investigation, food samples
collected included rice, breaded fried chicken, chili sauce, fried tempeh, raw vegetables (sliced
cucumber and tomato), and mixed cut fruit (watermelon, melon, and dragon fruit). These food
samples were submitted to the Wonogiri District Health Laboratory on Wednesday, 14 January
2026. The samples were analyzed using biochemical testing methods, with test parameters focused
on the identification of Escherichia coli and Salmonella spp. The laboratory examination yielded
the following results:

Table 8.
Laboratory Examination Results
No Sample Type £ Coli Result Salmonella Sp. Limit Conditions
1 Rice Negative Negative
2 Fried Chicken Negative Negative
3 Tempe goreng Negative Negative
4 Vegetables Negative Positive Negative
5 Dragon Fruit Negative Positive
6 Watermelon Positive Positive
7 Melon Negative Negative
8 Terasi Negative Negative

Based on the laboratory examination results, the food items suspected as the sources of food
poisoning were watermelon, dragon fruit, and raw vegetables (lalapan), as these items tested
positive for pathogenic bacteria, namely Escherichia coli and Salmonella spp. (Gupta &
Chaudhary, 2022). These bacterial pathogens are known to cause gastrointestinal symptoms,
including diarrhea, nausea, and vomiting, with a relatively short incubation period following
consumption. These findings further support the results of the epidemiological investigation and
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the questionnaire-based data collected via Google Forms, in which affected individuals reported
similar clinical symptoms. The environmental health inspection, based on direct field observation,
identified several non-compliances in key food hygiene and sanitation components, including
waste management, environmental conditions in the portioning area, equipment functionality,
thawing procedures for food ingredients, and water quality.

This investigation confirmed the occurrence of a food poisoning outbreak in the working area of
Ngadirojo Primary Health Center on 13 January 2026, with an attack rate of 15.2%. This figure
indicates a substantial proportion of the population at risk, as commonly observed in food
poisoning incidents involving mass food provision from a single distribution source (Holst et al.,
2025). The epidemic curve demonstrated a rapid increase in cases, a single dominant peak, and a
gradual decline, which are characteristic features of a common-source outbreak of the point-source
type. This pattern suggests that exposure occurred at a specific point in time, with the majority of
cases arising within a single incubation period. Outbreaks characterized by a single major peak and
a relatively uniform incubation period are typical of food poisoning events resulting from a single
exposure source, as reported in previous outbreak investigations (Bennett et al., 2018).

The incubation period in this outbreak ranged from 30 minutes to 36 hours and 30 minutes, with a
mean of 14 hours and 30 minutes. This short to moderate incubation period is consistent with the
characteristics of foodborne diseases caused by enteric bacteria. Variations in incubation periods
among individuals may be influenced by differences in exposure dose, individual health status, and
the type of pathogen contaminating the food. The very short incubation period reported in a small
number of cases may reflect recall bias or exposure to other food items and should therefore be
interpreted with caution. The clinical presentation, predominantly characterized by abdominal pain,
nausea, vomiting, dizziness, and diarrhea, further supports the suspicion of food poisoning.
Laboratory findings demonstrating contamination with Escherichia coli and Salmonella spp. in raw
vegetables and fresh fruit strengthen this differential diagnosis. Findings from the environmental
health inspection demonstrated multiple hygiene and sanitation deficiencies during food
preparation and handling, which may have contributed to the contamination of fresh food items
(Ehuwa et al., 2021). These findings highlight the vulnerability of fresh food items that do not
undergo reheating in mass food provision systems.

From a One Health perspective, food poisoning events are influenced by the interactions between
humans, animals, and the environment. Therefore, the prevention and control of foodborne diseases
require a multisectoral approach across the entire food chain (Silva et al., 2014). Findings from the
environmental health inspection revealed several non-compliances in hygiene and sanitation
practices during food processing and serving. Inadequate waste management, excessive room
humidity, suboptimal performance of storage equipment, and water quality that had not been
regularly tested may increase the risk of microbiological contamination of food. These conditions
may have increased the risk of microbiological contamination, particularly in fresh food items.

Beyond clinical impacts, foodborne diseases impose a substantial public health burden, including
healthcare costs and loss of productivity. Recent studies have demonstrated that foodborne illnesses
exert a significant economic impact on health systems, especially during outbreaks associated with
mass food provision (Grace et al., 2024; Hoffmann et al., 2025). Global changes in food systems,
increasing urbanization, and large-scale food distribution have made food poisoning a persistent
and evolving public health issue (Davydova et al., 2025; Sun et al., 2025).
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CONCLUSION

The food poisoning outbreak that occurred on 13 January 2026 in the working area of Ngadirojo
Primary Health Center was classified as a common-source outbreak with point-source exposure,
associated with the consumption of the Free Nutritious Meal Program (MBG). The epidemic curve
pattern, incubation period range, clinical manifestations, and laboratory findings indicate that this
event was most likely caused by bacterial contamination with Escherichia coli, with potential co-
contamination by Salmonella spp. in fresh food items. Strengthening the implementation of food
hygiene and sanitation practices, particularly in mass food provision settings, is essential to prevent
the recurrence of similar outbreaks.
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ABSTRACT

Stunting remains a major public health problem in Indonesia, with its incidence largely influenced by the
first 1,000 days of life. Such traditions, including taboos and unsafe practices like home delivery, can
increase the risk of complications for both mothers and newborns 1. Cultural beliefs and practices related
to the care of pregnant and postpartum women are still widely found within communities2. In the third
trimester, many pregnant women experience sleep difficulties due to physical discomfort or frequent
urination at night, making daytime naps important. This study aims to examine the cultural myth of
prohibiting daytime naps during pregnancy and its potential impact on maternal sleep quality, birth
outcomes, and stunting prevention. The study employed a comprehensive literature review. Data were
collected from Scopus, Google Scholar, and media articles, using specific inclusion and exclusion criteria
to ensure relevance and quality. Findings indicate that myths discouraging daytime naps in pregnancy,
particularly in Javanese culture, may exacerbate maternal sleep deprivation, affect fetal growth, and increase
the risk of low birth weight a known contributor to stunting. While these cultural beliefs have been passed
down through generations, they can hinder the promotion of healthy sleep practices in pregnancy. This
research provides evidence to dispel unfounded cultural myths and highlights the importance of adequate
maternal sleep, including daytime naps, for healthy pregnancy outcomes and stunting prevention.
Continuous education from healthcare providers, community leaders, and families is essential to correct
misconceptions and promote maternal well-being.

Keywords: pregnant women; sleep myths; stunting

INTRODUCTION

Cultural traditions and belief systems shape and reinforce women’s behaviors throughout
pregnancy and childbirth across various regions of the world (Ramulondi et al., 2021). The
Javanese are one of Indonesia’s largest ethnic groups, and their culture shapes daily life, including
maternal care (Zulkifli et al., 2023). Many still follow traditional myths and practices during
pregnancy, which can sometimes put the pregnancy at risk (Cukarso & Herbawani, 2020). A major
factor contributing to Indonesia’s high maternal mortality rate is limited knowledge about prenatal
care, along with cultural traditions passed down through generations (Murniasih et al., 2016).
Across different cultures, similar practices were observed, including structured support for
mothers, designated rest periods, dietary prescriptions and restrictions, hygiene-related routines, as
well as customs concerning infant care and breastfeeding(Dennis et al., 2007). Although
interventions have reduced maternal and neonatal illness and death, progress remains slow,
particularly in remote indigenous populations. In these communities, sociocultural beliefs strongly
shape health-related behaviors during pregnancy, delivery, and the postpartum period (Felisian et
al., 2023).

In Javanese society, pregnancy is often viewed as a vulnerable and risky period, surrounded by
numerous traditional beliefs and practices throughout its stages (Austiyana, 2021). Pregnant
women must prepare for pregnancy, especially in the first 1000 days of life(Agushybana et al.,
2022). Sleep is an essential function, particularly for pregnant women, as it plays a crucial role in
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maintaining maternal health during pregnancy. The quality of the next generation will be
determined by the mother's condition before pregnancy and during pregnancy(Alfarisi et al.,
2019).Therefore, recognizing and addressing sleep patterns during pregnancy and their impact on
maternal and child health outcomes should be a public health priority(Cassidy et al., 2023). The
five main factors that cause stunting are poverty, social and cultural factors, increased exposure to
infectious diseases, food insecurity and community access to health services(Artika, 2018). A
qualitative study exploring the experiences of Javanese women during their first pregnancy; it
reports various pregnancy traditions and myths that are still practiced, including behavioral
restrictions such as avoiding daytime naps (Gayatri et al., 2023). Research on myths in the Javanese
tribe found that pregnant women were prohibited from napping. Pregnant women who live with
their parents still follow this belief(Regina Putri & Noviani Fadilah, 2023). Sleep disturbances not
only affect the physical and mental health of pregnant women but can also have consequences for
fetal development. Therefore, maintaining maternal well-being during pregnancy is crucial(Karami
etal., 2022). Maternal circadian preference is related to several sleep difficulties in early childhood,
and it may be considered a potential risk factor for the onset of early sleeping problems. Parental
circadian preference can influence a baby's or child's sleep patterns, especially in the early stages
of life. If parents have sleep patterns that are irregular or different from the baby's needs, this can
be a risk factor for children's sleep disorders, which in turn can impact their growth and
development(Morales-Mufioz et al., 2019).

Maternal sleep duration of 9.0 to 9.9 hours is significantly associated with a reduced incidence of
low birth weight and small-for-gestational-age infants, particularly among women who gain an
appropriate amount of weight during pregnancy, compared to those who sleep for 6.0 to 7.9 hours.
(Murata et al., 2021) Moreover, there is a significant relationship between maternal age, parity, and
the incidence of anemia. Public Health Centers can enhance health promotion programs targeting
mothers approaching at-risk ages and parity levels to help prevent anemia in third-trimester
pregnancies.(Vionalita & Permata, 2020) Additionally, addressing maternal depression due to lack
of sleep may play a crucial role in reducing stunting rates. Overall, focusing on psychosocial
factors in perinatal women can have a significant impact on child growth and well-being, especially
in developing countries.(Smith Fawzi et al., 2019)

METHOD

This study employed a literature review design aimed at comprehensively examining the myth
prohibiting daytime napping among pregnant women and its association with maternal sleep
quality, pregnancy outcomes, and the risk of stunting in children. The literature search was
conducted systematically by the authors following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines to ensure rigorous identification, screening, and
selection of relevant articles. Article searches were carried out using several indexed databases,
namely Google Scholar and PubMed, selected for their accessibility and relevance to maternal and
child health research. The literature search utilized combinations of keywords in both English and
Indonesian, including “pregnant women” and/or “pregnant female”, “sleep quality”, “daytime
napping”’, and “stunting”. These keywords were combined using Boolean operators (AND/OR) to
refine and optimize search results.

The inclusion criteria comprised: (1) quantitative studies, qualitative studies, systematic reviews,

and literature reviews; (2) studies addressing maternal sleep quality, daytime napping, cultural
beliefs or myths related to pregnancy, and their associations with low birth weight, prematurity, or
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stunting; (3) articles published within the last five years (2019-2023); and (4) publications written
in English or Indonesian. The exclusion criteria included studies focusing on sleep quality among
men, elderly individuals, adolescents, or non-pregnant populations, as well as articles that did not
provide information relevant to the objectives of this review. The article selection process was
conducted in several stages. Initially, all articles retrieved from the database searches were
identified and compiled. This was followed by title and abstract screening to assess relevance to
the study focus. Articles containing the three primary keywords (pregnant women, sleep quality,
and stunting) were briefly reviewed to confirm relevance. Eligible articles were then examined in
full text to evaluate content suitability and contribution to the study objectives. From an initial total
of 2895 identified articles, 10 studies (including quantitative, qualitative, and literature review
studies) met the inclusion criteria and were included in the final analysis after the screening and
selection process. The flow of article identification, screening, eligibility assessment, and inclusion
is presented in the PRISMA flow diagram (Figure 1). Data analysis was conducted using a narrative
thematic approach, grouping key findings into the main theme of maternal sleep quality, with
subthemes including: (1) myths and cultural beliefs related to daytime napping among pregnant
women; (2) the effects of insufficient sleep on maternal and fetal health; (3) the relationship
between maternal sleep and low birth weight and prematurity; and (4) the implications of maternal
sleep quality for the risk of stunting.

Data Abstraction

Records identified through Additional records identified
database searching (n= 2895) through other sources (n=4)

: '

Records after duplicates
removed (n = 1324)

[ Include ][ Eligibilit ] Screenin [ Identificatio ]

Research excluded (n
Records Ssgr‘le)ened (n= = 313) after reading
‘ title and abstracts
Full-text article assessed for Full-text articles
eligibility (n=42) excluded, against
L inclusion and exclusion
criteria (n=31)
Studied included in
quantitative and qualitative

articles (n= 13)

RESULT AND DISCUSSION

Sleep disturbances are a significant global public health issue. Both insufficient and excessive sleep
have been linked to negative pregnancy outcomes (R. Wang et al., 2022). Therefore, routine sleep
screening is recommended for pregnant women. In today's society, with modernization, migration
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and globalization, individuals may be unable to carry out the rituals or, conversely, feel pressured
to carry out activities in which they no longer believe(Ramulondi et al., 2021). If pregnant women
do not get sufficient quality sleep, it can negatively impact fetal health. They require approximately
eight hours of sleep at night, along with additional rest during the day. The belief that pregnant
women should avoid napping is a harmful myth that can be detrimental to their well-being . The
myth about prohibiting naps for pregnant women is still widely believed by the public. Regular
daytime napping is associated with shorter labor and a lower risk of obstetric interventions (Tsai et
al., 2013). Moderate-duration napping (30—60 minutes) during pregnancy is associated with a
reduced risk of low birth weight. This finding highlights the importance of healthy sleep patterns
as a lifestyle factor that can support maternal and fetal health. Moderate-duration daytime napping
in the late trimester is associated with a reduced risk of low birth weight (LBW)(Song et al., 2018)
which subsequently increases the risk of stunting.

Throughout pregnancy, maternal estrogen and progesterone levels increase to support fetal
development. These hormonal changes affect sleep quality. Poor sleep can cause the accumulation
of harmful substances, including free radicals and neurotoxic waste, in the brain. It is essential to
educate pregnant women about the effects of poor sleep quality, as it can lead to anemia and
interfere with the production of growth hormones in the fetus, potentially contributing to stunting.
Inadequate maternal sleep during pregnancy also impacts the development of the newborn's
hippocampus. Ensuring sufficient rest during the first 1,000 days of life (HPK) can help prevent
stunting. Daytime napping plays an important role in compensating for insufficient nighttime sleep.
Studies assessing 24-hour sleep patterns have found that mothers who are not accustomed to
napping are more likely to experience overall sleep deprivation and have a higher risk of preterm
birth(L. Wang & Jin, 2020). Counseling about the myth of napping in pregnant women is very
important considering the positive impact of sleep on pregnant women which can prevent anemia
and optimize fetal development. A comprehensive solution is needed, including a cross-sector
approach, women's empowerment, policies and programs that provide an understanding of the
myth of prohibiting naps among pregnant women. Adequate sleep in pregnant women is very
important for fetal growth and can prevent stunting, as well as targeted and sensitive interventions.

Table 1.
Analysis Article
Author Title Types of Instrumen Sample/ Object Result
(years) Research
Yulianti 1 Pregnancy Through Qualitative Interview Post Partum  Cultural beliefs and practices related
(2024) a Cultural Lens: Women to the care of pregnant and
Addressing Myths postpartum women are still widely
and Facts in the found within communities.
Beliefs  of  the
Javanese
Community in
Tarakan City
Aynalem Cultural Beliefs and  Qualitative in-depth Pregnant There are still cultural practices and
BY, Traditional interviews Women myths related to pregnancy that may
Melesse Practices ~ During and focused negatively affect maternal and infant
MF, Bitewa Pregnancy, Child group health, including restrictions on
YB (2023) Birth, and the discussions daytime napping, which can increase
Postpartum  Period until the risk of maternal fatigue and
in East Gojjam adverse pregnancy outcomes.
Zone, Northwest
Ethiopia
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Author Title Types of Instrumen Sample/ Object Result
(years) Research
Zulkifli  Z, Pregnancy Tradition literature literature academic Javanese traditions include certain
Yenni, Dila Ceremony in  review review journals, books, prohibitions for pregnant women,
Yulinda Javanese Society conference including restrictions on daytime
Sari, et al. proceedings, napping. This may hinder healthy
(2023) and other sleep patterns that are essential for
pertinent fetal growth and development.
sources
Felisian S, Sociocultural Qualitative In-depth Women  with Cultural practices that restrict rest
Mushy SE, Practices and interviews experienced for pregnant women affect both
Tarimo Beliefs During pregnancy maternal and neonatal health. This
EAM, et al. Pregnancy in condition may increase the risk of
(2023) Manyara, Tanzania babies being born small and
vulnerable to stunting.
Gayatri M, Javanese Women’s Qualitative In-depth pregnant women The experiences of Javanese
Silvani Y, Experiences During interviews mothers show that cultural pressures
Pirade RA, the First Pregnancy with regarding daytime napping still
et al. (2023) phenomenolo exist. Sleep deprivation is associated
gical with fatigue, pregnancy
approach complications, and the risk of small-
for-gestational-age infants.
Wang R, Xu Maternal Sleep literature literature PubMed, Inadequate sleep duration during
M, Yang W, During Pregnancy review review Embase and the pregnancy is associated with low
etal. (2022) and Adverse Cochrane birth weight (LBW) and preterm
Pregnancy Central Register birth. Daytime napping helps
Outcomes: A of  Controlled compensate for nighttime sleep
Systematic Review Trials databases  deficits.
and Meta-Analysis
Murata T, Maternal Sleep Quantitative  questionnaire  pregnant women Short sleep duration (<6 hours) is
Kyozuka H, Duration and associated with an increased risk of
Fukuda T, et Neonatal Birth low birth weight (LBW). Daytime
al. (2021) Weight: Japan napping can serve as an important
Environment  and compensation to help reduce this
Children’s Study risk.
Austiyana Tingkeban: Qualitative Interview Dukun bayi Javanese traditional rituals include
M (2021) Javanese Ritual rules for pregnant women, including
During Pregnancy in prohibitions on daytime napping.
Kalisari This may potentially reduce the
fulfillment of maternal sleep needs.
Cukarso Traditional Beliefs Literature Literature Google Scholar the myth of daytime napping still
SNA, and Practices review review with a persists in Javanese society,
Herbawani Among  Pregnant publication potentially  leading to  sleep
CK (2020) Women in Javanese period between deprivation and an increased risk of
Communities: A 2010-2020. pregnancy complications.
Systematic Review Result:
Wang L, Jin Association Systematic Systematic Google Scholar Pregnant women with short sleep
F (2020) Between Maternal review review with a duration and no daytime naps are at
Sleep Duration and publication higher risk of preterm birth. Napping
Quality, and the period between serves as a compensatory factor to
Risk of Preterm 2010-2020 help prevent prematurity.
Birth: A Systematic
Review and Meta-
Analysis
Song L, Afternoon Napping Quantitative  Quantitative  Pregnant Daytime napping of moderate
Shen L, Li During Pregnancy women duration (30-90 minutes)
H, et al. and Low Birth significantly reduces the risk of low
(2018) Weight: The birth weight (LBW).
Healthy Baby
Cohort Study
Murniasih Prenatal Care Qualitative Interview Pregnant Javanese culture influences prenatal
NP, Masfiah  Practices from the women care behaviors, including the
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Author Title Types of Instrumen Sample/ Object Result

(years) Research
S, Hariyadi Perspective of prohibition of daytime napping. This
B, et al. Javanese Culture in may have implications for the risk of
(2016) Kaliori Village low birth weight (LBW) and

stunting due to suboptimal maternal
sleep quality.

Tsai SY, Lin  Nighttime  Sleep, Qualitative Interview Postpartum Daytime napping is associated with
W, Kuo Daytime Napping, mother smoother labor. Mothers without the
LT, et al. and Labor habit of napping are at higher risk of
(2013) Outcomes in fatigue and labor complications.

Healthy  Pregnant
Women in Taiwan

Stunting is a multifactorial phenomenon (prenatal and postnatal nutrition, infections, sanitation,
breastfeeding, and socioeconomic factors), with maternal sleep being one of many factors that
influence the final risk (R. Wang et al., 2022). Delivering nutrition and reproductive health
education in small groups using interactive methods enhances pregnant women's knowledge,
attitudes, and behaviors. This approach has the potential to be expanded and applied on a larger
scale by strengthening collaboration among government agencies, non-governmental
organizations, and maternal and child health service providers(Permatasari et al., 2021).
Counseling material can be added about the benefits of naps for fetal development, provides useful
information to dispel unfounded myths and increase public understanding of the importance of
naps for pregnant women. Pregnant women are advised to have a good sleep pattern. Pregnant
women are encouraged to enhance sleep quality by incorporating pregnancy exercises into their
routine, like yoga(Mongi, 2022). It is recommended that apart from having regular visits during
pregnancy, pregnant women should also continue to monitor their sleep-related disorders.

CONCLUSION

Sleep patterns during pregnancy play an important role in maternal and fetal health. Sleep
disturbances or suboptimal sleep duration are often associated with pregnancy complications.
Healthy sleep patterns during pregnancy (including adequate nighttime sleep and regular short
naps) are associated with better labor outcomes (e.g., more optimal birth weight, shorter labor, and
fewer interventions). Since low birth weight and prematurity increase the risk of stunting,
improving maternal sleep habits represents a potential strategy for stunting prevention. The myth
prohibiting pregnant women from taking daytime naps, which still persists in Indonesian society,
particularly within Javanese culture, may negatively affect maternal and fetal health. In fact,
various studies have shown that napping of reasonable duration contributes to healthier
pregnancies, supports optimal birth weight, and may reduce the risk of stunting later in life.
Therefore, continuous education from stakeholders including healthcare providers, community
cadres, cultural leaders, and families is needed to correct this misconception. Such education is
expected to encourage pregnant women to adopt healthy sleep patterns, including daytime napping,
as part of a comprehensive effort to prevent stunting in Indonesia.
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ABSTRACT

Food safety is a critical public health issue among adolescents, particularly in school environments where
exposure to processed foods and snacks containing food additives is high. Limited awareness and
understanding of healthy foods and food additives may influence adolescents’ attitudes and behaviors in
food selection. This study aimed to analyze the relationship between knowledge of healthy food and food
additives with attitudes and behaviors related to safe food selection among school adolescents. This
quantitative study employed a cross-sectional design involving tenth-grade students at SMA X Pekanbaru.
Data were collected using a structured questionnaire consisting of 21 items covering knowledge, attitudes,
and self-reported behaviors related to healthy food and food additives. Data were analyzed using univariate
analysis to describe respondents’ characteristics and levels of knowledge, attitudes, and behaviors, as well
as bivariate analysis to examine the relationships between variables using appropriate statistical tests. The
results indicated that most respondents had a good level of knowledge regarding healthy foods and food
additives. However, good knowledge was not consistently accompanied by positive attitudes and healthy
food selection behaviors. A significant relationship was found between knowledge level and both attitudes
and behaviors toward safe food selection. These findings suggest that knowledge plays an important role
in shaping adolescents’ attitudes and behavioral tendencies related to food safety. Continuous and context-
based nutrition education is therefore necessary to support sustainable behavioral change.

Keywords: adolescents; attitude; behavior; food additives; food safety; knowledge

INTRODUCTION

Safe food is an essential aspect of maintaining and improving adolescents’ health status,
particularly in the school environment where exposure to ready-to-eat snacks containing various
food additives 1s high (BPOM, 2020). Adolescence is a transitional period characterized by rapid
physical growth, cognitive development, and the formation of dietary habits that tend to persist
into adulthood (Sawyer et al., 2012). Choosing unsafe and unhealthy foods during this phase may
increase the risk of health problems, both in the short and long term.

The school environment offers a wide variety of snacks that are appealing in terms of taste, color,
and price; however, food safety aspects are often overlooked. Many school snacks contain food
additives such as artificial colorings, preservatives, artificial sweeteners, and flavor enhancers.
Although food additives are permitted within certain regulatory limits, excessive and inappropriate
consumption may lead to negative health effects, including digestive disorders, allergic reactions,
behavioral problems, and an increased risk of non-communicable diseases (WHO, 2015; European
Food Safety Authority, 2019). Previous studies have shown that most adolescents still have a low
level of knowledge regarding food safety and the health risks associated with excessive additive
consumption (Suhartini et al., 2019).
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Knowledge about healthy foods and food additives plays a crucial role in shaping adolescents’
attitudes and behaviors in selecting safe foods. The Knowledge—Attitude—Behavior (KAB) model
explains that knowledge is the initial factor influencing attitudes, which subsequently shape
individual behavior (Glanz et al., 2015). Several studies indicate that adolescents with higher levels
of nutrition and food safety knowledge are more likely to demonstrate positive attitudes toward
healthy foods and exhibit safer food selection behaviors (Wardle et al., 2000; Contento, 2016).
Some studies report that adolescents’ understanding of food additives remains limited, particularly
in identifying potentially harmful additives and interpreting food label information (Laska et al.,
2015). Low food literacy contributes to indifferent attitudes toward food safety and unhealthy
snacking behaviors in school settings. Additionally, peer influence, taste preferences, and the lack
of systematic nutrition education in schools further reinforce adolescents’ tendency to choose
unsafe foods (Story et al., 2009).

Although food safety issues among adolescents are receiving increasing attention, research
examining the relationship between knowledge of healthy foods and food additives, and attitudes
and behaviors related to safe food selection among school adolescents, remains limited, especially
in Indonesia. Most previous studies have focused primarily on general nutrition knowledge without
integrating food additives as an important component of food safety (Suhartini et al., 2019; BPOM,
2020). This study aimed to analyze the relationship between knowledge of healthy food and food
additives with attitudes and behaviors related to safe food selection among school adolescents.

METHOD

This study employed a quantitative analytical design with a cross-sectional approach to examine
the relationship between knowledge of healthy food and food additives and adolescents’ attitudes
and behaviors toward safe food selection. The study was conducted among school adolescents in
Senior High School X at Pekanbaru City, Riau, Indonesia. Data collection was carried out during
the academic year 2025-2026. The study population consisted of adolescents enrolled in secondary
school. The inclusion criteria were students aged 12—18 years who were present at the time of data
collection and willing to participate in the study. Students who were absent or did not complete the
questionnaire were excluded.

The sample size was determined using proportion formula, with a confidence level of 95%. A total

sampling technique was used to select participants. Data were collected using a structured, self-

administered questionnaire consisting of 21 multiple-choice questions divided into three domains:

1. Knowledge (17 items): assessing understanding of healthy food definitions, criteria and benefits
of healthy food, definitions and purposes of food additives, and examples of permitted and
prohibited additives.

2. Attitude (2 items): assessing respondents’ tendencies in food selection and their attitudes toward
foods containing additives.

3. Behavior (2 items): assessing responses and tendencies in selecting healthy foods after receiving
information about healthy food and food additives.

The knowledge section was scored as 1 for correct answers and 0 for incorrect answers. Knowledge
levels were categorized into good, moderate, and poor based on predetermined cut-off points.
Attitude and behavior responses were categorized into positive/negative and safe/unsafe
tendencies, respectively. Prior to data collection, permission was obtained from the school
authorities. Participants were informed about the study objectives and procedures, and written
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informed consent was obtained from students and/or their parents or guardians. The questionnaire
was distributed and completed during school hours under researcher supervision. Data were
analyzed using SPSS version XXIII]. Descriptive statistics were used to summarize respondent
characteristics and variable distributions. The relationship between knowledge level and attitudes,
as well as between knowledge level and behavior toward safe food selection, was analyzed using
the Fisher’s exact test was applied. A p-value of <0.05 was considered statistically significant.

RESULT AND DISCUSSION

This study involved 408 school adolescents who met the inclusion criteria. Based on gender
distribution, the majority of respondents were female, totaling 239 individuals (58.60%), while 167
respondents were male (41.4%). The respondents were aged between 14 and 18 years. The majority
were 15 years old, comprising 209 individuals (51.2%), followed by those aged 16 years, totaling
176 individuals (43.1%). These characteristics indicate that the study participants were
predominantly in the middle adolescence phase, a critical period for the development of mindset,
attitudes, and behaviors related to food selection. The relatively diverse composition of respondents
based on age and grade level provides a representative overview of the condition of school
adolescents in this study.

Table 1.
Respondent characteristics (n= 408)
Respondent characteristics f %

Age

14 years old 7 1.7

15 years old 209 51.2

16 years old 176 43.1

17 years old 15 3.7

18 years old 1 0.2
Gender

Male 169 41.47

Female 239 58.67
Weight

<40 38 9.3

40-50 202 49.5

51-60 126 30.9

>60 42 10.3

Respondents’ Knowledge Level on Healthy Eating Concepts and Food Additives

The results of the descriptive analysis indicated that the majority of respondents had a good level
of knowledge regarding the concepts of healthy food and food additives. Respondents were
generally able to accurately explain the definition of healthy food, identify the benefits of
consuming healthy food for overall health, and distinguish between permitted and prohibited food
additives. These findings suggest that, cognitively, most adolescents possess adequate basic
understanding of balanced nutrition principles and food safety. This level of knowledge serves as
an initial foundation for developing awareness of the importance of selecting safe and healthy
foods within the school environment.

Attitudes and Behaviors Toward Safe Food Selection

Although the respondents’ level of knowledge was generally good, the findings revealed that not
all respondents demonstrated attitudes and behaviors consistent with their understanding. Some
respondents still tended to choose foods based on taste, price, and convenience rather than
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considering food safety and nutritional value. This indicates a gap between cognitive aspects
(knowledge) and actual behavioral implementation. In other words, good knowledge does not
automatically translate into consistent decision-making regarding safe food selection.
Table 2.
Results of the test on the relationship between knowledge and attitudes and behavior in choosing
safe food among school adolescents.

Positive Attitudes Negative Attitudes Total P value
and Behavior and Behavior
Knowledge of Healthy 326 7 333
Eating Concepts
Lack of Knowledge of 58 17 75 0.00
Healthy Eating
Concepts

The results of the bivariate analysis showed a statistically significant relationship between
knowledge level and attitudes and behaviors toward safe food selection among school adolescents.
Respondents with higher levels of knowledge tended to exhibit more positive attitudes toward
healthy foods and were more selective in choosing foods. Conversely, respondents with lower
knowledge levels were less likely to consider safety and health aspects when selecting foods. That
knowledge plays an important role in shaping adolescents’ attitudes and behaviors toward food
safety, although it is not the sole determinant in the food choice decision making process. The
findings of this study indicate that most school adolescents possess a good level of knowledge
regarding healthy eating concepts and food additives. Respondents were generally able to
accurately identify the definition and benefits of healthy food, as well as distinguish between
permitted and prohibited food additives. This suggests that, cognitively, adolescents have been
exposed to adequate nutrition and food safety information.

Recent global evidence supports this finding. The World Health Organization (2022) emphasizes
that strengthening nutrition literacy among adolescents is a key strategy in preventing diet-related
non-communicable diseases. Increased access to school-based nutrition education and digital
health information has contributed to improved awareness of healthy eating practices. Similarly,
UNICEF (2023) reports that adolescents today have greater exposure to health and nutrition
information compared to previous generations, although behavioral translation remains
inconsistent. Despite the generally good knowledge observed in this study, not all respondents
demonstrated positive attitudes and safe food selection behaviors. A proportion of adolescents
continued to prioritize taste, affordability, and convenience over nutritional value and food safety.
This gap between knowledge and behavior is consistent with contemporary health behavior
frameworks, which recognize that knowledge alone is insufficient to drive sustained behavior
change. A systematic review published in Nutrients (2022) found that although nutrition
knowledge among adolescents was positively associated with healthier dietary patterns,
environmental factors such as food availability, peer influence, and marketing exposure
significantly moderated this relationship. Furthermore, a 2023 study in Frontiers in Nutrition
reported that adolescents’ food choices are strongly influenced by sensory preferences and social
contexts, even when awareness of health risks is present.

The bivariate analysis in this study demonstrated a statistically significant relationship between
knowledge levels and attitudes and behaviors toward safe food selection. Adolescents with higher
knowledge levels were more likely to exhibit positive attitudes and selective food choice behaviors.
This finding aligns with recent empirical evidence indicating that nutrition literacy plays a
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foundational role in shaping adolescents’ dietary decision-making processes, although supportive
environmental and policy-level interventions are necessary to strengthen behavioral outcomes. The
present study reinforces the importance of integrating nutrition education with structural and
environmental strategies within school settings. Strengthening food labeling literacy, regulating
the availability of ultra-processed snacks in schools, and implementing peer-led health promotion
programs may help bridge the gap between knowledge and actual behavior.

CONCLUSION

These findings suggest that knowledge plays a significant role in shaping adolescents’ attitudes
and behavioral tendencies toward safe food selection. However, knowledge alone is not sufficient
to ensure consistent healthy behavior. Therefore, continuous and context-based nutrition education
is necessary to promote sustainable behavioral change among school adolescents.
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ABSTRACT

Pulmonary tuberculosis (TB) remains a global public health problem with high morbidity and mortality
rates, particularly in developing countries. Indonesia has the second-highest number of cases in the world,
with East Nusa Tenggara (NTT) as one of the provinces with the highest number of cases nationally. Early
detection is a key component of TB prevention and control strategies, but limited access to conventional
radiology facilities is a major obstacle, particularly in remote areas such as NTT. The use of portable X-ray
technology is considered a potential innovation to expand screening coverage and accelerate the diagnosis
of pulmonary TB. This study aims to systematically analyze the role and effectiveness of portable X-ray
use as a strategy for preventing and controlling pulmonary tuberculosis. The method used was a systematic
review by examining scientific articles published in electronic databases such as PubMed, Scopus, and
Google Scholar within a specific publication year. Inclusion criteria included studies discussing the use of
portable X-rays in the screening, early diagnosis, and control of pulmonary tuberculosis in the general
population and high-risk groups. The article selection process followed the PRISMA guidelines. The review
results show that the use of portable X-ray significantly increases access to pulmonary TB screening,
especially in areas with limited health infrastructure. Several studies report relatively high sensitivity and
specificity in detecting lung abnormalities suggestive of TB, especially when combined with Computer-
Aided Detection (CAD) technology. Furthermore, the implementation of portable X-ray has proven
effective in supporting mass screening activities, active case detection, and accelerating referrals for further
bacteriological examination. Challenges identified include the need for operator training, the initial cost of
equipment procurement, and radiation safety aspects. Portable X-ray is an effective and innovative strategy
for preventing and controlling pulmonary tuberculosis, particularly in improving early detection and
reaching populations with limited access to healthcare. Integrating this technology into the national TB
program requires radiation safety regulations, increased healthcare worker capacity, and ongoing policy
support.

Keywords: prevention; portable X-ray; pulmonary tuberculosis; screening; systematic review; TB control

INTRODUCTION

Tuberculosis (TB) remains a major public health threat worldwide, with millions of new cases and
deaths occurring annually. This is ironic, despite the extensive programs and budgets dedicated to
diagnosing and treating TB. The emergence of drug-resistant TB strains further complicates efforts
to control the disease. Furthermore, TB causes long-term complications that lead to side effects
and loss of productivity (Sholichah et al., 2020). As a developing country, Indonesia has the
second-highest number of TB cases in the world after India, with 1.02 million cases (Mason et al.,
2017). Indonesia has a high TB burden, with a mortality rate of 40 per 100,000 and new cases of
395 per 100,000. East Nusa Tenggara (NTT) Province contributes to the number of TB cases in
Indonesia, with 20,599 sufferers, with 57.7% taking medication regularly (Ministry of Health of
the Republic of Indonesia, 2024). The bacterium Mycobacterium tuberculosis is the cause of
tuberculosis (TB). Besides affecting the lungs, this bacterium can also affect other parts of the
body, such as the bones or lymph nodes. Complications of TB can include lung damage, leading
to chronic respiratory problems or even death if left untreated. Factors contributing to the spread
of TB include economic factors or poverty, malnutrition, overcrowded living conditions, a
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weakened immune system due to HIV/AIDS, tobacco use, and exposure to air pollution (Eneogu
et al., 2025).

The high number of TB cases in Indonesia is caused by a combination of low awareness of
treatment, discontinuation of treatment (risk of drug-resistant TB), and environmental factors such
as population density, poverty, and poor nutrition. Furthermore, delayed diagnosis, high
comorbidities (such as HIV/diabetes), and high population mobility facilitate the spread of the
disease. The complexity of the TB problem indicates the need for continuous efforts to prevent and
control its transmission. Early TB detection services are crucial for breaking the chain of
transmission because one active person can infect 10-15 people per year, preventing permanent
lung damage, and avoiding drug-resistant TB (Drug-Resistant TB). This phenomenon is a major
focus because TB is an infectious disease whose symptoms are often ignored, even though early
detection increases the cure rate (Dakum et al, 2024).

Early detection is a key component in prevention and control strategies, breaking the chain of
transmission, and reducing morbidity and mortality from this disease. TB often develops slowly
and does not always cause severe symptoms in the early stages. As a result, many sufferers only
realize they have the disease when their condition is already severe and they have the potential to
transmit the germs to others around them. Through early detection, sufferers can receive prompt
treatment, significantly increasing the chances of recovery. Starting treatment early also prevents
serious complications, such as permanent lung damage, decreased immunity, and the emergence
of drug-resistant TB (DR-TB). Furthermore, early detection reduces the risk of transmission within
families, schools, workplaces, and the wider community (Harahap et al, 2022).

According to the World Health Organization, one person with untreated TB can transmit the
disease to 10—15 people each year. This demonstrates that detecting cases as early as possible not
only protects individuals but also communities. In Indonesia, the Ministry of Health emphasizes
the importance of active screening in high-risk groups such as household contacts of TB patients,
people with diabetes, smokers, and people with vulnerable socioeconomic conditions. Early
detection also supports the efficiency of the healthcare system. The cost of treatment in the early
stages is much lower than the cost of treating patients with severe or drug-resistant TB. Thus, early
detection impacts not only health but also the social and economic aspects of the community
(Paskaria, et al, 2024).

Limited access to conventional radiology facilities is a major obstacle, particularly in remote areas
such as East Nusa Tenggara (NTT). The use of portable X-ray technology is considered a potential
innovation to expand screening coverage and accelerate the diagnosis of pulmonary TB. The use
of portable X-ray technology is a strategic solution to overcome limited access to conventional
radiology facilities in remote areas, such as NTT. Limited facilities, difficult geography, and
limited radiographers are the main obstacles to early TB detection in these areas. Portable X-ray is
an important innovation in the early detection of pulmonary tuberculosis (TB), particularly in
remote areas and high-risk populations. With this technology, examinations can be performed
directly in the community without having to wait for patients to come to the hospital, thereby
minimizing the barriers of distance, cost, and time (Paulis et al, 2025).

Early detection through portable X-rays allows for faster detection of TB cases, prompt initiation
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of treatment, and suppression of community transmission. This aligns with World Health
Organization (WHO) recommendations emphasizing the importance of active community-based
screening for TB control. Therefore, portable X-rays serve not only as a diagnostic tool but also as
a preventive and promotive strategy to strengthen health systems, accelerate TB elimination, and
sustainably improve public health. This study aims to systematically analyze the role and
effectiveness of portable X-rays as a strategy for preventing and controlling pulmonary
tuberculosis.

METHOD
The method used was a systematic review, examining scientific articles published in electronic
databases such as PubMed, Scopus, and Google Scholar within a specific publication year.
Inclusion criteria included studies addressing the use of portable X-rays in the screening, early
diagnosis, and control of pulmonary TB in the general population and high-risk groups. The article
selection process followed the PRISMA guidelines.

RESULT AND DISCUSSION
After conducting a search for scientific articles through Google Scholar, PubMed, and
ScienceDirect, 3 articles were found that met the inclusion criteria from a review of 24,840

published clinical and research articles, including the following.

Table 1.
Characteristics of the Analyzed Articles
Altllgrlr?é s Title ggiﬁggs Design and Method Findings
Patrick Implementation  This presents a A descriptive qualitative study in The use of X-ray for screening at the community
Dakum et of Portable formative eight local government areas, and 24  level is considered the best method, given the
al Digital Chest assessment of focus group discussions and 30 key convenience of proximity to TB contacts and
X-ray Machine the informant interviews were conducted reduced concerns about transportation costs to
for implementation using a four-stage sampling health facilities. Furthermore, community TB
Tuberculosis of mobile PDX technique to select participants. screening is conducted concurrently with
Contact machines for Validated transcribed notes were screening for other health conditions such as high
Tracing in Oyo contact tracing entered and analyzed using Nvivo. blood pressure and diabetes. Portable X-ray
and Osun in Oyo and Respondents ranged in age from 17 detection can be implemented at the community
States, Nigeria: Osun  states, to 85 years, with a mean age 0of42.08 level to allow more TB contacts living with the
A Formative Nigeria. + 149 years, and 4.0% had a index patient to be screened without distance and
Assessment postgraduate degree. transportation constraints.
Josef Early detection  Analyzing the Electronic databases, including X-rays are used for automated tuberculosis
Yayanetal oftuberculosis: findings of PubMed, Embase, and Google detection. Interferon gamma release assays,
a systematic several Scholar, were searched using a routine passive and active case detection,
review published combination of keywords and portable X-rays and nucleic acid amplification
studies on the Medical Subject Headings (“early testing, and highly sensitive enzyme-linked
topic of early tuberculosis detection”). Additional immunosorbent assays (ELISAs) play a crucial
tuberculosis search terms were also used to ensure  role in improving tuberculosis detection.
detection. comprehensive coverage of the
literature.
Mawaddah Classification Tuberculosis This study was experimental, The test results yielded a final epoch value o200,
Harahap et  of Tuberculosis Classification analyzing the efficiency and with an accuracy of 0.9892, meaning the CNN
al Based on Lung Based on Lung accuracy of a Convolutional Neural has a 98% accuracy. The validation accuracy was
X-Ray Image X-ray Images Network (CNN) model using a data  0.9835, or 98%. Therefore, the classification test
with Data with a Data science approach in classifying results using CNN are quite accurate. With such
Science Science normal and abnormal lung X-ray high CNN results, it can be considered for use in
Approach Approach images. TB classification..
Using Using
Convolutional Convolutional
Neural Neural
Network, 2022  Networks.
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The Epidemiological Context of Pulmonary Tuberculosis

Pulmonary tuberculosis (TB) remains a global public health problem with high incidence and
mortality rates, particularly in developing countries. The high burden of TB is influenced by delayed
diagnosis, limited access to health services, and low coverage of active screening in at-risk
populations. Early detection is a key component of primary and secondary TB prevention strategies
because it can break the chain of transmission through prompt and appropriate therapy. Conventional
approaches that rely on patient visits to health facilities are often ineffective in reaching remote
populations and vulnerable groups. Therefore, innovative health technologies are needed to increase
access and coverage of TB screening at the community level. One emerging technology is the use of
portable X-rays as radiological screening tools in the field (Puspita et al., 2025).

The Role of Portable X-Rays in TB Prevention and Control Strategies

Portable X-rays are portable radiography devices that can be operated outside of hospital facilities,
such as community health centers, mobile health posts, schools, or remote communities. In the
context of TB prevention and control, portable X-rays serve as an active screening method (active
case finding) aimed at identifying individuals with lung abnormalities suggestive of TB before severe
symptoms develop. A systematic review of various studies has shown that portable X-rays increase
TB case finding rates compared to passive strategies that rely solely on examining symptomatic
patients presenting to health facilities. This strategy is particularly relevant in areas with a high TB
burden, limited infrastructure, and geographic barriers.

Effectiveness of Portable X-Rays Based on a Systematic Review

A synthesis of various studies shows that the use of portable X-rays in TB screening programs has

several key impacts (Somkhuan et al., 2022).

1) Increased TB Case Detection
A systematic review reported that portable X-ray-based screening can detect both latent and active
TB cases in individuals who have not yet shown clear clinical symptoms. This is important
because asymptomatic individuals can still transmit TB in the community. Therefore, portable X-
rays contribute significantly to expanding the scope of early detection.

2) High Sensitivity as a Screening Tool
Radiologically, pulmonary TB has distinctive characteristics such as infiltrates, cavities, and lung
consolidation. Portable X-rays have a high enough sensitivity to identify these abnormalities,
although their specificity is limited. Therefore, portable X-rays are more appropriate for use as an
initial screening tool, rather than as a definitive diagnostic tool.

3) Integration with Microbiological Testing
Most studies in the systematic review emphasized that portable X-rays are most effective when
combined with confirmatory tests, such as rapid molecular tests or sputum smear examinations.

This integration improves diagnostic accuracy while accelerating clinical decision-making.

1) Contribution to TB Prevention and Control
From a public health perspective, the use of portable X-rays contributes to several key aspects:
First, preventing transmission. Early detection allows for faster treatment, thereby reducing the
infectivity period of TB patients. This has a direct impact on reducing transmission at the
community level. Second, Equitable Access to Health Services. Portable X-rays overcome
geographic and social barriers by bringing screening services directly to the community. This
approach supports the principle of social justice (equity) in health care. Third, Strengthening the
TB Surveillance System. Portable X-ray screening data can be used as a basis for mapping the
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epidemiology of TB in specific areas, thus assisting in the planning of more targeted health
interventions (Yayan et al., 2024).

2) Field Implementation Challenges
Despite demonstrating significant benefits, the use of portable X-rays also faces several obstacles,
such as: First, Limited Radiological Interpretation. Interpretation of X-ray results requires trained
healthcare workers. Misinterpretation can lead to overdiagnosis or underdiagnosis of TB. Second,
Cost and Infrastructure. Initial investment for equipment procurement, maintenance, and the need
for electricity or batteries pose challenges in areas with limited resources. Third, Ethical and Social
Issues: Mass screening requires a sound communication approach to avoid stigmatizing
individuals detected with lung abnormalities (Yayan et al., 2024).

3) Implications for Health Policy and Practice
Based on the findings of a systematic review, portable X-rays are recommended as part of a
national TB control strategy, particularly for areas with high TB rates, at-risk populations (densely
populated settlements, migrant workers, remote areas), and community-based screening
programs. Health policies need to integrate the use of portable X-rays with laboratory referral
systems, case reporting, and ongoing treatment to ensure program success.

CONCLUSION

Portable X-rays are an effective and innovative strategy for preventing and controlling pulmonary

tuberculosis, particularly in improving early detection and reaching populations with limited access

to healthcare. Integrating this technology into the national TB program requires radiation safety

regulations, increased healthcare workforce capacity, and ongoing policy support.
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ABSTRACT

Anemia is a condition in which the body lacks sufficient red blood cells and/or hemoglobin. In women, a
hemoglobin level of less than 12.0 g/100 ml is considered an indication of anemia. It is a major global public
health problem in both developed and developing countries. This study aimed to determine the relationship
between Body Mass Index (BMI), Upper Arm Circumference (MUAC), Iron Tablet Intake (Fe), and Level
of Knowledge on the occurrence of anemia in adolescent girls at the Asy Syifa Islamic Boarding School in
Balikpapan City. This study was an analytical study with a cross-sectional design. This study was conducted
in Balikpapan City from March to June 2025. The subjects were all 12th grade female students at the Asy
Sifa Islamic Boarding School in Balikpapan. Data were collected through questionnaires and HB, BMI, and
MUAC examinations. Data analysis used logistic regression. The results of the analysis with the logistic
regression test concluded that there was an inverse effect between adolescent girls' knowledge and the risk
of anemia (OR = 0.42, CI =0.70-2.50, p = 0.342). There is a positive influence between Lila and the risk of
anemia (OR=6.07, CI=1.47-24.92, p=0.012), compliance in consuming Fe tablets (OR=3.91, CI=1.06-
14.35, p=0.0039), and BMI (OR=4.64, CI=1.23-17.50, p=0.023) with the risk of anemia. Anemia in
adolescent girls is influenced by LILA, Compliance in consuming Fe tablets and BMI.CI=1.47-24.92,
p=0.012), compliance in consuming Fe tablets (OR=3.91, CI=1.06-14.35, p=0.0039), and BMI (OR=4.64,
CI=1.23-17.50, p=0.023) with the risk of anemia. Anemia in adolescent girls is influenced by LILA,
Compliance in consuming Fe tablets and BMI.

Keywords: adolescent girl; anemia; determinant

INTRODUCTION

Anemia is a condition in which the body lacks sufficient red blood cells and/or hemoglobin. In
women, a hemoglobin level of less than 12.0 g/100 ml is considered an indication of anemia. It is
a major global public health problem in both developed and developing countries (Warner &
Weyand, 2022). Among the types of anemia, iron deficiency anemia is most common in early
adolescence and is caused by increased nutritional needs due to rapid growth rates among
adolescent girls, exacerbated by menstruation (Sudfeld et al., 2020). Globally, approximately 1.2
billion people are adolescents, 90% of whom live in low- or middle-income countries (Kassebaum
et al., 2015).

The World Health Organization (WHO) defines adolescents as the age group between 10 and 19
years, with the second-fastest growth rate after infancy (Ummah, 2019). This is a period of rapid
growth, and 45% of skeletal growth, 15%-25% of adult height, and up to 37% of total bone mass
are achieved during this period. This rapid growth increases the iron requirements for hemoglobin
in the blood and myoglobin in muscles. They are a vulnerable group for anemia due to the increased
iron requirements to support their rapid growth and mental development and to replace losses due
to menstruation (Abbaspour et al., 2014). Adolescent girls are at high risk for anemia due to the
physical and physiological changes that place higher demands on their nutritional needs. The
resulting anemia can cause cognitive impairment in animals and humans, with damage to brain
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mitochondria being the underlying cause associated with impairments in attention span,
intelligence, sensory perception, emotion, and behavior.

METHOD

This study was conducted using a cross-sectional design. It was conducted from January to July
2024 at senior high schools in Balikpapan City. The population was female students in grades 10,
11, and 12 at two schools: Asy Syifa Islamic Boarding School Balikpapan and SMK N 2
Balikpapan. This study excluded every adolescent girls reported having specific diseases such as
cancer or severe anemia, menstruating, pregnant or had previously been pregnant.

The instruments used in this study consisted of physical measuring instruments and questionnaires
to collect data according to the research variables. For Anemia examination (Hb <12 g/dL) using
a digital Hb meter, Body Mass Index (BMI) using a digital scale and stadiometer, Upper Arm
Circumference using a special LILA meter. For the level of knowledge using a true-false
questionnaire with a Cronbach’s alpha score of 0.756 and Compliance with Iron (Fe) Tablet Intake
with a self-report questionnaire. Data analysis is stated with Odds Ratio (OR) by using the logistic
regression on the confidence rate of 95% (o= 0.05). The whole analysis was done by using STATA
13.

The study was assessed by the Health Research Ethics Committee of Sari Mutiara Indonesia
University No. 3272/F/KEP/USM/I1/2025. This study was conducted based on the specified
criteria, which include explaining the study benefits and the respondents right, protecting the
privacy of respondents, and upholding aspects of fairness and the principle of openness by
explaining research procedures and informed consent. Written informed consent was given to
participate.

RESULT AND DISCUSSION

Univariate Analysis Results

The univariate description of the research variables explains the general description of the research
data for each research variable including age, knowledge, LILA, compliance with FE tablet
consumption, BMI, and anemia.

Table 1.
Results of Univariate Analysis of Anemia Determinant Characteristics
Variabel Kategori n %

Age 17 42 63.64
18 21 31.82
19 2 4.55

Knowledge Tinggi 11 16.67
Rendah 55 83.33

MULA Normal 37 56.06
KEK 29 43.94

Kepatuhan Konsumsi Tablet FE Patuh 25 47.88
Tidak Patuh 41 62.12

IMT Gizi Baik 25 37.88
Gizi Buruk 41 62.12

Anemia Tidak Anemia 26 39.39
Anemia 40 60.61

Based on table 1, it was found that most of the respondents were in the 17 years age group as many
as 42 (63.64%), had low knowledge as many as 6 (9.09%), had LILA with KEK Category as many
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as 29 (43.49%), FE tablet intake was mostly non-compliant as many as 41 (62.12%), BMI was
Less than 21 (31.82%) and Overweight 20 (31.82%), and experienced anemia as many as 40
(60.61%).

BIVARIATE AND MULTIVARIATE ANALYSIS RESULTS
In bivariate and multivariate analysis, it used the Logistic Regression test by looking at the Crude
OR and Adjusted OR values that are significantly related if the p-value <0.05. Bivariate and
multivariate results in Table 2 show about the results of the relationship between several dependent
variables and the independent variables studied.

Table 2.
The relationship between several dependent variables and the independent variables studied.

Variabel Kategori Kejadian Anemia Nilai p OR
Anemia Tidak
Anemia

Pengetahuan Tinggi 8 (6.7%) 3 (4.3%) 0.367 0.8123
Rendah 32 (33.3%) 23 (21.7%)

Lila Normal 15(22.4%) 22 (14.6%) 0.0001 14.200
KEK 25(17.6%) 4 (11.4%)

Kepatuhan Konsumsi Tablet FE ~ Patuh 10 (15.2%) 15 (9.8%) 0.007 7.157
Tidak Patuh 30 (24.8%) 11 (16.2%)

IMT Gizi Baik 8 (15.2%) 17 (9.8%) 0.0001 13.793

Gizi Buruk 32 (24.8%) 9 (16.2%)

Based on table 2, respondents who have low knowledge mostly experience anemia as many as 32
respondents (33.3%). The results of the statistical analysis obtained a p value = 0.367, it was
concluded that there was no relationship between the knowledge of adolescent girls and anemia in
adolescent girls. In the LILA variable, respondents who have LILA with KEK mostly experience
anemia as many as 25 respondents (17.6%), and the statistical value obtained p = 0.0001, it was
concluded that there is a relationship between LILA with KEK and adolescent girls who experience
anemia. The OR value obtained 14.20 means that adolescent girls who have LILA with KEK have
a 14-fold risk of experiencing anemia. In the variable of fulfilling the consumption of FE tablets,
it was found that 30 respondents were non-compliant and experienced anemia (24.8%) with a
statistical result of p = 0.007, it can be concluded that there is a relationship between fulfilling the
consumption of FE tablets and the incidence of anemia in adolescent girls. The OT value obtained
7.157, which means that adolescent girls who do not comply with consuming FE tablets have a 7-
fold risk of experiencing anemia. In the BMI variable, it was found that most of the respondents
who had Malnutrition and Obesity experienced anemia, amounting to 32 respondents (24.8%) with
the statistical test results obtained p = 0.0001. It was concluded that there was a significant
relationship between malnutrition and the incidence of anemia in adolescent girls.

The results of the logistic regression equation can be described There is an inverse (negative) effect
between adolescent girls' knowledge and the risk of anemia, but this effect is not statistically
significant. Adolescent girls with high knowledge have a half-fold lower risk of anemia than those
with low knowledge (OR=0.42, CI=0.70-2.50, p=0.342).

There is a strong positive effect between MULA and the risk of anemia, and this effect is

statistically significant. Adolescent girls with MULA less than 23.5 cm have a 6.07 times greater
risk of anemia than adolescents with normal MULA (OR=6.07, CI=1.47-24.92, p=0.012). There is
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a strong positive effect between adherence to iron tablet consumption and the risk of anemia, and
this effect is statistically significant. Adolescent girls who did not adhere to iron tablet consumption
had a 3.91 times greater risk of developing anemia than adolescents who did (OR=3.91, CI=1.06-
14.35, p=0.0039). There was a strong positive effect between adherence to good nutrition and
anemia, and this effect was statistically significant. Adolescent girls with poor nutrition had a 4.64
times greater risk of developing anemia than adolescent girls with good nutrition (OR=4.64,
CI=1.23-17.50, p=0.023).

Table 3.

Logistic Regression Results of Determinants of Anemia with the Risk of Anemia in Adolescent
Girls

Variabel OR CI P
Independent Lower Upper
Pengetahuan  0.42 0.70 2.50 0.342
LILA 6.07 1.47 24.92 0.012
Kepatuhan 3.91 1.06 14.35 0.039
konsumsi
tablet Fe
IMT 4.64 1.23 17.50 0.023
Likelihood -30.625
P= 0.0001

There was an inverse (negative) effect between adolescent girls' knowledge and the risk of anemia,
but this effect was not statistically significant. Adolescent girls with high levels of knowledge had
a half-fold lower risk of anemia than those with low levels of knowledge (OR=0.42, CI=0.70-2.50,
p=0.342). According to the researchers, knowledge can influence the occurrence of anemia in
adolescents. Adolescents who have good knowledge about a balanced nutritional menu that
benefits the body will pay more attention to the food they consume, thereby reducing the risk of
anemia. Furthermore, adolescents with minimal knowledge about anemia, its signs, effects, and
prevention also result in them consuming foods with low iron content, thus not meeting their iron
intake needs.

The effect of MUAC on the risk of anemia. Logistic regression results showed that MUAC was a
confounding variable influencing the relationship between knowledge and iron supplement intake
and the incidence of anemia. Adolescent girls with MUAC categorized as KEK (Certainly Chronic
Energy Deficiency) were at greater risk of anemia compared to those with normal MUAC.
Physiologically, a low MUAC reflects malnutrition and low energy/protein reserves, which are
associated with inadequate nutrient intake (especially iron, protein, and vitamins that support
erythropoiesis), thus increasing susceptibility to anemia. Several studies support MUAC as an
important anthropometric indicator of anemia in adolescent girls. A literature review indicates that
MUAC and BMI are recommended as initial assessments to screen nutritional status and estimate
the risk of anemia in adolescent girls (Yunita et al., 2024).

A study in Pekanbaru found that adolescent girls with low MUAC (<22 cm) had a nearly twofold
higher risk of anemia (PR=1.95; 95% CI: 1.05-3.60) after controlling for other variables (Putri et
al., 2025). A study in Donggala also reported that MUAC <23.5 cm was a risk factor for anemia in
adolescent girls (Subagyo et al., 2023). In a population of women aged 19—49 years in Indonesia,
the combination of low BMI and low MUAC increased the odds of anemia by nearly threefold
(aOR=2.83; 95% CI: 2.19-3.68) (Nainggolan et al., 2022). Findings in India showed that every 1
cm increase in MUAC was associated with a 0.11 g/dL increase in Hb levels, confirming a linear
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relationship between somatic growth (including MUAC) and hemoglobin levels (Ahankari &
Fogarty, 2020).

Practically, the results of this study confirm that MUAC can be used as a simple screening tool to
identify adolescent girls at high risk of anemia in schools and health facilities. Recommended
interventions include nutrition education, increased intake of a balanced, nutritious diet, and iron
supplementation in groups with MUAC <23.5 cm, as recommended by various studies highlighting
the role of nutritional status in adolescent anemia (Putri et al., 2025), (Yunita et al., 2024), (Subagyo
et al., 2023), (Nainggolan et al., 2022), (Sari et al., 2022), (Fauziah et al., 2024).

The Effect of Iron Tablet Compliance on the Risk of Anemia. Logistic regression results show a
strong positive effect between iron tablet compliance and the risk of anemia in adolescent girls.
The OR value = 3.91 (95% CI: 1.06—-14.35; p = 0.0039) means that adolescent girls who are non-
compliant with iron tablet consumption have a risk of anemia approximately 3.9 times greater than
those who are compliant. The confidence interval does not cross 1 and the p value <0.05 indicate
that the effect is statistically significant.

Biologically, adherence to iron tablet consumption plays a crucial role in maintaining adequate iron
reserves and hemoglobin synthesis. Non-compliance can result in insufficient iron supply to meet
increased needs due to growth and menstrual blood loss, increasing the risk of iron deficiency
anemia. Various studies support these findings. A study in Jambi reported that adolescent girls who
did not regularly take iron tablets had the highest proportion of anemia (92.3%) and there was a
significant relationship between adherence to iron tablet consumption and the incidence of anemia
(p=0.000). 3 Another study on female students in Bondowoso also found a significant relationship
between adherence to iron tablet consumption and hemoglobin/anemia levels (Feriyanti et al.,
2022). A study in Yogyakarta showed that non-adherence to iron tablet consumption was closely
associated with high rates of anemia in adolescent girls (p=0.000) (Ruqoiyah, 2020).

A cohort study at Praya Tengah 1 State Senior High School showed that adolescent girls who did
not consume iron tablets had a 6.35-fold greater risk of anemia than those who did (RR=6.35;
p<0.001) (Mugqarrobin et al., 2025). Several other studies in Indonesia also found a consistent
relationship between adherence to iron supplementation (TTD) and the incidence of anemia in
adolescent girls in various regions (Suffara, 2025). Systematic reviews confirm that adherence to
iron supplementation is a key factor in the success of adolescent anemia prevention programs
(Tabita et al., 2023) (Feriyanti et al., 2022). Thus, the OR=3.91 result in this study is in line with
previous evidence that non-compliance with Fe tablet consumption is an important risk factor for
anemia in adolescent girls, and strengthens the recommendation to improve compliance through
education, school and family support, and regular monitoring of the iron tablet (TTD) program.

The Effect of BMI on the Risk of Anemia. The results showed a strong positive relationship
between nutritional status and the incidence of anemia in adolescent girls, with an OR of 4.64 (95%
CI: 1.23-17.50; p=0.023). This means that adolescent girls with poor nutrition have a risk of
anemia approximately 4.6 times greater than those with good nutrition, and this relationship is
statistically significant. These findings align with various studies showing that poor nutritional
status is a significant risk factor for anemia in adolescents. Research in Tarakan reported that
nutritional status was significantly associated with the incidence of anemia in adolescent girls;
being severely underweight, underweight, or obese increased the risk of anemia, although
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adolescents with a normal BMI could still experience anemia (Noviyanti et al., 2024). Another
study in Yogyakarta also found a significant association between nutritional status and anemia in
adolescent girls (p=0.001) (Athala & Khofiyah, 2025). Research in Hangtuah Tarakan even
concluded that poor nutritional status increased the risk of anemia by approximately fourfold, a
magnitude consistent with the OR of 4.64 in this study.

Biologically, malnutrition (either undernutrition or excess) can lead to micronutrient deficiencies
(especially iron, folate, and vitamin B12), which play a direct role in hemoglobin formation. A
meta-analysis in Ethiopia showed that low BMI and inadequate dietary intake were associated with
an increased risk of anemia in adolescent girls (Berhe et al., 2022). A longitudinal study in Malaysia
also showed that adolescents who did not meet the daily iron intake requirement had a significantly
higher risk of anemia and iron deficiency anemia (Krishnan et al., 2021). In Indonesia, a study in
Pekanbaru showed that low mid-upper arm circumference and certain nutritional status were
associated with an almost doubled risk of anemia (Putri et al., 2025).

In addition to nutritional status, diet quality and dietary diversity also mediate this relationship.
Research on adolescent girls in West Java showed that low diet quality (low DQI-A) was associated
with lower hemoglobin levels and a higher prevalence of anemia (Id et al., 2020). A recent meta-
analysis also confirmed that low dietary diversity increases the odds of anemia in children and
adolescents (OR=1.7) (Li et al., 2025). Thus, the OR=4.64 result in this study is consistent with the
evidence that adolescents with malnutrition have a much higher risk of anemia, and supports the
importance of nutritional improvement interventions, increasing food quality and diversity, as well
as nutrition education and iron supplementation in adolescent girls (Id et al., 2020) (Krishnan et
al., 2021) (Li et al., 2025) (Berhe et al., 2022).

CONCLUSION

This study concludes that anemia among adolescent girls at Asy-Syifa Islamic Boarding School in
Balikpapan is significantly influenced by nutritional and behavioral factors. Upper Arm
Circumference (MUAC), compliance with iron (Fe) tablet consumption, and Body Mass Index
(BMI) were found to have a statistically significant association with the incidence of anemia.
Adolescent girls with MUAC <23.5 cm were 6.07 times more likely to experience anemia, those
who were non-compliant with iron tablet consumption had a 3.91 times greater risk, and those with
poor nutritional status (abnormal BMI) had a 4.64 times higher risk of anemia. Although
knowledge level showed an inverse relationship with anemia risk, this association was not
statistically significant. These findings indicate that anthropometric indicators and adherence to
iron supplementation play a more decisive role in determining anemia risk than knowledge alone.
Therefore, efforts to prevent anemia in adolescent girls should prioritize improving nutritional
status, strengthening iron supplementation compliance programs, and implementing routine
MUAC and BMI screening in schools. Integrated interventions involving nutrition education,
dietary improvement, and regular monitoring of iron tablet consumption are essential to effectively
reduce the prevalence of anemia among adolescent girls.
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ABSTRACT

A child is classified as stunted if the length or height according to age is lower than the applicable national
standard. The study showed that heredity only slightly (4-7% in women) affects a person's height at birth.
In contrast, the influence of environmental factors at birth was very large (74-87% in women). This proves
that supportive ecological conditions can help children's growth and development. The research design in
this study is analytic with a cross-sectional approach. Data analysis used univariate and multivariate
analysis. The results of the analysis of the relationship between social protection ownership showed that as
many as 159 (71.0%) toddlers who did not have social protection were stunted. Meanwhile, among toddlers
with social protection, 94 (55.0%) experience stunting. The results of the analysis obtained OR = 2.004
meaning that toddlers who do not have social protection have a 2.004 chance times to experience stunting
compared to toddlers who have social protection. There is a significant relationship between social
protection and the incidence of stunting in children aged 0-59 months in Pringsewu Regency in 2021 (p-
value = 0.001, OR =2.004).

Keywords: social protection; stunting; toddlers

INTRODUCTION

Stunting is a condition of failure to thrive in children under five due to chronic malnutrition,
especially in the First 1,000 Based on 2019 Ministry of Health data in Indonesia there were 27.7%
stunted toddlers, Lampung Province 27.28% (2018), of the target of 14% (2024).1,2,3,4 The level
of one's nutritional knowledge influences attitudes and behavior in food selection.5,6,7,8 The study
showed that heredity only slightly (4-7% in women) affects a person's height at birth. In contrast,
the influence of environmental factors at birth was very large (74-87% in women).9,10,11 Health
services are very sensitive to changes in the economic situation. Disturbances in the economic
situation will disrupt the accessibility of communities and families to health services, for example,
immunization services, and care related to child growth, morbidity, and mortality.12,13,14,15
According to Adiyanti's research results, it shows that children who come from families with
unprotected water sources with inappropriate types of latrines have a risk of suffering from stunting
1.3 times higher than children who come from families with water sources. protected and an
appropriate type of latrine.

METHOD

The research design in this study is analytic with a cross-sectional approach. The multivariate test
used is logistic regression which is a mathematical model approach used to analyze the relationship
of one or several independent variables with dependent categories that are dichotomous/binary.
The number of samples in the study was 359 respondents and added 10% to overcome samples
with incomplete data. So that the total number of samples analyzed in this study amounted to 395
respondents. This research was conducted in Pringsewu District, Lampung, Indonesia.
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RESULT AND DISCUSSION
Tabel 1.
Independent Stunting Incident Total p-value OR
Variabel Stunting Normal (95% CI)
f % f % f %

Social Protection

There is’nt any 159 71,0% 65 29,0% 224 100% 0,001 2,004
There is 94 55,0% 77 35,9% 171 100% (1,32- 3,04

Relationship of Social Protection with Stunting Incidence in Toddlers 0-59 months

Used to analyze the relationship of one or several independent variables with dependent categories
that are dichotomous/binary. The number of samples in the study was 359 respondents and added
10% to overcome samples with incomplete data. So that the total number of samples analyzed in
this study amounted to 395 respondents. This research was conducted in Pringsewu District,
Lampung, Indonesia. The research was carried out in June 2021. The results of the analysis
obtained OR = 2.004 meaning that toddlers who do not have social protection have a 2.004 chance
times to experience stunting compared to toddlers who have social protection. The results of the
analysis show that there are still 224 (56.7%) children under five who do not have social protection.
Meanwhile, there are 171 toddlers, or around 43.3% who already have social protection.

According to the researchers, the results of this study are in accordance with the conditions in
Pringsewu District only has access to health insurance participants of 58.72%, so access to health
insurance participants still needs to be increased to 100% in order to reduce the incidence of
stunting. Efforts to reduce stunting are carried out through two interventions, namely specific
nutrition interventions to address direct causes and nutrition-sensitive interventions to address
indirect causes. Sensitive nutrition interventions include increasing access to and quality of
nutrition and health services including social security. Nutrition-sensitive interventions are
generally implemented outside the Ministry of Health.

CONCLUSION

The distribution of the frequency of toddlers experiencing stunting was 253 toddlers (64.1%).
There is a significant relationship between social protection and the incidence of stunting in
children aged 0-59 months in Pringsewu Regency in 2021 (p-value = 0.001, OR = 2.004).
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ABSTRACT

School feeding programmes play a critical role in improving student nutrition. However, inadequate food
safety practices may increase the risk of foodborne outbreaks. On 12 September 2025, a suspected foodborne
outbreak was reported among students of a senior high school in Wonogiri District, Central Java, Indonesia,
following consumption of meals provided through the Free Nutritious Meal Programme (MBG). To
investigate the magnitude, epidemiological characteristics, and source of a school-based foodborne
outbreak. A cross-sectional outbreak investigation was conducted among all students who consumed the
implicated meals on 11 September 2025. A case was defined as any exposed student who developed at least
one symptom, including diarrhoea, abdominal pain, nausea, vomiting, dizziness, or fever. Data were
collected through structured interviews, environmental assessment of food preparation and storage
practices, and laboratory testing of food and water samples. Descriptive analysis by person, place, and time
was performed, and food-specific attack rates were calculated. Of 516 exposed students, 340 developed
symptoms, resulting in an overall attack rate of 66%. The most frequently reported symptoms were
abdominal pain (26.1%), diarrhoea (25.0%), nausea (16.7%), and vomiting (14.9%). Consumption of eggs
prepared with barbeque sauce showed the highest attack rate (71%) compared with non-consumers (28%).
The epidemic curve demonstrated a point-source outbreak, with symptom onset occurring 20 - 35 hours
after exposure. Laboratory analysis detected Escherichia coli contamination in egg, sauce, and vegetable
samples, with possible co-contamination by Salmonella spp. Environmental assessment identified improper
food handling, inadequate temperature control, and prolonged food storage prior to distribution. This
outbreak was most likely associated with contamination of egg-based dishes served in a school feeding
setting. Strengthening food safety protocols, hygiene training for food handlers, and routine monitoring of
school meal provision are essential to prevent future foodborne outbreaks.

Keywords: e.coli; FETP investigation; foodborne outbreak; food safety; school feeding program

INTRODUCTION

An outbreak (KLB) is defined as a condition marked by a significant increase in morbidity and/or
mortality that is epidemiologically meaningful within a specific area and time period, thereby
requiring an immediate response (Kemenkes RI, 2013). One type of outbreak that continues to
occur frequently is food poisoning, particularly in institutional settings such as schools, Islamic
boarding schools, dormitories, and events involving mass food consumption (Kemenkes RI, 2017).
Food poisoning is generally caused by the consumption of food or beverages contaminated with
biological, chemical, or physical agents. Such exposure may result in acute symptoms within a
relatively short time after ingestion of the contaminated food (WHO, 2015).

Globally, foodborne diseases remain a significant public health problem (WHO, 2015). The World
Health Organization estimates that approximately 600 million people worldwide experience
foodborne illnesses each year, resulting in more than 400,000 deaths. The greatest burden occurs
in low- and middle-income countries, where food safety surveillance systems are often limited
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(Kirk, 2015). This condition highlights that foodborne diseases continue to pose a major challenge
to global public health protection efforts (WHO, 2015).

Children and adolescents are particularly vulnerable to the impacts of foodborne diseases due to
their immune systems not being fully developed. In addition, school-aged populations have a high
dependence on food prepared by others, especially within institutional environments. Exposure to
unsafe food in this group can directly affect health and learning activities. Therefore, food
poisoning incidents in schools have the potential to cause widespread health and social
consequences (Newell et al., 2010).

Food provision in educational institutions through school meal programs has been widely
implemented as an effort to improve students’ nutritional status, attendance, and academic
performance (Kemenkes RI, 2017). Despite providing substantial benefits, large-scale meal
programs may also increase the risk of food poisoning if food safety principles are not consistently
applied (Kemenkes RI, 2017). Various studies indicate that food poisoning incidents in institutional
settings are often associated with inadequate food handler hygiene practices and poor temperature
control (Greig et al., 2007; Lee & Greig, 2013). Prolonged storage of cooked food has also been
reported to contribute to food poisoning outbreaks (Greig et al., 2007).

Biological agents, particularly pathogenic bacteria, have been reported as the primary causes of
food poisoning outbreaks (Apriliansyah et al., 2022). Escherichia coli and Salmonella spp. are
among the most frequently identified etiological agents involved in such outbreaks (Apriliansyah
et al., 2022; Lamichhane et al., 2024; Singha et al., 2023). Infection with pathogenic Escherichia
coli may cause gastrointestinal symptoms such as diarrhea, abdominal pain, nausea, and vomiting
(Singha et al., 2023). Meanwhile, Salmonella spp. infections are often associated with poor food
handler hygiene practices and inadequate food handling procedures (Ehuwa et al., 2021). Both
bacteria are commonly linked to insufficient sanitation and hygiene practices during food
processing and storage. Eggs and egg-based products have been reported as frequent vehicles of
transmission due to their susceptibility to contamination (Ehuwa et al., 2021; Singha et al., 2023).
Foods containing animal-based protein carry a high risk of bacterial contamination if not properly
processed and stored (Ehuwa et al., 2021). These conditions make animal protein based foods an
important risk factor in mass food poisoning incidents (Apriliansyah et al., 2022; Lamichhane et
al., 2024; Singha et al., 2023).

In Indonesia, food poisoning outbreaks continue to be reported routinely each year and frequently
occur in institutional settings such as schools, dormitories, and community events involving mass
food consumption. Surveillance reports indicate that factors such as low compliance with sanitation
and hygiene principles, limited training of food handlers, and weak food safety oversight remain
major challenges (Kemenkes RI, 2023). Therefore, rapid and systematic field epidemiological
investigations are essential to confirm the occurrence of an outbreak, identify sources of exposure,
and formulate appropriate control measures to prevent further spread.

On 12 September 2025, the Wonogiri District Health Office received a report of a suspected food
poisoning outbreak among students at one senior high school (SMA X) in Wonogiri Regency,
Central Java, following the consumption of food provided at the school. A total of 516 students
were known to have consumed the same food on 11 September 2025, and some of them developed
symptoms such as abdominal pain, diarrhea, nausea, vomiting, dizziness, and fever within a certain
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time period after consumption. The relatively large number of cases and their association with a
single common food source raised suspicion of a food poisoning incident originating from a
common source (point source outbreak).

Based on these conditions, a field epidemiological investigation was conducted to confirm the
occurrence of an outbreak, describe case characteristics by person, place, and time, and identify
the food items and risk factors most likely associated with the food poisoning incident among
students at SMA X in Wonogiri Regency. The findings of this investigation are expected to
contribute to the scientific evidence base and to serve as a foundation for formulating
recommendations for the prevention and control of similar incidents in the implementation of
school meal programs.

METHOD

This investigation was an outbreak investigation (Kejadian Luar Biasa, KLLB) using a cross-
sectional study design, conducted to assess the association between food exposure and illness
among the exposed population within the same time period. The investigation was carried out in
September 2025 at SMA X in Wonogiri Regency, Central Java Province, following a report of a
suspected food poisoning outbreak received by the Wonogiri District Health Office. The study
population included all students of SMA X who consumed food from the Free Nutritious Meal
Program on 11 September 2025, totaling 516 students. All exposed individuals were included in
the investigation using a total sampling approach. A case was defined as any student who consumed
the food and developed at least one symptom, including diarrhea, abdominal pain, nausea,
vomiting, dizziness, or fever after consumption.

Data were collected through structured interviews using a questionnaire to obtain information on
respondents characteristics, food consumption history, and clinical symptoms. Environmental
investigations were conducted through direct observation of food preparation, processing, storage,
and distribution practices, along with laboratory testing of food and water samples suspected as
sources of exposure by the Wonogiri District Health Office Laboratory. Data were analyzed
descriptively to describe the distribution of cases by person, place, and time. Attack rates were
calculated to compare the occurrence of illness between groups who consumed and did not
consume specific food items in order to identify foods most likely associated with the food
poisoning outbreak.

RESULT AND DISCUSSION

A total of 516 students who consumed the implicated meals were included in the investigation. The
characteristics of the exposed population are presented in Table 1. Most students were aged 16
years (32.9%), and the majority of the exposed population was female (72.35%). Grade 10 students
accounted for the largest proportion of the exposed population (37%).
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Table 1.
Respondent characteristics (n= 516)

Respondent characteristics f %
Age (years)
14 8 1.6
15 141 27.3
16 170 32.9
17 164 31.8
18 33 6.4
Gender
Male 154 27.65
Female 362 72.35
Grade
Grade 10 193 37.0
Grade 11 157 30.0
Grade 12 166 32.0

Among the exposed students, 340 reported at least one gastrointestinal or systemic symptom
following meal consumption. The distribution of reported symptoms is shown in Table 2.
Abdominal pain (26.1%) and diarrhoea (25.0%) were the most frequently reported symptoms,
followed by nausea (16.7%), vomiting (14.9%), dizziness (13.8%), and fever (3.5%). Multiple
symptoms were commonly reported by individual cases. Because individual cases frequently
reported more than one symptom, the total number of reported symptoms exceeded the total
number of cases.

Table 2.
Distribution of reported symptoms among affected students during the outbreak
Symptom f %
Abdominal pain 306 26.1
Diarrhoea 293 25.0
Nausea 196 16.7
Vomiting 175 14.9
Dizziness 162 13.8
Fever 41 3.5

Attack rates by age group and grade are summarised in Table 3. The highest attack rate was
observed among students aged 16 years (71.2%), followed by those aged 18 years (69.7%) and 17
years (67.1%). Across grades, Grade 11 students experienced the highest attack rate (71.3%),
followed by Grade 12 (67.5%) and Grade 10 (60.1%), indicating a relatively high and comparable
risk of illness across all grade levels.

Table 3.
Attack rates by age group and grade among exposed students
Population at risk Cases Attack rate (%)

Age (years)

14 years 8 3 37.5
15 years 141 83 58.9
16 years 170 121 71.2
17 years 164 110 67.1
18 years 33 23 69.7
Grade

Grade 10 193 116 60.1
Grade 11 157 112 71.3
Grade 12 166 112 67.5

Food-specific attack rates are presented in Table 4. Consumption of eggs prepared with barbeque
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sauce was associated with the highest attack rate (71%) compared with non-consumers (28%).
Other food items, including rice, capcay, tempe orek, and longan fruit, also showed higher attack
rates among consumers than non-consumers, although the differences were less pronounced.

Table 4.
Food-specific attack rates among students consuming meals on 11 September 2025
Food 11 Well Total AR
Rice
Eat 307 130 437 70%
Not Eat 33 43 76 43%
Egg with barbeque sauce
Eat 324 131 455 1%
Not Eat 16 42 58 28%
Tempe Orek
Eat 246 116 362 68%
Not Eat 94 57 151 62%
Capcay
Eat 184 72 256 72%
Not Eat 156 101 257 61%
Longan Fruit
Eat 256 125 381 67%
Not Eat 84 48 132 64%

The epidemic curve showed a unimodal distribution, with a sharp increase in cases beginning on
the evening of 11 September 2025 and peaking in the early hours of 12 September 2025,
suggesting a common point source exposure.

Epidemic Curve

50
i Shortest Incubation Period : 20 Mi

45 Largest Incubation Period : 35 Hours
Duration : 20 Minutes - 35 Hours

Number of cases

Date & Time of Onset

Figure 1. Epidemic curve of foodborne outbreak among students, SMA X Wonogiri, September
2025

Figure 1. Epidemic curve showing the distribution of symptom onset among students following
consumption of school meals at SMA X, Wonogiri, on 11 September 2025. The curve demonstrates
a unimodal pattern consistent with a point source foodborne outbreak, with most cases occurring
within 6-24 hours after exposure. Laboratory examination results of food samples are shown in
Table 5. Escherichia coli contamination was detected in egg, sauce, and vegetable samples, while
Salmonella spp. was identified in egg and sauce samples. Rice, tempe orek, and longan fruit

79


https://jurnal2.globalhealthsciencegroup.com/index.php/PICNHS

Proceedings of the International Conference on Nursing and Health Sciences, Volume 7 No 1, January - June 2026
e-ISSN 2774 — 5104, Global Health Science Group
https://jurnal2.globalhealthsciencegroup.com/index.php/PICNHS

samples tested negative for both pathogens.

Table 5.
Laboratory examination results of food samples collected during the outbreak investigation
Laboratory examination results

Food sample

E. coli Salmonella spp.
Rice Negative Negative
Egg Positive Positive
Sauce Positive Positive
Tempe Negative Negative
Vegetables Positive Negative
Longan Fruit Negative Negative

The results of the epidemiological investigation confirmed that the illness among students of SMA
X in Wonogiri Regency met the criteria for a food poisoning outbreak, as indicated by the
occurrence of two or more cases with similar symptoms following the consumption of food from
a common source. The epidemic curve demonstrated a unimodal pattern with a sharp rise and
decline in cases within a short time period, suggesting exposure from a single common source
(point source outbreak). This pattern is consistent with the characteristics of food poisoning
outbreaks that frequently occur in institutional settings such as schools, where food is consumed
simultaneously by a large number of individuals (Brendan R. Jackson, 2013; Daniswara, 2025;
Faife et al., 2024; Iskandar, 2022).

The overall attack rate in this outbreak reached 66%, which is considered high compared to several
reported food poisoning outbreaks in school and large-scale catering settings. A high attack rate
reflects widespread exposure and suggests a high level of contamination in the consumed food
(Daniswara, 2025). Analysis of food-specific attack rates indicated that consumption of eggs with
barbecue sauce had the highest attack rate among all menu items, strengthening the suspicion that
this dish was the primary source of exposure. Eggs and egg-based products are well recognized as
high-risk foods due to their susceptibility to contamination by pathogenic bacteria, particularly
Salmonella spp., when food processing, cooking, and storage practices do not comply with food
safety standards (Lamichhane et al., 2024; Solis et al., 2023).

These epidemiological findings were further supported by laboratory results that detected the
presence of Escherichia coli in egg, sauce, and vegetable samples, as well as Salmonella spp. in
egg and sauce samples. Both bacteria are among the most frequently reported etiological agents in
food poisoning outbreaks, particularly those associated with foods of animal origin and ready-to-
eat foods (Faife et al., 2024; Singha et al., 2023). Infection with pathogenic E. coli commonly
causes gastrointestinal symptoms such as diarrhea, abdominal pain, nausea, and vomiting, which
were consistent with the predominant clinical manifestations observed in this outbreak (Croxen et
al., 2013).

Most cases in this outbreak developed symptoms within 6—24 hours after food consumption, which
is consistent with the incubation period of Salmonella spp. infection as well as certain strains of E.
coli. This finding aligns with previous reports of food poisoning outbreaks involving egg-based
foods and inadequate food handling practices, particularly in large-scale food service settings
(Lamichhane et al., 2024). The detection of more than one pathogenic agent in the food samples
suggests the possibility of co-contamination, which may have contributed to the high number of
cases and the variability of clinical symptoms reported.
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Environmental investigations identified several weaknesses in the implementation of food hygiene
and sanitation practices, including unhygienic food handling, inadequate temperature control
during storage, and prolonged storage of cooked food prior to distribution. Such conditions are
known to accelerate the growth of pathogenic bacteria, especially in high-risk foods produced in
large quantities for mass catering (Al-Kandari et al., 2019; Chen et al., 2024). In addition,
inadequate food handler hygiene practices, including poor hand hygiene and improper use of
personal protective equipment, have been widely reported as key contributing factors to food
poisoning outbreaks in institutional settings (Adane et al., 2025; Chen et al., 2024; Pertiwi et al.,
2025). Other studies have also emphasized that catering operators’ behavior and the quality of food
handling practices are strongly associated with the occurrence of food poisoning outbreaks (Saragih
et al., 2025).

School meal programs provide substantial benefits in improving students’ nutritional status and
academic performance. However, the implementation of large-scale meal programs also poses
potential food safety risks if not accompanied by strict hygiene and sanitation standards. Recent
studies have highlighted that major challenges in school meal programs include limited training of
food handlers, suboptimal food safety supervision, and low compliance with temperature and
storage time control procedures (Bundy et al.,, 2018; Suryoadji et al., 2024). Therefore,
strengthening food safety systems within school meal programs including regular training for food
handlers, strict temperature control, and routine supervision is essential to prevent the recurrence
of similar outbreaks in the future.

This investigation has several limitations. Laboratory testing did not include all food items
consumed, therefore the possibility of other sources of exposure cannot be entirely excluded. In
addition, laboratory analyses did not include quantitative bacterial counts or specific strain
identification, limiting the ability to determine contamination levels and the relative contribution
of each pathogen to the severity of symptoms. Nevertheless, the combination of epidemiological
findings, laboratory results, and environmental investigation provides sufficiently strong evidence
to identify the primary source of exposure and the key risk factors contributing to this outbreak.

CONCLUSION

This outbreak was most likely associated with contamination of egg-based dishes served in a school
feeding setting, supported by epidemiological findings, food-specific attack rates, and laboratory
detection of Escherichia coli with possible Salmonella spp. contamination.
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ABSTRACT

The length of hospital stay for postoperative patients is an indicator of hospital service quality and treatment
efficiency. Factors related to recovery from general anesthesia affect this length, given that this phase is
critical for physiological monitoring. The Aldrete score is used to assess early recovery through five
parameters: activity, respiration, circulation, level of consciousness, and oxygen saturation in the recovery
room. This study aimed to determine the relationship between the Aldrete Score and the length of stay in
patients after general anesthesia at Dr. R. Hardjanto Balikpapan Regional General Hospital. An analytical
observational design with a cross-sectional approach was applied. The sample consisted of 61 patients after
general anesthesia who were selected purposively from medical records. Data analysis used Spearman's
correlation test. The results showed a p-value of 0.173 with a correlation coefficient of r =—0.177, indicating
no significant relationship between the Aldrete Score and length of stay. Nevertheless, the Aldrete Score
remains relevant as an indicator of early recovery in postoperative patients.

Keywords: aldrete score; general anesthesia; hospital efficiency; length of hospital stay; postoperative
recovery

INTRODUCTION

Recovery of consciousness in patients after general anesthesia is a crucial indicator of hospital
service and patient safety. General anesthesia has become a mainstay in surgical procedures,
enabling invasive procedures by centrally eliminating pain and reversibly suppressing
consciousness. Currently, millions of patients worldwide undergo general anesthesia each year,
with an estimated >300 million surgical procedures annually (Weiser et al., 2016). In Indonesia,
the volume of surgeries has increased by 15-20% per year as access to healthcare facilities has
improved, particularly in type C hospitals such as RS. Dr. R. Hardjanto Balikpapan (Indonesian
Ministry of Health, 2024). However, post-operative recovery from general anesthesia often poses
a clinical challenge that determines the quality of hospital services and patient safety.

Post-operative recovery is often a determining factor in the quality of care and patient outcomes.
Potential complications of general anesthesia include airway obstruction (20-30% of cases),
aspiration (5-10%), hypoxemia (<92% SpO:), postoperative cognitive impairment (POD, 10-50%
in the elderly), and severe neurological conditions such as stroke or intraoperative awareness if not
immediately recognized and treated (Wahyuni et al., 2023; American Society of Anesthesiologists,
2022). Additionally, the administration of general anesthesia significantly affects recovery time
and length of hospital stay—an average of 4-7 days for major surgery—which increases the risk of
nosocomial infections (15% of cases), treatment costs (Rp50-100 million/patient), and the burden
on hospital services amid a national surgery backlog (Yadaf et al., 2024; BPJS, 2025).

Objective assessments of post-anesthesia are performed using the Aldrete Score, developed by J.A.

Aldrete in 1970 and validated globally (Aldrete, 1998). This scale (total score 0-10) evaluates five
main parameters with specific criteria:
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1. Activity (0-2): O=passive; 1=movement of 2 extremities; 2=movement of 4 extremities on
command.

2. Breathing (0-2): O=apnea; 1=dyspnea/shallow; 2=deep/normal breathing.

3. Circulation (0-2): 0>50 mmHg | SBP; 1=20-50 mmHg |; 2<20 mmHg | from baseline.

4. Consciousness (0-2): O=unresponsive; 1=responsive to touch/sound; 2=fully oriented.

5. Oxygen/Skin Color (0-2): 0=SpO2 <90% supplementation; 1=90-92%; 2>92% room air

Patients are considered ready to be transferred from the recovery room (PACU) to the ward if their
score is >9 (Fang et al., 2023). In clinical practice, the duration to achieve this score (ideally <30-
60 minutes) is an indicator of anesthesia efficiency, PACU turnover, and patient readiness
(Marshall & Chung, 2019).

Most studies focus on the correlation between Aldrete scores and PACU length, rather than total
length of stay, which is influenced by multifactorial factors such as comorbidity, nutrition, and
mobilization (Rahmayati et al., 2017; Dexter et al., 2021). In East Kalimantan, data on the
correlation between the Aldrete Score and total length of hospital stay is still limited, even though
length of stay contributes 20-30% of hospital operational costs (Dinas Kesehatan Kaltim, 2024).

METHOD

This study was conducted at Dr. R. Hardjanto Hospital in Balikpapan in October 2026. The study
used an analytical observational method with a cross-sectional design. The study population
consisted of all patients who underwent surgery under general anesthesia in July and August 2025
at Dr. R. Hardjanto Hospital in Balikpapan. A total of 61 samples were taken using consecutive
sampling from the medical records of patients who underwent surgery with general anesthesia
between July 1 and August 31, 2025. The inclusion criteria were adult patients aged 18—65 years.
The inclusion criteria included adult patients who had undergone surgery with general anesthesia
and had complete Aldrete scores.

The data obtained were edited, coded, and entered into SPSS. In the descriptive analysis,
categorical data, namely gender and ASA score, were presented in the form of frequency and
percentage. Ordinal data, namely length of stay and Aldrete score, were analyzed using Spearman's
correlation test with a significance level of p < 0.05.

RESULT AND DISCUSSION

The study was conducted at Dr. R. Hardjanto Hospital in Balikpapan to find the correlation between
Aldrete Score and length of stay. A total of 61 samples that met the inclusion criteria were obtained.
This study found that female patients undergoing surgery with general anesthesia were more
numerous than male patients, accounting for 57% of the total.

Table 1.
Distribution of patients based on gender
Gender f %
Male 26 43
Female 35 57

In this study, 72 patients had an ASA score of 2, meaning they had mild systemic diseases such
as smoking, mild obesity, diabetes mellitus, and controlled hypertension.
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Table 2.
Distribution of patients based on ASA assessment
ASA f %
1 16 26
2 44 72
3 1 1.6

According to this study, 25% of patients aged 48-57 years experienced postoperative
complications with general anesthesia.

Table 3.
Distribution of patients by age
Age Frequency Percentage
18-27 14 23
28-37 11 18
38-47 12 19
48-57 15 25
58-65 9 15
Total 61 100

In this study, almost all patients who underwent surgery with general anesthesia, about 57%, had
an Aldrete score of 10.

Table 4.
Distribution of patients based on Aldrete Score
Aldrete Score Frequency Percentage
8 9 15
9 17 28
10 35 57

In this study, 38% of patients who underwent surgery with general anesthesia had a 2-day
hospitalization period.

Table 5.
Distribution of patients based on length of hospital stay
Length of hospital stay Frequency Percentage
2 38 62
3 20 33
4 3 5

The results of the analysis of the relationship between Aldrete scores and the length of hospital stay
for post-operative patients showed a Spearman correlation coefficient of r = —0.177 with a p-value
of 0.173. These results indicate a weak negative relationship and are not statistically significant.

Table 6.
Results of bivariate analysis
Variabel 1 Variabel 2 N Koefisien Korelasi (p) p-value
Length of hospital

Aldrete Score 61 -0,177 0,173

stay
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The type of anesthesia administered during surgery significantly affects recovery time and length
of hospital stay (Yadaf et al., 2024; White et al., 2019). General anesthesia, the most common form
for major surgery, involves intravenous and inhalation agents to induce unconsciousness,
immobility, and total analgesia (Miller et al., 2020). However, this type of anesthesia carries a high
risk of postoperative complications such as nausea, vomiting, and delayed mobilization, which can
prolong recovery time (Apfel et al., 2012; Gan et al., 2021).

Recovery of consciousness is a key indicator of patient safety after surgery, influenced by factors
such as age, ASA status, duration of surgery, comorbidities, and anesthesia dose (Aldrete, 1998;
Wahyuni et al., 2023). Objective assessment is performed using the Aldrete Score, which evaluates
five parameters: activity, respiration, circulation, consciousness, and skin color. Patients are ready
to be transferred from the recovery room (PACU) if their score is >9 (Fang et al., 2023; Marshall
& Chung, 2019).

Yadaf et al. (2024) stated that general anesthesia resulted in longer hospital stays compared to
regional anesthesia (see also McNicol et al., 2022). Research by Rahmayati et al. (2017) found the
main factors affecting length of stay to be the type of surgery and comorbidities, supported by a
study by Kim et al. (2020) which highlighted comorbidities as an independent predictor.

In this study, statistical analysis showed no significant correlation between the Aldrete Score and
length of hospital stay (p=0.173; r=—0.177). This finding can be explained by the nature of the
Aldrete Score, which is specifically designed to evaluate acute recovery after anesthesia in the
PACU, not to predict medium- or long-term clinical outcomes such as total length of stay (Aldrete,
2011). Overall length of stay is more influenced by factors that occur after the PACU phase,
including wound healing, long-term pain management, nutritional status, the presence of
comorbidities, and the implementation of early mobilization and Enhanced Recovery After Surgery
(ERAS) protocols (Nurjanah et al., 2019; Rahmayati et al., 2017; Kehlet & Dahl, 2002; Ljungqvist
et al., 2017).

These results are consistent with the study by Dexter et al. (2021), which found a strong correlation
between the Aldrete Score and the length of stay of patients in the PACU (r=0.65; p<0.001), but
the correlation became weak and insignificant when associated with the total length of stay
(r=—0.12; p=0.28). Biologically, this can be understood because the Aldrete Score reflects the
short-term residual effects of anesthesia on vital and neurological functions, while the length of
hospital stay is influenced by complex multifactorial variables, including the risk of nosocomial
infection, postoperative complications, and individual responses to the healing process (Awad et
al., 2023).

CONCLUSION

This study shows that there is no significant relationship between the Aldrete Score and the length
of hospital stay of patients after surgery with general anesthesia (p=0.173; r=—0.177). The Aldrete
Score has been shown to better reflect acute recovery after anesthesia in the recovery room (PACU)
and is not strong enough to predict the total length of hospital stay. The length of hospital stay is
influenced by multifactorial factors outside the PACU phase, including the type of surgery,
comorbidities, wound healing process, and postoperative aftercare.
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ABSTRACT

The aging process contributes to a decline in physiological function due to degenerative changes, increasing
the vulnerability of older adults to neurological disorders, such as acute subdural hematoma (ASDH). This
neurological emergency condition carries a high risk of mortality and morbidity in the elderly population.
This case study aims to describe the implementation of gerontological nursing care in an older adult with a
medical diagnosis of acute subdural hematoma accompanied by decreased level of consciousness, through
the intervention of Nasopharyngeal Airway (NPA) insertion. This study employed a descriptive design using
a case study approach. Data were collected through observation, physical examination, vital sign
monitoring, and review of medical records. The initial assessment revealed posterior tongue displacement,
which increased the risk of aspiration and airway obstruction. The results of nursing care showed that after
NPA insertion, the patient’s airway patency was optimally maintained. Although the patient’s Glasgow
Coma Scale (GCS) score remained at the baseline value, the NPA intervention was effective in preventing
deterioration of respiratory status, as indicated by oxygen saturation (SpO:) and respiratory rate remaining
within normal limits. In conclusion, this case study demonstrates that comprehensive gerontological nursing
care plays a crucial role in improving patient safety and the quality of care in older adults with acute
neurological problems.

Keywords: acute subdural haematoma; gerontic nursing; nasopharyngeal airway; older adults

INTRODUCTION

The increasing number of elderly people is a global health challenge. The World Health
Organization (WHO, 2025) reports that by 2030, 1 in 6 people worldwide will be 60 years of age
or older, with the proportion of elderly people projected to increase from 1 billion in 2020 to 1.4
billion. By 2050, the global population aged 60 and over is projected to reach 2.1 billion, while the
number of individuals aged 80 and over is expected to triple between 2020 and 2050, reaching 426
million. Significant demographic changes in the elderly population are occurring worldwide,
including in developed countries like Japan. Data released by the Cabinet Office of Japan (2025)
shows that by 2024, Japan's population aged 65 years and above will reach 36.24 million,
representing 29.3% of its total population of 123.80 million, making Japan the country with the
highest proportion of elderly people in the world. These demographic changes have led to an
increased prevalence of degenerative diseases, neurological disorders, and various physiological
declines that impact the quality of life of the elderly. The WHO (2025) explains that aging causes
a gradual decline in physical and mental capacity and increases the risk of various diseases.
Neurological disorders are one of the leading causes of disability in the elderly. The brain aging
process is a natural mechanism that causes cortical atrophy, decreased gray and white matter
volume, and increased brain vascular vulnerability. This is evidenced by Peng et al. (2024) who
stated that white matter exhibits decreased structural integrity with age, which results in an
increased risk of neurological disorders. These changes increase vulnerability to degenerative
conditions such as dementia and acute conditions such as intracranial hemorrhage. In general, the
neurological system consists of the brain, spinal cord, and protective tissue such as the meninges.
The meninges consist of three main layers: the dura mater, arachnoid, and pia mater.
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In the elderly, physiological brain atrophy causes the subdural space to widen. This condition
increases the risk of tearing the bridging veins, the supporting veins that connect the brain's surface
to the dura mater. This explains why the elderly are more susceptible to developing subdural
hematomas even with mild head trauma or even without obvious trauma. A subdural hematoma
(SDH) occurs when blood collects between the dura mater and the arachnoid. SDHs are classified
as acute, subacute, and chronic based on their time of onset and clinical characteristics. Acute
subdural hematomas (acute SDHs) occur within 1-3 days of injury and are a life-threatening
neurological emergency. Acute SDHs are often associated with severe head trauma, but in the
elderly they can also occur as a result of minor trauma. Nouri et al. (2021) explain that vascular
fragility in the elderly is a major cause of the high incidence of SDHs, especially in those taking
anticoagulants or antiplatelets.

The incidence of subdural hematomas varies globally. The incidence of chronic subdural
hematoma (cSDH) is reported to range from 1.7 to 20.6 per 100,000 population per year and tends
to increase with age. While specific data on the incidence of acute subdural hematoma in the
general population is more difficult to obtain because it is often reported based on trauma registries,
most studies indicate that the incidence of acute SDH increases in the elderly population. Toi et al.
(2018) reported that in Japan, there has been a sharp increase in the incidence of SDH, especially
in those aged >80 years. This is consistent with research by Aromatario et al. (2020), which found
that SDH is one of the most common forms of intracranial hemorrhage in the elderly, with a higher
mortality rate than in younger populations.

The impact of subdural hematoma (SDH) on the elderly is multidimensional, encompassing
physical, psychological, and social aspects. Physically, SDH can increase intracranial pressure,
reduce consciousness, cause motor weakness, cognitive impairment, and the risk of seizures.
Elderly people with SDH are also at risk of complications such as immobility, pneumonia, pressure
ulcers, and deep vein thrombosis. Psychosocially, decreased cognitive and motor function
increases dependence on family and caregivers. Kim et al. (2020) reported that elderly patients
with SDH are more likely to experience a decreased quality of life and require long-term care after
hospital discharge. SDH in the elderly raises various interrelated nursing issues. Frequently
encountered priority issues include the risk of aspiration due to swallowing difficulties and
decreased level of consciousness. According to Pierre (2022), airway obstruction in head injury
patients requires primary attention because it can worsen hypoxia, increase intracranial pressure,
and accelerate neurological degeneration.

Airway management is the primary focus of nursing care for patients with acute SDH. These
interventions include close monitoring of breathing and consciousness, 30° head-up position,
maintaining a clear airway, suctioning as indicated, and collaboration in intubation if there is
significant loss of consciousness. Research conducted by Badjatia et al. (2021) confirms that
airway stability is a key determinant of outcome in patients with acute head injury.

Based on this phenomenon, the elderly are at high risk for head injuries such as acute subdural
hematoma. The high incidence, multidimensional impact, and risk of airway compromise in SDH
cases demonstrate the need for comprehensive, targeted, and evidence-based nursing care.
Therefore, the authors are interested in implementing "Gerontic Nursing Care for the Elderly with
Acute Subdural Hematoma."
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METHOD

This research is a descriptive study using a case study approach. The subject of this case study is
an elderly patient (Mr. I) with a nursing diagnosis of aspiration risk related to decreased
consciousness due to acute subdural hematoma in Room A3, Oribu-Yama Hospital, Okinawa,
Japan. In writing this case study, nursing care was carried out for 3 consecutive days, from July 8
to July 10, 2025. The intervention plan includes preventing aspiration through the use of
Nasopharyngeal Airway (NPA). Data collection techniques in the form of primary data were
carried out directly based on observation, physical examination and monitoring of vital signs.
Secondary data were obtained from medical records, nursing notes, and supporting examinations
(CT-Scan). Nursing care was provided through all stages, including assessment, nursing diagnosis,
planning, implementation, and evaluation.

RESULT AND DISCUSSION

This case study involved an elderly patient in Ward A3 of Oribu-Yama Hospital, Okinawa, Japan,
for three days, with an evaluation conducted on the final day of nursing care. Initial assessment
revealed a decreased level of consciousness and brain herniation (GCS 3). Objective examination
revealed a drooping base of the tongue, increased secretion production, and additional rales. A
review of medical records revealed a history of large amounts of brown emesis (vomiting) two
days prior to the assessment. This condition indicated decreased self-protection of the airway,
leading to a nursing diagnosis of aspiration risk related to decreased level of consciousness due to
an acute subdural hematoma. Additionally, several other nursing issues were identified, including
ineffective airway clearance, decreased adaptive capacity of intracranial pressure, risk of infection,
impaired physical mobility, and self-care deficits.

Nursing evaluation was conducted continuously over three days using the SOAP approach. The
evaluation results indicated that the placement of the NPA was effective in maintaining the patient's
airway patency. In addition to preventing tongue base obstruction, the use of NPA also facilitates
the suctioning procedure, so that large amounts of secretions are successfully removed and rhonchi
breath sounds are reduced after suctioning. Although the level of consciousness remains with a
GCS score of 3 (E1VIM1), the patient's respiratory and hemodynamic parameters are within stable
limits, with SpO2 98%, respiratory rate 20x/min, blood pressure 120/90 mmHg, pulse 94x/min,
and body temperature 37°C. During the observation period, no signs of aspiration were found, so
the risk of aspiration can be prevented and the target of preventive intervention is considered
achieved.

Subdural hematoma (SDH) is a condition where blood accumulates in the subdural space, the area
located between the dura mater and arachnoid (Aromatario et al., 2021). This bleeding is generally
caused by tears in the bridging veins or cerebral cortical veins that connect the brain's surface to
the venous sinuses. These tears are most often triggered by head trauma, ranging from minor blows
to severe injuries, which can damage the small blood vessels in the meninges (Kunapaisal et al.,
2023). The decreased level of consciousness in ASDH patients in this study was a consequence of
increased intracranial pressure (ICP) that triggered brain herniation. This herniation can cause
progressive compression of the brainstem, which plays a role in regulating the respiratory center
and airway protection reflexes (Munakomi & Das, 2023). Disruption of these structures can result
in abnormal breathing patterns and loss of airway protection reflexes (Basinger & Hogg, 2023).
Furthermore, decreased oropharyngeal muscle activity and tone due to impaired neurological
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control increases the risk of functional airway obstruction due to posterior tongue displacement
(Avva et al., 2025).

Airway patency is crucial because even the slightest obstruction can cause hypoxia, leading to rapid
death (Jainurakhma et al., 2021). Initial assessment revealed a drooping of the base of the tongue,
indicating a threat of airway obstruction. Nursing interventions provided included preventing
aspiration through the use of a Nasopharyngeal Airway (NPA) as a strategic preventive measure.
According to StatPearls (2023), an NPA is an airway aid consisting of a flexible tube inserted
through the nasal cavity into the nasopharynx to maintain upper airway patency. NPAs are used to
prevent airway obstruction due to tongue relaxation, particularly in patients with decreased
consciousness who still have a gag reflex. They are used as a temporary intervention to prevent
hypoxia, particularly in cases of head injury before definitive airway management is performed. A
crucial aspect of this case study is the consideration of using an Oropharyngeal Airway (NPA) over
an Oropharyngeal Airway (OPA).

Based on the patient's medical history, he had vomited a large amount of brown matter two days
prior to the assessment. This history suggests a risk of fatal aspiration pneumonia and a potential
surge in intracranial pressure (ICP) if vomiting recurs. The use of an OPA carries a high risk of
larynx stimulation, which can trigger vomiting, making the NPA safer than the OPA for patients
with compromised gastrointestinal stability. Insertion of an NPA also facilitates optimal access for
suctioning. This ease of access allows for effective suctioning of secretions, as evidenced by the
reduction in rales after suctioning. However, during suctioning, large amounts of phlegm often
contaminate the instrument, necessitating cleaning. Because the risk of bleeding increases with
cleaning every shift, cleaning is performed once daily during the day shift or when the instrument
becomes contaminated. The evaluation results showed that although the patient's neurological
status remained static at GCS 3 (brain herniation), respiratory and hemodynamic parameters were
successfully maintained in stable conditions with SpO2 98% and a respiratory rate of 20x/min.
This is in line with Badjatia et al. (2021) that airway stabilization and adequate oxygenation are the
main determinants in preventing secondary brain injury. In patients with severe brain damage,
preventing hypoxia and hypercapnia is crucial to avoid cerebral blood vessel dilation that can
worsen the patient's herniation condition. The combination of interventions such as NPA
installation, 30° head-up position, and appropriate secretion management has proven effective in
ensuring patient safety and improving the quality of geriatric nursing care in cases of neurological
emergencies.

CONCLUSION

The implementation of geriatric nursing care in elderly with decreased consciousness (GCS 3) due
to ASDH showed that the NPA insertion intervention was effective in maintaining the patient's
airway patency. In addition to preventing obstruction due to tongue base descent, the use of the
NPA also facilitated optimal suctioning procedures, thus maintaining airway hygiene and
preventing the risk of aspiration. Although the patient's neurological status remained static,
respiratory and hemodynamic parameters were successfully stabilized throughout the observation
period. This study demonstrates the importance of proactive and comprehensive airway
management in improving the safety and quality of care in elderly with acute neurological
problems.
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ABSTRACT

Non-communicable diseases (NCDs) are a major health problem in Indonesia with an increasing prevalence.
Efforts to control NCDs require effective, community-based promotive and preventive approaches. This
literature review aims to analyse community-based promotive and preventive approaches in the control of
non-communicable diseases in Indonesia. This study used a literature review design with a descriptive-
analytical approach. Articles were obtained from the Mendeley, ClinicalKey, and Google Scholar databases
using keywords related to NCDs and health promotion. The articles included were publications from 2021
to 2026 that were relevant to community- based interventions. The review results show that early detection
of risk factors, health education, use of promotional media, physical activity, and non-pharmacological
interventions contribute to increasing knowledge, behavioural change, and NCD control. Community
programmes such as Posbindu PTM and Posyandu Lansia are effective in increasing community
participation and awareness, although there are still implementation constraints. Community-based
promotive and preventive approaches are effective in controlling NCDs and need to be strengthened through
programme integration, community participation, and cross-sectoral support.

Keywords: community-based; health promotion; non-communicable diseases; preventive

INTRODUCTION

Non-communicable diseases (NCDs) have become a growing global health challenge. Data show
that NCDs contribute significantly to morbidity and mortality in many countries, including
Indonesia Natsir et al. (2024). In this context, it is important to understand the factors that influence
NCD management and the strategies that can be used to reduce their prevalence.

Existing literature indicates that public awareness of NCDs greatly influences efforts to prevent
and manage these diseases. Research by Natsir et al. (2024) confirms the public's understanding of
the risks associated with NCDs and the importance of early detection. Furthermore, Sundari et al.
(2024) found a significant relationship between community members' knowledge of NCDs and the
frequency of hypertension cases. Effective education can be a key intervention to improve public
knowledge and health behaviour in controlling NCDs.

Educational interventions have also been proven to change community behaviour in maintaining
health. Siswati et al. (2022) showed that educational programmes can increase community
understanding of NCD prevention, while Kuntari et al. (2023) emphasised the importance of
regular health checks among the elderly for early detection of health problems. This study also
supports the importance of collaboration between various parties and innovation in conducting
education to ensure that messages about NCD prevention and management reach all levels of
society.

Physical activity also plays an important role in controlling NCDs. Nuryanti et al. Andayasari &
Opitasari (2020) reported that regular exercise can lower blood sugar and blood pressure levels in
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diabetic patients, while Hasan et al. Nuryanti et al. (2024) revealed that increasing physical activity
through information media can contribute to educating the public about NCD prevention.

However, despite various studies supporting the importance of education and physical activity,
challenges remain in effectively implementing these strategies on a large scale (Hasan et al., 2022).
Therefore, a more integrated approach is needed that involves not only the health sector but also
the government and community organisations to raise awareness and improve NCD management
in Indonesia (Novitayanti et al., 2023).

Based on these findings, a comprehensive literature review is needed to identify and analyse
community-based promotional and preventive strategies for NCD control. This literature review is
expected to provide a scientific basis for the development of more effective and sustainable public
health policies and programmes to combat NCDs in Indonesia.

METHOD

The method used in this study was a literature review design, which included survey studies,
descriptive studies, and a mixture of methods in the literature review screening process, namely a
study conducted to analyse selected literature from various sources to arrive at a new conclusion.
This study uses a literature review method with a descriptive-analytical approach to examine
various promotive and preventive interventions in community-based non-communicable disease
(NCD) control. The articles used in this study are articles that discuss topics with the keywords:
non-communicable diseases, health promotion, non-communicable diseases. The databases used
are Mendeley, Clinical Key, and Google Scholar, which were used to filter relevant articles.
Articles were limited based on inclusion criteria, including articles published between 2021 and
2026.

RESULT AND DISCUSSION
Results from the literature in previous journals or articles based on the titles have been
sampled from the following articles or journals.
Table 1.
Results from the literature

Factors for Non-
Communicable Diseases in
the Taeno Bawah Village
Community” Natsir et al.
(2024)

awareness of NCD risk
factors.

examination and

counseling
methods.

No Research Title Research Objectives Method Research Findings
Research
“Early Detection of Risk To increase community Health It was found that there

was an increase in
community knowledge
about NCD risks after
counseling.

“Knowledge and Smart To identify the Analytical survey Showed a significant

Behavior of Non- relationship  between wusing a cross- relationship between

Communicable Diseases on ~ knowledge and smart sectional knowledge and

the Incidence of behavior with the approach. behavior regarding

Hypertension” Sundari et al.  incidence of NCDs and

(2024) hypertension. hypertension (p=0.000
and p=0.002).
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3. “Screening and Counseling ~ To  improve early Quantitative Patients with
on Non-Communicable detection of method with  hypertension and
Diseases as an Initiative for ~ hypertension and examination and diabetes mellitus were
the Elderly Health Center diabetes mellitus in the counseling. given referral letters
Program in Turi District, elderly. for further
Sleman” Kuntari et al. examination.

(2023)

4. “Education to Improve Increasing community Counseling and There was an increase
Community Knowledge in knowledge about NCD education with in community
Applying the 3R Concept, prevention. pre-test and post- knowledge about NCD
Prevention of Non- test evaluations. ~ prevention.
Communicable Diseases”

Siswati et al. (2022)

5. “Implementation of the Identifying the Quantitative There are obstacles in
Integrated Non- implementation and research  using implementation and a
Communicable Disease challenges of the interviews and need for support from
Management Program in Posbindu NCD observation. stakeholders.

West Java Province” program in the
Andayasari & Opitasari community.
(2020)

6. “The Effect of Exercise on To determine the effect Experimental Exercise was proven to
Blood Sugar and Blood of physical activity method with a be effective in
Pressure Levels in NCD (exercise) on blood acontrol group. lowering blood sugar
Patients” Nuryanti et al. sugar levels and blood levels in  diabetic
(2024) pressure. patients.

7. “Prevention of hypertension  To increase community Intervention with Public knowledge
and diabetes mellitus knowledge about the installation of increased  regarding
through information boards”  hypertension and information risk factors and
Hasan et al. (2022) diabetes mellitus. media. prevention of NCDs.

8. “Non-Pharmacological Identifying the Quantitative Non-pharmacological
Therapy for Hypertensive effectiveness of non- survey with therapy  shows a
Patients” Novitayanti et al. pharmacological observation. decrease in  blood
(2023) therapy in managing pressure in

hypertension. hypertensive patients.

9. "Enhancing Non- Improving the detection Screening  and This activity increases
Communicable Disease and education of NCDs health education.  the elderly's awareness
Detection and Education among the elderly. of health.
among Elderly" Fitriahadi et
al. (2024)

10 “The Relationship Between A positive relationship

Knowledge Level and Self-
Care Activities in People
with Diabetes Mellitus”
Qusyairi et al. (2022)

To determine  the
relevance of health
knowledge to self-care
activities in people with
diabetes mellitus.

Quantitative
method with a
cross-sectional
approach.

was found between
patient knowledge and
the level of self-care
activities (p-value <
0.05).

The discussion begins with the importance of early detection as the main foundation in controlling
Non- Communicable Diseases (NCDs). A study by Natsir et al. (2024) confirms that early detection
of NCD risk factors at the community level can increase individuals' awareness of their health
conditions. Through blood pressure checks, blood sugar levels, and other risk indicators, the
community becomes more aware of their health status and potential risks. These findings indicate
that screening not only serves as an initial diagnostic tool but also as a means of preventive education
that encourages changes in attitudes towards health.
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The awareness formed through early detection needs to be reinforced by increasing knowledge and
healthy behaviours. This is supported by research by Sundari et al. (2024), which found a
significant relationship between the level of knowledge and CERDIK behaviours and the incidence
of hypertension. Individuals with good knowledge tend to have . These findings clarify that early
detection without accompanying knowledge enhancement has the potential to be less effective in
reducing the incidence of NCDs.

Efforts to increase public knowledge become more optimal when facilitated through community-
based health services. Kuntari et al. (2023) showed that NCD screening and education conducted
through the Elderly Health Post (Posyandu Lansia) is effective as an initiation of strengthening
public health services. The Elderly Health Post not only functions as a place for health checks but
also as a space for social interaction and continuous education, especially for the elderly who are
vulnerable to NCDs.

In addition to community services, an educational approach with simple and applicable messages
has also been proven to increase public understanding. Research by Siswati et al. (2022) shows
that education on the 3R concept in NCD prevention can significantly increase public knowledge.
An educational concept that is easy to understand and relevant to everyday life has proven to be
more effective in encouraging the adoption of healthy behaviours at the community level.

The effectiveness of health education is further strengthened when supported by appropriate
communication media. Hasan et al. (2022) showed that the use of billboards in the prevention of
hypertension and diabetes mellitus can increase public understanding in a visual and interactive
way. This media facilitates the delivery of health messages, especially to people with limited
literacy, thereby supporting the success of community-based health promotion.

Once knowledge and understanding have increased, non-pharmacological interventions become
the next step in controlling NCDs. Novitayanti et al. (2023) concluded in their review that non-
pharmacological therapies, such as relaxation and lifestyle modification, are effective in helping to
control blood pressure in hypertensive patients. These findings confirm that promotive and
preventive interventions do not always have to be pharmacologically based but can be implemented
through sustainable behavioural approaches.

The benefits of non-pharmacological interventions are also demonstrated by Nuryanti et al. (2024),
who found that health exercises can lower blood sugar and blood pressure levels in people with
NCDs. Structured physical activity not only has physiological effects, but also increases people's
motivation to actively participate in maintaining their health. This shows that physical activity-
based interventions can be an effective strategy in public health programmes.

However, the success of these individual and group interventions is highly dependent on the
supporting systems and programmes at the policy and healthcare service levels. Andayasari and
Opitasari (2020) highlight that the implementation of the Integrated Non-Communicable Disease
Management Post (Posbindu PTM) is an effective national strategy, although it still faces
challenges in service coverage and community participation. This emphasises the importance of
strengthening the role of health cadres and the sustainability of community-based programmes. An
integrated detection and education approach becomes increasingly relevant when focused on
vulnerable groups, particularly the elderly. Fitriahadi et al. (2024) show that a combination of early
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detection and health education in the elderly can significantly improve NCD control. The elderly,
as a high-risk group, require a comprehensive and continuous approach to prevent NCD
complications.

The effectiveness of all these approaches is greatly influenced by the individual's ability to perform
self- care. Qusyairi et al. (2022) found a significant relationship between knowledge levels and
self-care activities in people with diabetes mellitus. This finding emphasises that the success of
NCD control depends not only on external interventions but also on individuals' independence and
awareness in managing their daily health.

Overall, the ten journals indicate that effective NCD control requires continuity between early
detection, health education, non-pharmacological interventions, and the strengthening of
community-based programmes. This integrated approach aligns with the public health paradigm
that emphasises promotive and preventive efforts as the primary strategy for reducing the burden
of NCDs in Indonesia.

CONCLUSION

This literature review shows that the control of non-communicable diseases (NCDs) in the
community is most effectively carried out through a community-based promotive and preventive
approach. Early detection of risk factors, increasing knowledge through health education, and the
application of non- pharmacological interventions such as physical activity play an important role
in reducing risk and improving the control of hypertension and diabetes mellitus. The
implementation of community-based programmes, including NCD Posbindu and Posyandu Lansia,
is a key strategy whose success is determined by active community participation, the role of health
cadres, and the support of the health care system. This integrated and sustainable approach needs
to be continuously strengthened as an effort to control NCDs at the community level.
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ABSTRACT

Hypertension is a major non-communicable disease that often causes pain such as headache and neck
stiffness, which can reduce quality of life. Non-pharmacological interventions are needed to support pain
management safely. To determine the effectiveness of deep breathing relaxation techniques in reducing pain
among hypertensive clients at Tedakoen Day Care, Okinawa, Japan. This study used a descriptive case study
design with a nursing care approach. The subject was an 89-year-old hypertensive client experiencing
moderate pain. Pain levels were measured using the Numeric Rating Scale (NRS) before and after the
intervention. Deep breathing relaxation was performed twice daily for 3 days. After the intervention, the
client showed a decrease in pain scale and improvement in comfort. Vital signs, especially blood pressure,
also showed a tendency to decrease. Deep breathing relaxation is effective as a non-pharmacological
intervention to reduce pain in hypertensive clients.

Keywords: deep breathing relaxation; hypertension; non-pharmacological therapy; pain

INTRODUCTION

Hypertension is a condition where a person experiences an increase in blood pressure above normal
which can result in the rate of pain (morbidity) and death rate (mortality). Hypertension means
blood pressure in the blood vessels of the heart that pumps blood through the heart and body organs
(Sufa, Christantyawati, & jusnita, 2017). Blood pressure that exceeds 120/80 mmHg indicates a
hypertensive condition. This condition often causes changes in blood vessels, which actually
worsens blood pressure. Therefore, early treatment is crucial to prevent complications that can
damage vital organs such as the heart, kidneys, and brain (Wulandari. 2023). Hypertension is a risk
factor that causes early death, as well as the occurrence of heart failure and brain disorders. WHO
data in 2015 shows that around 1.13 billion people in the world have hypertension, which means 1
out of 3 people in the world are diagnosed with hypertension. This number will continue to increase
every year, it is estimated that in 2025 there will be 1.5 billion people affected by hypertension,
according to estimates there are 10.44 million people who will die from hypertension and its
complications every year. Age, social and economic factors can be attacked by hypertension. With
age, the risk of hypertension becomes greater, this is caused by structural changes in large blood
vessels so that the lumen becomes narrow and the blood vessel walls becomes stiffer and systolic
blood pressure increases (Teloaumbanua, 2025).

Nationally from the results of Riskesdas in 2018 in Indonesia shows that the prevalence of the
population with high blood pressure is 34.11%. The prevalence of high blood pressure in women
(36,85%) 1s higher than in men (31,34%). The prevalence in urban areas is slightly higher (34,43%)
compared to rural areas (33,72%). Prevalence increases with age (Falo, Laudiana, Ayubbana,
2023). Headache symptoms in hypertensive patients can arise due to increased blood flow to the
brain due to the heart pumping blood more strongly. This condition makes the pressure in the blood
vessels of the brain increase, presses the nerves, and triggers headaches. This pain is often felt in
the neck, nape, and head, and if left unattended it can disturb comfort and reduce the quality of life.
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Pain management can be done with pharmacological treatment, such as analgesics (for example,
ibuprofen or paracetamol) that can be given orally (Setiadiy, 2024). Nurman (2017) Headaches
experienced by hypertensive patients appear because the heart pumps blood more strongly, so that
the blood flow to the brain increases. This causes pressure on the blood vessels of the brain and
nerves, which then triggers pain in the neck, nape, and head. If not treated, this condition can
interfere with comfort and quality of life. The management of this headache can be done by
consuming painkillers such as ibuprofen or paracetamol, as well as non-pharmacological therapy.
Therapy for hypertension can be done by non-pharmacological methods. Non-pharmacologically,
patients will be taught deep breathing relaxation techniques. This technique is useful for lowering
stress levels and chronic pain because it allows patients to control the body's response to tension
and anxiety. By doing deep breathing relaxation techniques, there is a decrease in oxygen
consumption, metabolism, respiratory frequency, heart rate, muscle tension, and blood pressure
(Anggraini, 2020)

Potter & Perry (2010) explained that passive progressive deep breathing relaxation therapy has
many positive benefits for health, including reducing headaches due to hypertension. This
technique is part of non-pharmacological stress management, which aims to modify lifestyle
(Hamarno, 2010), citing (Schwickert, 2006), stating that progressive muscle relaxation, autogenic
exercise, breathing, and visualization are effective relaxation techniques. In particular, deep breath
relaxation techniques help calm and harmonize the body, as well as empower individuals to
overcome disorders. This technique is done by taking a deep breath, holding it, and exhaling it
slowly, which is also useful for increasing lung ventilation and oxygen levels in the blood.

Based on a preliminary study at Day Care Tedakoen Okinawa Japan, it was found that hypertensive
clients who experienced the main complaint of neck pain disappeared so that it interfered with the
comfort of daily activities. One of the clients, Mrs. Y, complaining of moderate-intensity neck pain
that appears when blood pressure increases, shows that hypertension has an impact not only on the
physiological condition but also the client's comfort. Pain management in hypertension clients can
be done through non-pharmacological approaches that are safe for the elderly, such as music
therapy, hypertension gymnastics, and deep breathing relaxation techniques. Deep breath
relaxation technique is considered the most practical because it helps reduce sympathetic nerve
activity, increases relaxation, and has the potential to lower blood pressure and pain intensity.

METHOD

This research adopts a descriptive case study design with a focus on the nursing care approach.
This method was chosen specifically because it was able to provide a deep and comprehensive
picture of the implementation of non-pharmacological interventions in the form of deep breathing
therapy in hypertensive patients. Through this approach, researchers can document in detail all
aspects related to the client's condition, the stages of the intervention process carried out, and
evaluate the results obtained thoroughly. Thus, this case study not only describes, but also analyzes
in depth the effectiveness and process of the therapy given. The subject used is one of the 89-year-
old clients who has a headache caused by hypertension at the Tedakoen Okinawa Japan day care
by conducting an assessment on Mrs. Y with the main complaint of the patient saying that he
suffered from hypertension since 2018 the client complained of pain.
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RESULT AND DISCUSSION

The patient has the identity of Mrs. Y gender female, 89 years old, address Naha. The client is in
Day care with the main complaint of neck pain that appears to disappear especially when blood
pressure increases. At the beginning of the assessment, the client complained of pain in the back
neck area with moderate intensity. Pain is felt to disturb comfort and daily activities. Pain
assessment is done using Numeric Rating Scale (NRS) with a range of 0-10. In the initial
measurement before the intervention, the pain scale was in the medium category. In addition, the
client appears tense in the neck muscles, often massages the nape area, and shows an uncomfortable
expression. The intervention in the form of deep breathing relaxation techniques is given for three
consecutive days, with a duration of £10—15 minutes per session. The technique is done by inhaling
slowly through the nose, holding for a moment, then exhaling slowly through the mouth. During
the execution, the client is directed to be in a comfortable position and focus attention on the
breathing pattern.

After the first day of the intervention, the client reported a decrease in pain intensity and felt more
relaxed. On the second day, pain complaints decreased and the client stated that sleep was more
comfortable. On the third day, the neck pain was almost not felt and the client was able to do
activities without significant disturbance. Overall, there is a decrease in the pain scale after being
given a deep breathing relaxation technique. In addition, the client looks calmer, the grimacing
expression is reduced, and shows increased comfort. This result shows that the deep breathing
relaxation technique has a positive impact on reducing pain in hypertensive clients.

Table 1.
Respondent characteristics (n=1.)
Respondent characteristics F %
Age 89 years 100%
Gender Female 100%
Diagnosis Hypertension 100%

DISCUSSION

This chapter discusses the difference between theory and practice in the implementation of nursing
care comprehensively, which includes the assessment stage, diagnosis formulation, intervention
planning, implementation, and evaluation. The discussion focused on a case study of nursing care
on a client with hypertension conducted at Day Care Tedakoen, Okinawa, Japan, in 2025. Through
this discussion, it is hoped that nursing problems can be analyzed, resolved, and further steps can
be found to implement effective and efficient nursing care.

According to the theory listed in SDKI DPP PPNI (2017), there are several nursing diagnoses that
may appear in clients with hypertension, including the risk of ineffective cerebral perfusion
associated with increased blood pressure, acute pain associated with cerebral and ischemic vascular
pressure, and sleep pattern disorders associated with environmental barriers. The three diagnoses
are in accordance with the client's condition handled by the writer in the field. The diagnosis of
ineffective cerebral perfusion is determined because in hypertensive clients there is a persistent
increase in blood pressure that can interfere with blood flow and oxygen supply to the brain tissue.
Hypertension causes changes in blood vessels in the form of vasoconstriction and a decrease in
blood vessel elasticity which has an impact on the decrease in cerebral perfusion and increases the
risk of neurological disorders if not treated immediately. Aderate cerebral perfusion is needed to
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maintain metabolic function and neurological activity of the brain. In a state of high and
uncontrolled blood pressure, the autoregulation mechanism of cerebral blood flow can be disrupted
so that the brain is unable to maintain a stable blood flow. As a result, the supply of oxygen and
nutrients to the brain tissue becomes not optimal and increases the risk of cerebral ischemia (Puspa,
2020).

Hartono (2020) stated that this diagnosis is a priority because it is directly related to the vital
function of the brain and the safety of the client, and can develop into serious complications such
as decreased consciousness and stroke. The diagnosis of acute pain was also established because
the client complained of a headache in the back (neak) that disappeared and weighed for two days,
accompanied by a grimacing and nervous expression. Acute pain is an unpleasant sensory and
emotional experience due to tissue damage or potential tissue damage. This pain usually appears
quickly and lasts less than six months. This diagnosis is a priority because unhandled pain will
interfere with the client's daily activities, reduce comfort, and slow down the recovery process
(Khotimah et al., 2024). The diagnosis of sleep pattern disorder is determined because the client
reports difficulty in starting sleep, often waking up at night, and reduced sleep duration due to
unconducive lighting. The client also looks sleepy during the day and complains of not sleeping
well. Sleep pattern disorder is a condition of changing the quality, quantity, and continuity of sleep
that can affect physical and psychological functions. Environmental factors such as light, room
temperature, and care activities at night can hinder the sleep process and increase the body's stress
response (Nurhikmawati et al., 2024; SDKI, 2017).

After the assessment and diagnosis, the next step is to compile and implement nursing interventions
that are tailored to the client's condition and institutional policies. Not all nursing plans are raised,
but focused on the main problems experienced by the client. In the diagnosis of the risk of
ineffective cerebral perfusion, the intervention carried out is the comprehensive monitoring of vital
signs, including blood pressure, pulse, breathing, body temperature, pulse oxymetry, and pulse
pressure. In addition, documentation of monitoring results and education is carried out to clients
regarding the objectives and results of monitoring. In the diagnosis of acute pain, the intervention
carried out is pain management through the assessment of pain characteristics, nonverbal response
monitoring, and the provision of non-pharmacological techniques in the form of autogenic
relaxation and environmental control. Education about the causes and strategies to reduce pain is
also provided, as well as collaboration with the medical team for the administration of analgesics
if necessary. In the diagnosis of sleep disorder, intervention in the form of sleep support is carried
out by modifying the environment, setting a sleep schedule, reducing stress before bed, and
providing education about healthy sleep habits.

Deep breathing relaxation is used as a non-pharmacological intervention in clients with moderate-
scale neck pain because this technique focuses on regulating breathing patterns to reduce muscle
tension and increase comfort (Potter & Perry, 2019). This technique is done in a sitting position or
semifowler for optimal lung expansion (Kozier et al., 2018). The implementation is done by
inhaling slowly through the nose, holding for a few seconds, and exhaling slowly through the
mouth (Benson & Proctor, 2010). Exercises are done for 10-15 minutes, twice a day, for several
days to obtain the maximum relaxation effect (American Pain Society, 2020; Yau & Loke, 2021).
The evaluation results showed a decrease in the pain scale from 4 to 3—2 after repeated exercises.
On the third day, the pain decreased to a scale of 1 and only appeared during certain activities. This
change shows a decrease in neck muscle tension and increased relaxation (Prasetyo et al., 2020).
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In addition, the client looks more relaxed, breathing is more regular, and does not experience side
effects. Based on these results, deep breathing relaxation is considered effective in reducing the
intensity of neck pain and increasing the comfort of hypertensive clients.

CONCLUSION

The results of the case study showed that the application of deep breathing relaxation techniques
in hypertensive clients at Day Care Tedakoen for three days had an effective impact on reducing
blood pressure and pain. The client's initial blood pressure on the first day was 170/100 mmHg,
then after a routine intervention for three days, the blood pressure decreased to 140/80 mmHg on
the third day. These results show that deep breathing relaxation techniques contribute to controlling
the client's physiological response and increasing comfort. The assessment was conducted on April
1, 2025 at 08.00, and the main complaints were found in the form of headache and dizziness in the
neck. Based on data analysis, three nursing diagnoses were established, namely ineffective cerebral
perfusion, acute pain, and sleep pattern disorders.

The diagnosis of ineffective cerebral perfusion was confirmed because the client's blood pressure
was high (170/100 mmHg) and dizziness complaints that interfered with activity. The diagnosis of
acute pain was confirmed because the client complained of heavy neck pain, disappeared,
accompanied by a grimacing and restless expression. The diagnosis of sleep disorder was
confirmed because the client complained of difficulty in starting sleep and visible dark circles under
the eyes.

Nursing interventions are focused on monitoring vital signs, pain management, providing deep
breathing relaxation techniques, and sleep support. Implementation includes pain assessment,
blood pressure measurement, pulse, breathing, teaching deep breathing relaxation techniques, as
well as advice to increase rest time. The evaluation showed a gradual decrease in the scale of pain
and blood pressure, namely from NRS 5 and TD 170/100 mmHg on the first day, to NRS 3 and
TD 160/80 mmHg on the second day, and NRS 2 and TD 140/80 mmHg on the third day. Thus,
deep breathing relaxation techniques are proven to be effective in reducing pain and helping to
control blood pressure in hypertensive clients.
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ABSTRACT

Dementia is a common problem in the elderly, primarily due to aging and disease. Non-pharmacological
interventions such as puzzle therapy are a safe and effective option for managing this condition. To evaluate
the implementation of puzzle therapy in nursing care for elderly people with dementia at the Tedakoen
nursing home in Okinawa (Japan). This study used a case study of a 92-year-old woman with dementia and
cognitive decline. The puzzle therapy intervention was conducted for three consecutive days, with each
session lasting 15-30 minutes. There was an improvement in cognitive function in the elderly with dementia.
Playing puzzles can reduce the level of dementia in the elderly, so this therapy can be used as an alternative
to improve memory in the elderly, as it stimulates the elderly's brain to function and remember. Puzzle
therapy has an effect on the cognitive function of the elderly with dementia.

Keywords: dementia; elderly; gerontological nursing; non-pharmacological intervention; puzzle therapy

INTRODUCTION

Elderly is a phase of life that every human being experiences. Although increasing age is
accompanied by a decline in organ function, older adults can still lead healthy lives. According to
(Darmojo, 2016), one important aspect is changing habits.

Elderly individuals are defined as those who have aged and exhibit physical characteristics such as
wrinkled skin, tooth loss, and graying hair. In social life, individuals are no longer able to fulfill
their adult roles, such as men who are no longer engaged in productive economic activities, and
women who are unable to fulfill household duties. The reactions of individuals entering retirement
depend more on their personality traits. Changes that occur in old age lead to decreased bodily
functions, including demotion, psychological, cognitive, and social changes in an individual's
emotions, and various disorders such as dementia. (Sunaryo, 2022)

Elderly or elderly is the advanced stage of the growth and development process that begins from
birth and continues, which is said to be elderly is a person who is over 65 years old. In the elderly,
many changes occur, including physical, psychological changes and spiritual changes (Meiner,
2015).

Dementia is a syndrome that disrupts brain function caused by disease and is often long-term or
progressively worrisome. Among the various types of dementia, the most common is Alzheimer's
dementia, which includes problems with memory, comprehension, calculation, learning, language,
and judgment. This syndrome is triggered by Alzheimer's disease, cerebrovascular problems, and
other conditions that directly or indirectly affect the brain and is usually characterized by a decline
in cognitive function. Often, early symptoms include loss of emotional control, changes in social
behavior, or decreased motivation (Nisa, 2016).

According to national statistics from 2015, the median age of Japanese residents was 83 years. The
population of 127 million, including 33.5 million elderly people, is 127 million. Okinawa has the
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highest average life expectancy in the world at 81.2 years. This figure exceeds the average of 79.9
years in other Japanese prefectures. Furthermore, Okinawa has 400 residents aged over 100 years:
78 for men and 86 for women. Okinawa also has the highest proportion of residents aged over 100
years (5 per 10,000). The life expectancy of Okinawan females in 2015 was 87.44 years.
Meanwhile, the life expectancy of Okinawan males was 80.27 years. The average life expectancy
in Japan is 80.79 years for men and 87.05 years for women. When compared with other countries
such as Switzerland, France, Sweden and the United States, Japan is at the top (Michel Poulain.,
2024)

In old age, physical changes are characterized by physical decline, characterized by sagging skin,
graying hair, diminishing teeth, increasingly blurred vision, and a less clear sense of sound. As
people age, they experience several changes in their lives, such as physical, psychological, and
cognitive changes, slow movement, and a disproportionate body shape (Ramli, 2020).
Furthermore, psychological changes also occur in the elderly, with behavioral changes due to
decreased cognitive function. Mental changes also occur, characterized by decreased cognitive
function and depression (Ramli, 2020) In addition, psychological changes occur in the elderly,
including behavioral changes due to cognitive decline. Mental changes also occur in the elderly,
characterized by cognitive decline and depression. (Ramli, 2020).

Cognitive impairment can be treated with interventions such as puzzle games. Incorporating games
into seniors' daily routines can improve cognitive function, making this activity essential. An
effective non-pharmacological therapy for dementia is page therapy. Puzzle therapy involves
dividing a picture into pieces to sharpen thinking skills, cultivate patience, and foster sharing skills.
Puzzles are construction games in which players must assemble or match picture tiles to form
meaningful patterns. Cognitive exercises such as puzzle therapy can improve cognitive function in
older adults. These exercises stimulate the brain by providing the necessary stimulation to maintain
and enhance remaining cognitive functions, which are used to process and interpret questions or
information absorbed by the brain.

Furthermore, the brain works to store messages or information received. During old age, constant
stimulation can cause brain nerve cells to gradually grow. This results in stronger networks between
cells, preventing significant brain decline. Puzzle therapy works on the brain's reading (perception),
understanding (comprehension), and analysis (analysis). Furthermore, puzzle therapy activates
parts of the brain in the hippocampus and entorhinal cortex by producing the neurotransmitter
acetylcholine, which can improve cognition. (Faturrohman, 2024)

The relationship between the influence of puzzle games to improve cognitive function in the elderly
as found in research (Flora Sijabat, 2023) Playing puzzles can reduce dementia rates in the elderly,
making this therapy a viable alternative for improving memory, as it stimulates the brain's ability
to function and remember. Research conducted by (Nur Isnaini, 2020) The results of the study of
the elderly at the Sudagaran Banyumas Elderly Social Service Center (PPSLU). The mean MMSE
value before the puzzle therapy intervention was 22.83 in the experimental group and 22.33 and
the mean MMSE value after the puzzle therapy intervention was 5 times was 28.11 in the
experimental group and 22.22 in the control group that was not given puzzle therapy intervention
(CPT). The results of the Mann Whitney test in the study. The Asymp.Sig value (Sig 2-tailed) was
0.000 <0.05, meaning that there was an effect of puzzle therapy on the cognitive function of the
elderly at the Sudagaran Banyumas Elderly Social Service Center (PPSLU). This research is also
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in line with research (Deesirene Rohani Simanulang., 2024) that puzzle therapy is effective in
improving cognitive function in the elderly as evidenced by an increase in MMSE scores before
and after the implementation of puzzle therapy which was carried out for 5 days with a duration of
15 minutes. Therefore, the author is interested in conducting research on the effect of puzzle
therapy on improving cognitive levels in elderly people with dementia. The implementation of
puzzle therapy at the Tedakoen nursing home not only focuses on the patient's physical aspects but
also emphasizes comfort and a sense of calm, supporting a holistic approach to care.

METHOD

This study design used a qualitative descriptive approach, aiming to provide an in-depth description
of nursing care for elderly people with dementia through the implementation of non-
pharmacological interventions such as puzzle therapy. This study was chosen because it could
provide a comprehensive overview of the patient's condition, the nursing process, and a concrete
evaluation of the intervention's outcomes for a single individual. The intervention was conducted
once daily for 3 days (15-30 minutes). Activities were conducted every day at 1:00 PM, when the
patient was relaxed, ensuring a conducive and safe environment.

RESULT AND DISCUSSION

This chapter provides a comprehensive overview of the nursing care provided to Mrs. CC, a 92-
year-old elderly person with dementia at the Tedakoen nursing home in Urasoe, Okinawa, Japan.
The approach used aims to provide a comprehensive overview of the effectiveness of puzzle
therapy as a non-pharmacological intervention in reducing cognitive decline in the elderly. Data
analysis is structured based on the stages of the nursing process, including assessment, diagnosis,
intervention, implementation, and evaluation.

Assesment

In the assessment phase, it was found that Mrs. CC said she was unable to remember the
information that had been given, and said she was unable to remember behavior that had been done.
The MMSE test results were 21. Vital signs examination showed blood pressure: 116/70 mmHg,
pulse 68x/minute, temperature: 35.9°C and RR: 96%. This complaint indicates that the severity of
cognitive decline increases with age, physical conditions will worsen which can cause problems
with physical, psychological, cognitive functions, and even cause dementia. This fact is in
accordance with the theory (Nisa, 2016) which states that dementia is characterized by a decline in
cognitive function. Often, early symptoms include loss of emotional control, changes in social
behavior, or decreased motivation. Thus, Mrs. CC's assessment demonstrates a congruence
between clinical evidence and existing theory.

Nursing Diagnosis

Based on the results of the assessment, the author determined several nursing diagnoses for the
patient. The primary diagnosis was memory impairment related to neuronal degeneration due to
the aging process. In addition, a diagnosis of fall risk related to disorientation and decreased
cognitive function, as well as impaired verbal communication related to impaired cognitive
function, was also found. The determination of these diagnoses is in accordance with the
Indonesian Nursing Diagnosis Standards (SDKI), which explains that dementia is often a problem
in the elderly and can cause hereditary problems such as memory impairment, fall risk, and
impaired verbal communication. Thus, the diagnosis established for Mrs. CC is in accordance with
the theory and reflects the patient's actual condition.
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Nursing Intervation

The next stage is nursing intervention. The author developed nursing interventions based on the
Indonesian Nursing Intervention Standards (SIKI), focusing on dementia management and
environmental safety management. One of the primary interventions chosen was puzzle therapy,
an activity involving assembling separate pieces to form a unified picture or model.

Nursing Implementation

The effectiveness of puzzle therapy has been proven in research conducted by h (Nur Isnaini, 2020)
which showed a significant difference in MMSE results after puzzle therapy (0.000 < 0.05). (Flora
Sijabat, 2023) Research also supports the possibility that playing puzzles can reduce dementia rates
in the elderly because puzzle therapy can stimulate the elderly's brain. Therefore, the puzzle therapy
intervention applied to Mrs. CC aligns with previous research theory and is considered appropriate
for addressing cognitive decline in the elderly with dementia.

Evaluation

The final stage is the nursing evaluation. After three days of intervention, Mrs. CC's cognitive
decline showed significant improvement. The patient was able to recall newly presented
information, with an MMSE score of 25 after the intervention, indicating a good cognitive range.
Prior to the intervention, the patient's MMSE score was 21, indicating mild cognitive impairment.
This reinforces the (Flora Sijabat, 2023) which proves that puzzle therapy can significantly reduce
cognitive decline problems in elderly people with dementia.

Based on this description, it can be concluded that puzzle therapy is an effective, safe, simple, and
appropriate non-pharmacological therapy for addressing cognitive decline in elderly people with
dementia. Puzzle therapy can improve Memory in the elderly because puzzle therapy can stimulate
the brain by providing adequate stimulation can help stimulate the brain so that the ability of
cognitive function that still exists can be maintained and improved. The brain will actively receive,
process, and interpret incoming images or information and store the information obtained. The
facts found in Mrs. CC are in line with previous theories and research, so puzzle therapy is worthy
of consideration as a routine nursing intervention in the elderly with cognitive decline in long-term
health care facilities.

CONCLUSION

At the assessment stage, data was obtained that the patient was experiencing dementia, which was
characterized by forgetfulness, not remembering newly conveyed information, not remembering
previous events, and not remembering the names of those closest to him. At the nursing
intervention stage, the action plan is based on SIKI with a focus on dementia management and
environmental safety management. Puzzle therapy was selected as the primary intervention. During
the nursing implementation phase, puzzle therapy was performed routinely once a day for three
days, lasting 15-30 minutes. Results showed changes in the patient's ability to remember newly
presented information. During the nursing evaluation phase, the cognitive decline gradually
resolved, as indicated by an increase in the MMSE score to 25, indicating that the patient's cognitive
aspects were in good condition. This demonstrates that puzzle therapy is effective in managing
cognitive decline in the elderly. Thus, the specific objectives of the case study, including
assessment, diagnosis determination, intervention formulation, implementation and evaluation,
have been achieved well.
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ABSTRACT

Chronic Obstructive Pulmonary Disease (COPD) is a common, preventable, and manageable chron-ic lung
disease that affects both men and women worldwide. Abnormalities in the small airways of the lungs cause
limitations in airflow entering and leaving the lungs. COPD is sometimes referred to as emphysema or
chronic bronchitis. To evaluate nursing care for COPD patients at Wellness Hospital Okinawa, Japan. This
scientific paper used a case study method with a nursing care ap-proach involving two respondents who
were treated at Wellness Hospital Okinawa, Japan. Data col-lection was conducted using nursing care
documentation, including assessment, diagnosis, inter-vention, implementation, and evaluation. Based on
data analysis obtained from the assessment re-sults, good observational and communication skills were
required to support the establishment of accurate nursing diagnoses according to the patient’s condition.
Nursing diagnoses were identified in the patients. Nursing care plays an important role in improving
breathing patterns and airway clearance in COPD patients. Appropriate nursing interventions can reduce
dyspnea and help im-prove respiratory function, thereby enhancing the patient’s quality of life.

Keywords: airway clearance; breathing pattern; COPD; nursing care

INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is a common, preventable, and man-ageable
chronic lung disease that affects men and women worldwide. Abnormalities in the small airways
of the lungs cause limitations in airflow into and out of the lungs. COPD is sometimes referred to
as emphysema or chronic bronchitis (Venkatesan, 2023). Emphysema is a condition referring to
the damage occurring in the alveoli, whereas chronic bronchitis is a chronic cough that occurs
alongside sputum production due to airway inflammation. COPD and asthma share similar
symptoms (cough, wheezing, and difficulty breathing), and individuals may have both conditions
(WHO, 2022).

Over the next 30 years, the prevalence of COPD is projected to increase, and by 2030, an estimated
4.5 million people will die annually due to COPD. Available data indicate that COPD-related
morbidity increases with age and is higher in men compared to women (GOLD, 2023). According
to the WHO (World Health Organization), COPD is the third leading cause of death worldwide,
causing 3.23 million deaths in 2019. Nearly 90% of COPD deaths in those under 70 years of age
occur in Low- and Middle-Income Countries (LMICs) (WHO, 2022).

METHOD
This scientific paper utilizes a case study method with a nursing care approach in-volving two
respondents treated at Wellness Okinawa Hospital, Japan. Data collection was conducted using a
nursing care format, which includes assessment, diagnosis, intervention, implementation, and
evaluation.
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RESULT AND DISCUSSION

The results of nursing care for Mr. I, a patient with Chronic Obstructive Pulmonary Disease
(COPD), showed an improvement in his condition after nursing interventions were carried out for
3 X 24 hours. During the initial assessment on February 1, 2025, the patient experienced an
ineffective breathing pattern, characterized by the use of accessory muscles for breathing, a
respiratory rate of 28 breaths per minute (tachypnea), and an oxygen satura-tion (SpO:) of 94%.
The patient was also using a nasal cannula with an oxygen flow of 4 liters per minute.

On February 5, 2025, an ineffective airway clearance was identified, characterized by airway
hypersecretion, rhonchi (+/+), the patient's inability to cough effectively, a de-creased level of
consciousness with a GCS score of 13 (E3M6V), a respiratory rate of 28 breaths per minute, and
an oxygen saturation of 94%.

After implementing nursing interventions—which included respiratory monitoring, airway
management, semi-Fowler positioning, breathing exercises, education, and collabo-ration in
medical therapy—the evaluation results showed an improvement in the patient's condition. The
respiratory rate became more regular, the use of accessory breathing muscles decreased, dyspnea
subsided, coughing became more effective, and sputum production was reduced. Consequently,
the nursing outcomes of improved breathing patterns and improved airway clearance were achieved
in accordance with the established outcome criteria.

The improvement in Mr. I’s condition is closely related to the imple-mentation of appropriate and
continuous nursing interventions. In COPD patients, ineffec-tive breathing patterns and ineffective
airway clearance frequently occur due to airflow lim-itation, increased secretion production, and
decreased lung elasticity. Therefore, the primary focus of nursing care is to maintain airway
patency and enhance ventilation effectiveness.

The administration of the semi-Fowler position has been proven to help increase lung expansion
and reduce the work of accessory breathing muscles, thereby making the patient's respiratory rate
and depth more adequate. Furthermore, breathing exercises such as deep breathing and effective
coughing techniques play a vital role in assisting secret mobi-lisation, resulting in an improvement
in airway clearance.

Regular respiratory monitoring—including respiratory rate, breath sounds, and oxy-gen
saturation—enables nurses to evaluate the patient's response to the interventions pro-vided.
Collaboration in administering oxygen therapy, bronchodilators, and expectorants also supports
the success of nursing care by helping to improve ventilation and reduce air-way obstruction.

The results of this study are consistent with nursing theory and previous research findings, which
state that structured and comprehensive nursing interventions can improve respiratory function and
the quality of life for COPD patients. Thus, nursing care plays a vital role in the management of
COPD patients with impaired breathing patterns and airway clearance.

Assessment

A nursing assessment was conducted on Mr. Ishikawa, a patient with a medical diagnosis of
Chronic Obstructive Pulmonary Disease (COPD) who was admitted to Okinawa Wellness Hospital,
Japan, on February 15, 2025. The patient was born on December 1, 1973, and was 52 years old at
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the time of the assessment. The patient is from Itoman, Okinawa, Japan, and has been receiving
treatment at Okinawa Wellness Hospital for approximately 5 years.

The patient's primary complaint at the time of the assessment was a decreased level of
consciousness. Based on his current medical history, the patient complained of shortness of breath,
especially during light activity, accompanied by a cough with thick white phlegm that occurs more
frequently in the morning. The patient complained of early fatigue and experienced decreased
nutritional intake due to feeding through an NGT (Nasogastric Tube), leading to continuous weight
loss during his treatment. Dyspnea was felt to be worsening at night and during cold weather.

The patient's past medical history indicates a history of heavy smoking for 15-20 years (packs per
day). The patient ceased smoking after being treated at Wellness Okinawa Hospital due to his
worsening shortness of breath. The patient has no history of pulmonary tuberculosis, and there is
no family history of similar conditions.

Upon general examination, the patient appeared weak, severely underweight (ca-chexia), with dry
skin, low energy, and required assistance with daily activities. The pa-tient's level of consciousness
during the assessment was compos mentis (GCS 15). Vital signs showed a blood pressure of 130/70
mmHg, a heart rate of 76 beats per minute, a res-piratory rate of 28 breaths per minute, a body
temperature of 36.7°C, and an oxygen satura-tion (SpO2) of 94%. The patient stated that they were
not experiencing any pain. Functional status based on the Barthel Index showed a score of 0,
indicating severe dependence in activities of daily living (ADL).

Physical examination of the head and neck showed general conditions within normal limits. The
head appeared clean with white, graying hair that was evenly distributed. Eye examination revealed
white sclera, pink conjunctiva, clear cornea, isochoric pupils, and good light reflexes. Nasal
examination showed nasal flaring during respiration, a midline nasal septum, clean nostrils, and
the application of a nasal cannula with an oxygen flow of 4 liters/minute. Oral cavity examination
revealed dry lips and mucosa, a pink tongue, and a midline uvula. Ear examination showed
symmetrical auricles, clean ear canals, and good hearing. Based on the results of the assessment,
the main nursing problems found in the patient were ineffective breathing patterns and ineffective
airway clearance related to the COPD condition experienced by the patient.

Nursing Diagnosis

Based on the nursing assessment conducted, two primary nursing diagnoses were identified in
patients with Chronic Obstructive Pulmonary Disease (COPD). The first nurs-ing diagnosis is
'Ineffective Breathing Pattern' related to decreased energy, characterized by dyspnea, increased
respiratory rate (RR 28 breaths/minute), and the use of accessory breath-ing muscles. This
condition indicates a disturbance in the respiratory mechanism, resulting in the patient's inability
to maintain an adequate breathing pattern.

The second nursing diagnosis is 'Ineffective Airway Clearance' related to airway hy-persecretion,
characterized by an ineffective cough, production of thick white sputum, pres-ence of adventitious
breath sounds (rhonchi), and dyspnea. This condition indicates the pa-tient's inability to optimally
clear secretions from the airway, which potentially exacerbates the respiratory impairment. These
two nursing diagnoses are the top priorities in the plan-ning and implementation of nursing care,
as they are directly related to meeting the patient's oxygenation needs.
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Nursing Intervensions

Nursing interventions were developed based on the established nursing diagnoses, with the goal of

improving respiratory function and maintaining the patient's airway clearance.

1. Interventions for Ineffective Breathing Pattern.
Nursing interventions for the diagnosis of Ineffective Breathing Pattern focused on efforts to
improve ventilation and reduce the patient's work of breathing. The nursing actions per-formed
included monitoring the frequency, rhythm, and depth of breath, as well as observ-ing the use
of accessory breathing muscles. The patient was placed in a semi-Fowler or high-Fowler
position to facilitate lung expansion and alleviate dyspnea. Fowler position to maximize lung
expansion and ease the breathing process. In addition, nurses provided education and guidance
on the pursed-lip breathing technique to help control breathing and reduce dyspnea. Nurses also
monitored oxygen satu-ration and collaborated in the administration of oxygen and
pharmacological therapies as medically indicated, such as bronchodilators and mucolytics.

2. Interventions for Ineffective Airway Clearance
Nursing interventions for the diagnosis of Ineffective Airway Clearance aim to assist the patient
in clearing secretions and maintaining airway patency. The actions performed include
monitoring sputum characteristics (amount, color, and consistency) and auscultat-ing breath
sounds to detect any adventitious lung sounds.

Nursing Implementation

Nursing implementation was carried out according to the nursing care plan devel-oped based on
the nursing diagnoses of the COPD patient. The nursing actions were per-formed gradually and
continuously over 3 x 24 hours of care. For the diagnosis of 'Ineffec-tive Breathing Pattern', nurses
conducted follow-up assessments by monitoring the frequen-cy, rhythm, depth, and effort of the
patient's breathing, as well as observing the use of ac-cessory muscles. The patient was placed in a
semi-Fowler position to improve lung expan-sion and facilitate the breathing process. Nurses also
monitored oxygen saturation periodi-cally and ensured the administration of oxygen via nasal
cannula according to the therapeu-tic program. Additionally, nurses provided education and
guidance on the pursed-lip breath-ing technique and assisted the patient during breathing exercises
to reduce dyspnea. on the diagnosis of Ineffective Airway Clearance, the nurse performed airway
management, which included monitoring sputum characteristics, auscultating breath sounds, and
assisting the patient with effective coughing techniques and chest physiotherapy. monitored
sputum characteristics, including amount, color, and consistency, and performed lung auscultation
to detect the presence of rhonchi. The nurse provided effective coughing exercises and as-sisted
the patient in expelling secretions. If secretions were difficult to expectorate, the nurse performed
suctioning according to indications and standard procedures. Additionally, the patient was
encouraged to increase fluid intake, provided there were no contraindica-tions, to help thin the
secretions.

Evaluation

Nursing evaluation was conducted following 3 x 24 hours of nursing care for the COPD patient.
The evaluation results showed an improvement in the patient's respiratory condition. For the
diagnosis of 'Ineffective Breathing Pattern', the results indicated that the patient's respiratory rate
became more regular, the use of accessory breathing muscles de-creased, and complaints of
dyspnea were reduced compared to the initial condition. The pa-tient was able to follow and
perform pursed-lip breathing exercises more effectively. The patient's oxygen saturation remained
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within the normal and stable range according to the established target, indicating that the patient's
breathing pattern has improved.

For the diagnosis of 'Ineffective Airway Clearance', the evaluation showed that spu-tum production
decreased, secretions became easier to expel, and adventitious breath sounds such as rhonchi
diminished. The patient demonstrated an improved ability to per-form effective coughing, and no
signs of respiratory distress were observed during the eval-uation. Overall, the evaluation results
indicated that the nursing care goals were largely achieved, as evidenced by the improvement in
both the patient's breathing pattern and air-way clearance. Consequently, nursing interventions can
be continued and adjusted to the patient's current condition to maintain and further enhance their
respiratory status.

CONCLUSION

Based on the case study results of the implementation of nursing care for Chronic Obstructive
Pulmonary Disease (COPD) patients with ineffective breathing patterns and in-effective airway
clearance at Wellness Okinawa Hospital, Japan, it can be concluded that the nursing care provided
comprehensively, were able to improve the patient's respiratory condition. The application of
appropriate nursing interventions, such as respiratory monitor-ing, positioning, breathing exercises,
effective coughing, and collaborative medical therapy, showed results in the form of reduced
dyspnea, improved breathing patterns, and enhanced airway clearance. Consequently, the nurse’s
role is vital in improving the respiratory func-tion and quality of life for COPD patients through
the implementation of systematic and continuous nursing care.
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