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ABSTRAK

Latar Belakang: Penerapan intervensi gizi spesifik dan sensitif merupakan upaya yang dilakukan untuk mencegah peningkatan prevalensi stunting di Indonesia. Dalam penerapannya, tidak semua indikator sasaran berjalan dengan optimal, seperti beberapa indikator intervensi gizi di Provinsi Lampung, yakni riwayat konsumsi TTD selama kehamilan ibu, pemberian ASI eksklusif, pemantauan pertumbuhan balita, imunisasi dasar lengkap, akses air minum, dan akses sanitasi. 
Tujuan: Menganalisis faktor dominan kejadian stunting pada balita usia 12-23 bulan dari indikator penanganan stunting yang belum optimal di Provinsi Lampung.
Metode: Penelitian ini menggunakan design cross-sectional dengan memanfaatkan data sekunder SSGI 2022. Variabel penelitian terdiri dari konsumsi TTD, ASI eksklusif, pemantauan pertumbuhan, imunisasi dasar, akses air minum, akses sanitasi, dan kejadian stunting. Sampel penelitian sebanyak 1.929 balita usia 12-23 bulan yang dipilih secara purposive sampling. Data dianalisis secara univariat dengan table distribusi frekuensi, bivariat dengan uji Chi-Square, dan multivariat dengan uji regresi logistic multilevel. 
Hasil: Hasil penelitian menunjukkan balita dengan imunisasi dasar tidak lengkap 1.35 kali lebih berisiko stunting (p = 0.021) dan balita dengan akses air minum tidak layak 1.38 kali lebih berisiko stunting (p = 0.020). 
Kesimpulan: Akses air minum tidak layak merupakan faktor dominan yang memengaruhi kejadian stunting pada balita usia 12-23 bulan di Provinsi Lampung.
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ABSTRACT
Background: The implementation of specific and sensitive nutrition interventions is an effort to prevent the increasing prevalence of stunting in Indonesia. In its application, not all target indicators work optimally, as with several nutrition intervention indicators in Lampung Province such as history of iron tablet consumption during maternal pregnancy, exclusive breastfeeding, toddler growth monitoring, complete primary immunization, access to drinking water, and access to sanitation.
Objectives: Analyze the dominant factors of stunting incidence among toddlers aged 12-13 months from suboptimal handling of stunting in Lampung Province.
Methods: This study utilized a cross-sectional design with secondary data from SSGI 2022. The variables in this study were iron tablet consumption, exclusive breastfeeding, toddler growth monitoring, primary immunization, access to drinking water, access to sanitation, and the incidence of stunting. The subjects were 1.929 toddlers aged 12-23 months, selected by purposive sampling. Data were analyzed univariately with a frequency distribution table, bivariately with a Chi-Square test, and multivariately with a multilevel logistic regression test
Results: Toddlers with incomplete primary immunization were 1.35 times more likely to be stunted (p = 0.021), and toddlers with inadequate access to drinking water were 1.38 times more likely to be stunted (p = 0.020).
Conclusions: Inadequate access to drinking water is the most important factor impacting stunting in Lampung Province children aged 12-23 months.
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INTRODUCTION
[bookmark: _Hlk164888311]Disruptions in the First 1000 Days of Life phase will produce difficulties that are lasting and difficult to treat, such as stunting (1,2). Stunting results from chronic malnutrition and/or recurrent infections that cause children to be stunted according to the PB|U index (3). The prevalence of stunting in Indonesia has decreased from 37.2% (2013) to 21.6% (2022), however it still falls short of the 14% target set in RPJMN 2020-2024 (4).
SSGI data (2022) shows that the stunting rate in Lampung Province is the third lowest in Indonesia at 15.2%. Still, the prevalence between districts varies widely, with the lowest rate in Central Lampung District (8.7%), the middle rate in West Pesisir District (16.4%), and the highest rate in Pesawaran District (25.1%). In addition, this prevalence continues to increase with age, with a significant increase from 10.2% (6-11 months) to 15.5% (12-23 months) (4). This achievement can undoubtedly be influenced by non-optimized efforts to deal with stunting due to the need for more policy regulations related to specific and sensitive nutrition interventions (5).
Specific nutrition interventions are activities in the health sector and short-term in addressing the direct causes of stunting through optimizing the 1000 Days of Life period, which is structured into nine target indicators. Meanwhile, nutrition-sensitive interventions in the non-health sector address the indirect causes of stunting, consisting of eleven target indicators (6). Master Ansit's data (2022) in three districts in Lampung Province, namely Central Lampung, West Pesisir, and Pesawaran Districts, shows that Lampung Province has six indicators of stunting handling that are not optimal, so they need to be studied further. These indicators include a history of iron tblets usage during maternal pregnancy during maternal pregnancy, exclusive breastfeeding, toddler growth monitoring, complete primary immunization, access to drinking water, and sanitation (7).
If not followed up quickly, the non-optimal nutrition intervention indicators may affect the stunting rate in Lampung Province. Nisar et al. (2020) found that taking normal iron tablets reduced the risk of stunting by 14% in South Asian toddlers under the age of two (8). Other research suggests that children who are not exclusively breastfed have a 61 times higher likelihood of developing stunting than toddlers who are exclusively breastfed (9). A case-control study by Prakoso et al. (2021) showed that children who did not conduct routine growth monitoring had a 5.04-fold chance of stunting (p-value = 0.025) (10). Stunting can also be managed by controlling the risk of infectious diseases by providing basic immunizations to increase body immunity(11). Previous research has found a relationship between primary immunization status and the prevalence of stunting in toddlers (12). According to Olo et al. (2021), the majority of stunted toddlers in rural regions have access to hazardous drinking water (13). Furthermore, inadequate sanitation, such as a lack of latrines and feces disposal sites, might have an impact on toddlers' nutritional condition by increasing the risk of infectious diseases (14).
Several factors can influence the occurrence of stunting, as well as the presence of a major discrepancy in the incidence of stunting, require further investigation. As a result, the purpose of this study is to examine the major factors influencing stunting incidence among toddlers aged 12-13 months as a result of poor stunting management in Lampung Province, so that it may be used as a first step in developing follow-up suggestions for future program design.

MATERIALS AND METHODS
	This study utilized a cross-sectional design with secondary data from SSGI 2022. The study was conducted from February to April 2024 on 1.929 children aged 12-23 months chosen by purposive sampling from all children under five who were recruited by SSGI 2022 in 15 districts/cities in Lampung Province: Central Lampung, South Lampung, North Lampung, East Lampung, West Lampung, Tulang Bawang, West Tulang Bawang, Mesuji, Tanggamus, Pesawaran, Pringsewu, West Coast, Way Kanan, Metro, and Bandar Lampung.  Secondary data for SSGI 2022 was obtained through data requests addressed to the Head of the Center for Data and Information Technology of the Ministry of Health of the Republic of Indonesia by attaching a data request form, a letter requesting the use of data, a cover letter from the institution, and a research proposal that has been authorized through the BKPK website. 
The incidence of stunting is determined from the calculation of PB|U using WHO Anthro software by entering data on date of birth, date of measurement, and anthropometric data measuring height according to the respondent's measuring position. The calculation results were then categorized into stunting if < - 2SD and not stunting if ≥ -2SD(15). Iron tablets status was determined by identifying the amount of iron tablets consumed by the respondent's mother during pregnancy, which could come from the government or be purchased by herself, categorized as appropriate if ≥ 90 tablets and inappropriate if < 90 tablets(16). Breastfeeding status was measured by how long the respondent had been breastfed before being exposed to food or drink other than breast milk. The results were classified as exclusive breastfeeding if  = 6 months and non-exclusive breastfeeding if < 6 months(17). Growth monitoring status was determined by identifying the frequency of weighing and measuring the length/height of respondents in the last 12 months, categorized as routine if ≥ 8 times and not routine if < 8 times(18). Primary immunization status was determined from the number of primary immunizations obtained by respondents before 1 year old consisting of 1x HB-0, 1x BCG, 3x DPT-HB-HiB/DPT HB Combo, 3x IPV/4x OPV+1x IPV, 1x Measles and Rubella (MR). The result is categorized as complete if = 9 or 11 times and incomplete if < 9 times (19).
Access to drinking water was determined by identifying the source of drinking water used in respondent households, categorized as feasible if it came from a protected source (tap meter/retail, public tap, hydrant, rainwater harvesting, borehole/pump, protected well, protected spring, bottled water, and refill water) and not feasible if it did not come from a protected source. Access to improved sanitation was determined by identifying the ownership of improved sanitation facilities such as gooseneck latrines, septic tanks/IPALs, and earth pits (specifically in rural areas) in respondent households. Sanitation is categorized as feasible if the facilities are complete and meet the criteria and not feasible if they are incomplete or do not meet the criteria (20).  Cluster variable in this study is districts/cities characteristics.
All processed data were subsequently examined with STATA 15 software. Univariate analysis was conducted descriptively using frequency distribution tables. To analyze the connection between variables, the Chi-Square test was used with a significance level of <0.05. Multivariate analysis using a multilevel binary logistic regression test. This study has received ethical approval from the ethics commission of Dr. Moewardi Hospital with number 367/II/HREC/2024.
RESULTS AND DISCUSSIONS
The results of the univariate analysis reported in Table 1 show that the number of male (49%) and female (51%) toddlers is nearly equal. This is because the research respondents were purposely chosen from the general community, so the quantity of each gender category cannot be equalized. The majority of respondents (56.6%) live in rural areas, while only 43.4 percent live in cities. This is because Lampung Province has more districts (13 districts) than cities (2 cities) (21). This distinction in residential classification can affect people's habits, access, and cost to health facilities, schools, and consumables, influencing the nutritional status of neighborhood toddlers (22). 
Table 1. Distribution of Respondents based on Characteristics
	Category 
	n=1.929
	%

	Gender
	
	

	Males
	946
	49

	Females
	983
	51

	Residence
	
	

	Urban
	837
	43.4

	Rural
	1092
	56.6



Table 2 shows the distribution of responednts according to the research variables. It was discovered that 1,239 of the total respondents' mothers did not ingest iron tablets according to the standard throughout pregnancy (67%). This result aligns with previous research, which reported that the prevalence of iron tablets consumption < 90 tablets during pregnancy for mothers of toddlers aged 0–23 months in Indonesia was only 61.4% %(23). As many as 51% of respondents did not receive exclusive breastfeeding when they were first offered beverages or food other than breast milk in their first 6 months, with the majority (33.2%) occurring between the ages of 0 and 7 days (33.2%). Research by Mahadewi et al. (2021) on mothers of toddlers in Bandar Lampung City also showed that 79.1% did not provide exclusive breastfeeding to their babies(24). More than 50% of respondents in this study have conducted routine growth monitoring by utilizing Posyandu as a place for implementation. Another study conducted on toddlers on the coast of Maluku also showed that 77% of toddlers had routinely gone to Posyandu for growth monitoring(25). 
Tabel 2. Distribution of Respondents based on Research Variables
	[bookmark: _Hlk168092103]Category
	n
	 (%)

	Mother’s Iron Tablets Consumption
	
	

	Inappropriate
	1.293
	67

	Appropriate
	636
	33

	Reason for not Taking Iron Tablets 
	
	

	Not given by the officer
	69
	8.0

	Feels no need
	209
	24.1

	Forget
	172
	19.9

	Bored 
	75
	8.7

	The taste and smell are unpleasant
	136
	15.7

	Nausea and vomiting due to pregnancy
	138
	15.9

	Others (empty supplies, bored, side effects, consider iron tablets are drugs, do not have money to buy)
	67
	7.7

	Exclusive breastfeeding
	
	

	Non-Exclusive
	984
	51

	Exclusive
	945
	49

	First age of introduction to foods other than breast milk
	
	

	0 – 7 days
	641
	33.2

	8 – 29 days
	23
	1.2

	1 – < 2 months
	49
	2.5

	2 – < 3 months
	48
	2.5

	3 – < 4 months
	57
	3.0

	4 – < 5 months
	46
	2.4

	5 – < 6 months
	120 
	6.2

	≥ 6 months
	945
	49.0

	Growth Monitoring
	
	

	Not Routine
	851
	44.1

	Routine
	1.078
	55.9

	Location of Growth Monitoring
	
	

	     Clinic/doctor/midwife/nurse
	58 
	3.0

	Posyandu
	1618
	83.9

	Self-checking
	28
	1.5

	Nowhere
	212
	11

	Others (puskesmas, hospital, preschool, officer visits)
	13
	3.6


	Primary Immunization
	
	

	Incomplete
	1.042
	54

	Complete
	887
	46

	Reason for Incomplete Immunization/No Immunization
	
	

	Forget/not knowing the schedule
	125
	14.1

	Don't know Posyandu schedule
	21
	2.4

	Health facility far away
	11
	1.2

	Transportation difficult
	13
	1.5

	Child is often get sick/is currently sick
	148
	1.7

	Vaccine not available
	160
	18

	Not yet time for immunization
	435
	49

	Others (Posyandu closed, family not allowed etc.)
	26
	2.9

	Access to Drinking Water
	
	

	Not feasible
	514
	26.6

	Feasible
	1.415
	73.4

	Drinking Water Source 
	
	

	Bottled Water
	272 
	14.1

	Refillable water
	286
	14.8

	Protected dug well
	732
	37.9

	Borehole well
	228
	11.8

	PDAM
	112
	5.8

	Public hydrants, water terminals, PAH, retail, surface water, etc.
	299
	15.6

	Access to Sanitation
	
	

	Not feasible
	159
	8.2

	Feasible
	1.770
	91.8



Table 2 also shows that more than half of respondents do not complete primary immunization for a variety of reasons, the most common of which are that it is not yet time for immunization (50.9%) and their children are frequently sick (29%). Research on toddlers in West Sumatra also reported that as many as 82.5% of respondents did not get complete primary immunization(26). In general, respondents came from households with feasible access for drinking water (73.4%), most of which were sourced from protected dug wells. Also, almost all respondents had feasible access for sanitation (91.8%).
Table 3 shows the Chi-Square test's bivariate analysis results. Two variables were substantially linked with stunting: primary immunization (p = 0.008; OR = 1.39; 95% CI = 1.081-1.791) and access to drinking water (p = 0.024; OR = 1.35; 95% CI = 1.031-1.765). The binary logistic regression test results in Table 4 reveal that toddlers with an incomplete primary immunization history are more likely to be stunted (OR = 1.35; 95% CI = 0.454–0.562). Furthermore, toddlers who did not have access to safe drinking water were more likely to be stunted (OR = 1.38; 95% CI = 0.051-0.595).
Tabel 3. Bivariate Analysis of Indicators of Stunting Management in Toddlers aged 12-23 Months in Lampung Province
	[bookmark: _Hlk166613052]Category
	Incidence of Stunting
	OR 
95% CI 
(Lower-Upper)
	Chi-Square Test P-value

	
	Stunting
	Not stunting
	
	

	
	n
	%
	N
	%
	
	

	Mother’s Iron Tablets Consumption
	
	
	
	
	
	

	Inappropriate 
	223
	17.2
	1070
	82.8
	1.144
	0.308

	Appropriate 
	98 
	15.4
	538
	84.6
	(0.877 – 1.498)
	

	Exclusive breastfeeding
	
	
	
	
	
	

	Non Exclusive
	153
	15.5
	831
	84.5
	0.851
	0.189

	Exclusive
	168
	17.8
	777
	82.2
	(0.666 – 1.090)
	

	Growth Monitoring
	
	
	
	
	
	

	Not Routine
	147
	17.3
	704
	82.7
	1.084
	0.507

	Routine
	174
	16.1
	904
	83.9
	(0.846 – 1.389)
	

	Primary Immunization
	
	
	
	
	
	

	Incomplete
	195
	18.7
	847
	81.3
	1.390
	0.008*

	Complete
	126
	14.2
	761
	85.8
	(1.081 – 1.791)
	

	Access to Drinking Water
	
	
	
	
	
	

	Not feasible
	102
	19.8
	412
	80.2
	1.352
	0.024*

	Feasible
	219
	15.5
	1196
	84.5
	(1.031 – 1.765)
	

	Access to Sanitation
	
	
	
	
	
	

	Not feasible
	30
	18.9
	129
	81.1
	1.182
	0.431

	Feasible
	291
	16.4
	1479
	83.6
	(0.751 – 1.810)
	


* significant, p-value < 0.05
OR = Odds Ratio
CI = Confident Interval
Tabel 4. Multivariate Analysis of Indicators of Stunting Management with the Incidence of Stunting in Toddlers aged 12-23 Months in Lampung Province
	Variabel
	OR
	CI 95%
	p-value

	
	
	Lower 
	Upper 
	

	Fixed Effect
	
	
	
	

	Inappropriate Iron Tablets Consumption
	1.13
	-1.434
	0.393
	0.362

	Non-Exclusive breastfeeding
	0.83
	-0.422
	0.071
	0.164

	Not Routine Growth Monitoring 
	1.03
	-0.222
	0.286
	0.807

	Incomplete Primary Immunization
	1.35
	0.454
	0.562
	0.021

	Not feasible Access to Drinking Water
	1.38
	0.051
	0.595
	0.020

	Not feasible Access to Sanitation
	1.07
	-0.359
	0.499
	0.751

	Random Effect
	
	
	
	

	District/citiy
	
	
	
	

	Var (konstanta)
	0.06
	0.017
	0.265
	

	ICC                     = 2.0%
	
	
	
	

	Log likehood      = -858.0001
	
	
	
	


*significant, p-value < 0.05
OR = Odds Ratio
CI = Confident Interval

[bookmark: _Hlk167658696]The multivariate analysis revealed that toddlers with an incomplete primary immunization history had a 1.35 times higher risk of stunting than toddlers who had gotten a full primary immunization (p = 0.021; OR = 1.35). Several earlier research produced outcomes comparable to this one. In Indonesia, a study using IFLS-V secondary data found that immunization status was substantially linked with stunting in toddlers aged 12-59 months (p = 0.001; PR = 1.2; 95% CI = 1.14-1.6)(27). Research by Doni et al., (2020) found a strong connection between complete primary vaccination status and the incidence of stunting in toddlers. Furthermore, another study revealed that immunization leads to the low incidence of stunting in children aged one to five years in East Jakarta (28).
According to Permatasari et al. (2023), immunization is the dominant factor associated with stunting (29). A literature study conducted by Doni et al. (2020) found that immunization is necessary for children because it stimulates the immune system to produce antibodies and cellular immunological responses to battle infections(12). A complete immunization dose stimulates the development of memory cells against particular diseases in the body, preventing children from being exposed to pathogens. In contrast, children with incomplete  immunizations will be more at risk of exposure to infections, stimulating the production of cytokines and leptin, which results in decreased appetite. Inadequate nutritional intake and high cytokine levels will cause growth disorders due to inhibition of growth hormone work (30,31). Research in rural areas, Yogyakarta reported that infectious diseases can cause stunting due to incomplete immunization, which can affect appetite and cause unbalanced nutritional intake (32). 
Immunization is a government initiative to reduce the risk of stunting by strengthening the immune system and lowering morbidity and mortality from infectious diseases that can impair nutritional intake. Repeat infections raise the likelihood of stunting (33). According to this survey, 54% of respondents did not obtain complete immunization because most mothers claimed to have forgotten or did not know the schedule, their children were frequently sick, immunization were unavailable, and it was not time for immunization.
According to research by Arpen and Afnas (2023), the provision of primary immunization to toddlers can be influenced by knowledge, attitudes, education, and perceptions of mothers, family support, and the role of health workers (34). A high level of knowledge will make it easier for someone to accept the information received. Still, if it is not supported by family support and the role of health workers, complete primary immunization will not be achieved. The role of good health workers, such as reminding mothers of the schedule of immunization and providing education related to the importance of immunization, can certainly cause mothers to have a positive perception so that mothers will provide complete primary immunization to their toddlers (34,35).
[bookmark: _Hlk169783632]The findings indicate that Inadequate access to drinking water  was the most important factor impacting the prevalence of stunting among toddlers aged 12-23 months in Lampung Province. Minister of Health of the Republic of Indonesia Regulation Number 492 of 2010 interprets drinking water as water that has been treated or not, has passed various health requirements, and can be drunk directly. Meanwhile, safe drinking water is defined as drinking water that meets physical (tasteless, smelly, turbid, and colored), microbiological, chemical, and radioactive requirements (36).
Access to safe drinking water itself is a drinking water facility that comes from a protected source, except for boreholes, protected wells, and protected springs, because it must go through a recheck regarding the minimum distance between the water source and the fecal reservoir, which must be ≥ 10 meters. Furthermore, respondents with primary drinking water sources from bottled water and/or refilled water can also only be said to be feasible if the water source for household use comes from a protected source (20).
According to the results of the univariate analysis, it is known that more than half, or 73.4% of respondents in this study, have access to feasible drinking water. This percentage result is higher when compared to the achievement of access to feasible drinking water in Papua, which only amounted to 64.9% (37). Based on this study, it is known that the primary drinking water facility most widely used in households of toddlers aged 12-23 months in Lampung Province is protected dug wells, which is 37.9%. This result is lower than Zairinayati and Purnama's (2019) study in the Banyuasin District, which reported that 53% of respondents had used water sources from wells regardless of whether the wells were protected or not (38).
Bivariate results showed that access to drinking water was associated with the incidence of stunting (p = 0.024), while the results of multivariate analysis with the level of two districts and cities showed that access to drinking water was the dominant factor influencing the incidence of stunting in Lampung Province (p = 0.020; OR = 1.38). This means that toddlers with inadequate access to drinking water will have a 1.38-fold higher risk of stunting.
In line with this study, research by Olo et al. (2021) reported that access to safe water is associated with the incidence of stunting in Indonesia (13).The literature study by Adzura et al. (2021) also indicated that clean water is a factor that affects the incidence of stunting (39). In addition, an ecological study conducted in Serang District in 2022 also reported that access to drinking water was associated with the incidence of stunting (40). Sinatrya and Muniroh's research (2019) reported a different thing, namely that the source of drinking water (p = 0.415) and the physical quality of drinking water (p = 0.58) were not factors that influenced stunting (14). 
Based on the results of a literature study by Olo et al. (2021), most toddlers who live in rural areas with inadequate access to drinking water experience stunting (13). This is because drinking water that is not feasible for consumption will increase the risk of infectious diseases, both in pregnant women and toddlers. The body's defense system that is experiencing infection will experience an increase in pro-inflammatory cytokines, namely TNFα, IL-1 (especially IL-1β), and IL-6, which play a role in suppressing endochondral ossification and inhibiting growth through decreased chondrocyte proliferation (41). In addition, continuous infection will disrupt nutrient absorption by the body, resulting in malnutrition, which also increases the risk of growth failure or stunting (42).
The strength of this study is that it can explain the factors that cause the high low incidence of stunting in Lampung Province according to the actual SSGI 2022 results, because this study uses secondary data that was also taken in the survey. The limitations of this study are in the cross-sectional design used. This design can cause bias because all variables are collected at the same time, making it difficult to ascertain whether the independent variable directly affects the dependent variable.


CONCLUSIONS AND RECOMMENDATIONS
The results of this study show that access to drinking water is the most dominating factor determining the frequency of stunting in toddlers aged 12-23 months in Lampung Province. Therefore, there is a need for cross-sectoral cooperation to promote the importance of feasible drinking water consumption and optimize the provision of clean water programs in various areas in need.
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