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WHO HAVE A HIGHER RISK OF FALLING
INTO CATASTROPHIC HEALTH EXPENDITURES?

Amalia Noviani
Statistictics Indonesia, Dr. Sutomo Street 6-8 Jakarta 10710, Indonesia

ABSTRACT

Catastrophic health expenditure is one of the challenges Indonesia faces in achieving Universal Health
Coverage. Aside from being a financial disaster, the incident caused by out-of-pocket health expenditure
exceeding a fixed limit can drive people into poverty. Unfortunately, the availability of the data causes the
limitation of the study in Indonesia. This study aims to analyze the association between catastrophic health
expenditure and several social-economic factors by using the latest data of out-of-pocket expenditure
collected at the individual level from the 2019 Susenas Module of Health and Housing. Using the Chi-square
test, this study confirms a significant association between catastrophic health expenditures and the following
social-economic factors: outpatient and inpatient service use, health insurance ownership, age, sex, marital
status, educational level, work status, welfare status, type of area, and geographic location. From the logistic
regression, the probability of the population to experience catastrophic health expenditure is higher for
people in the following categories: use inpatient or outpatient services, do not have health insurance, are
elderly, ever-married, not working, not poor, and live in the rural areas or Java island. Disaggregation by
outpatient and inpatient service use shows the large gap in the probability of falling into catastrophic health
expenditures. The probability for people who used inpatient service is more than four times people who never
used the service. Meanwhile, for outpatient service, the probability is almost three times. Therefore, people
can strengthen preventive care, especially those with low or no cost, to avoid falling into catastrophic health
expenditure.

Keywords: health expenditure, out-of-pocket expenditure, universal health insurance

ABSTRAK

Pengeluaran kesehatan katastropik merupakan salah satu tantangan yang dihadapi Indonesia dalam
mewujudkan Cakupan Kesehatan Semesta. Selain dapat menyebabkan bencana keuangan, insiden yang
disebabkan pengeluaran kesehatan out-of-pocket melebihi batas tertentu ini dapat mendorong penduduk jatuh
ke jurang kemiskinan. Hal yang patut disesali, ketersediaan data menyebabkan terbatasnya penelitian sejenis
di Indonesia. Penelitian ini bertujuan untuk menganalisis hubungan antara pengeluaran kesehatan katastropik
dengan beberapa faktor sosial ekonomi menggunakan data terbaru pengeluaran kesehatan out-of-pocket yang
dikumpulkan pada tingkat individu melalui Susenas Modul Kesehatan dan Perumahan 2019. Dengan
menggunakan Uji Chi-square, penelitian ini mengkonfimasi adanya hubungan yang signifikan antara
pengeluaran kesehatan katastropik dan faktor sosial-ekonomi berikut: rawat jalan, rawat inap, kepemilikan
jaminan kesehatan, umur, jenis kelamin, status perkawinan, tingkat pendidikan, status kerja, status
kesejahteraan, tipe daerah, dan lokasi geografi. Dari regresi logistik diketahui bahwa peluang penduduk
untuk mengalami pengeluaran kesehatan katastropik lebih tinggi pada kelompok berikut: pernah rawat inap
atau rawat jalan, tidak memiliki jaminan kesehatan, berusia lanjut, pernah kawin, tidak bekerja, tidak miskin,
dan tinggal di daerah perdesaan atau di Pulau Jawa. Disagregasi menurut rawat jalan dan rawat inap
memperlihatkan perbedaan yang besar terkait peluang untuk mengalami pengeluaran kesehatan katastropik.
Peluang untuk penduduk yang pernah rawat inap lebih dari empat kali penduduk yang tidak pernah rawat
inap. Adapun untuk rawat jalan, peluangnya hampir tiga kali lipat. Oleh karena itu, penduduk dapat
melakukan pemeliharaan kesehatan, utamanya yang berbiaya rendah atau tidak berbiaya sama sekali agar
dapat terhindar dari pengeluaran kesehatan katastropik.

Keywords: pengeluaran kesehatan, pengeluaran out-of-pocket jaminan kesehatan universal
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RISK OF COVID-19 INFECTION AMONG MEDICAL RECORDERS:
A DESCRIPTIVE STUDY IN CENTRAL JAVA PROVINCE

Tiara Fani,” Kriswiharsi Kun Saptorini, Retno Astuti Setijaningsih,
Nimas Arum Titisari
Faculty of Health Science, Dian Nuswantoro University, Semarang, Central Java, 50131, Indonesia

ABSTRACT

Covid infection risks among non-medical staff in healthcare facilities may not be as high as physicians and
nurses. However, healthcare facilities should understand infection risk among non-medical staff who works
during the pandemic. This study describes several factors associated with Covid-19 infection among medical
recorders. A descriptive study with a cross-sectional approach observed 124 medical record officers in
Central Java Province from January to June 2021. This study measured socio-demographic factors, job
characteristics, infection prevention and control (IPC) efforts, and Covid-19 infection through an online
questionnaire with Kobotoolbox. Data analyze performed in descriptive and bivariate analysis. Most
respondents said personal protective equipment (PPE) availability was adequate and had received IPC
training. Socio-demographic factors, PPE availability, IPC training, and occupation were significantly
unrelated to covid 19 infections. Having infected co-workers was related to covid 19 transmissions. Covid-19
cases proportion mostly in respondents who work in type C and D hospitals, never or rarely available PPE,
received IPC training, worked <7 hours/day, and medical record staff. Healthcare facilities should pay
more attention to PPE availability and other infection prevention and control for medical recorder staff.
Further research should assess the contact history of workers with positive covid 19 both in or outside their
workplace and their activities outside their workplace, PPE use compliance, and IPC training time.

Keywords: COVID-19 risk, factors, medical recorder

ABSTRAK

Risiko infeksi Covid di antara staf non-medis di fasilitas kesehatan mungkin tidak setinggi dokter dan
perawat. Namun, fasilitas kesehatan sebaiknya memahami risiko infeksi di antara staf non-medis yang
bekerja selama pandemi. Penelitian ini menjelaskan beberapa faktor yang berhubungan dengan infeksi
Covid-19 di kalangan petugas rekam medis. Penelitian deskriptif dengan pendekatan cross sectional
mengamati 124 petugas rekam medis di Provinsi Jawa Tengah dari Januari hingga Juni 2021. Penelitian ini
mengukur faktor sosial demografi, karakteristik pekerjaan, upaya pencegahan dan pengendalian infeksi (PPI),
dan infeksi Covid-19 melalui kuesioner online dengan Kobotoolbox. Analisis data dilakukan secara
deskriptif dan analisis bivariat. Sebagian besar responden mengatakan ketersediaan APD memadai dan telah
mendapatkan pelatihan PPI. Faktor sosio-demografi, ketersediaan APD, pelatihan PPI, dan jabatan secara
signifikan tidak berhubungan dengan infeksi covid 19. Adanya rekan kerja yang positif terinfeksi secara
signifikan berhubungan dengan infeksi covid 19. Proporsi kasus Covid-19 sebagian besar pada responden
yang bekerja di RS tipe C dan D, APD tidak pernah atau jarang tersedia, menerima pelatihan PPI, bekerja <7
jam/hari, dan staf URM. Fasilitas pelayanan kesehatan sebaiknya lebih memperhatikan ketersediaan APD
dan upaya pencegahan dan pengendalian infeksi lainnya bagi petugas rekam medis. Penelitian selanjutnya
sebaiknya mengkaji riwayat kontak staf yang positif covid 19 baik di dalam maupun di luar tempat kerja dan
aktivitas staf tersebut di luar tempat kerja, kepatuhan penggunaan APD, dan waktu pelatihan PPI.

Kata kunci: risiko COVID-19, faktor-faktor, perekam medis
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THE EFFECTIVENESS OF PREGNANCY EXERCISE WITH KINESIO TAPING
ON LOWER BACK PAIN IN PREGNANT WOMEN IN THE THIRD TRIMESTER

Siti Mutoharoh'”, Dyah Puji Astuti', Kusumastuti', Wulan Rahmadhani', Phan Trieu Phu
MD’
"Departement of Midwifery, Universitas Muhammadiyah Gombong, J1 Yos Sudarso no 461 Gombong,
Kebumen, Central Java, Indonesia
2 MPH Student at Division of Epidemiology and Public Health, Nottingham University, UK, NGZ7 2NZ, 21
Abbey Street, Nottingham City, UK

ABSTRACT

Lower back pain is common for pregnant women. The back pain was caused by the shift of the center of
gravity towards the front as the uterus enlarges. This study aims to determine the effectiveness of pregnancy
exercise with the addition of Kinesio taping on low back pain in pregnant mother at third trimester.The
study used a quasi-experimental method and it was conducted in a rural area under the coverage area of a
puskesmas in Kebumen District. The population in this study wasl pregnant women in the area with a total of
247 pregnant women. This study involved 36 pregnant women in the third trimester selected using a
purposive sampling technique with the criteria of primiparous and multiparous, 28-36 weeks of gestation,
experiencing low back pain, and no history of comorbidities and complications during pregnancy. Data were
analyzed using the Wilcoxon Signed Rank Test. The results showed that pregnancy exercise with the addition
of Kinesio taping had a significant effect on reducing low back pain in pregnant mother in the third trimester
indicated by a P-value of 0.001.Pregnancy exercise with the addition of Kinesio taping can reduce low back
pain in pregnant women in the third trimester.

Keywords: kinesio taping, low back pain, pregnancy exercise

ABSTRAK

Nyeri punggung bawah gampang terjadi pada ibu hamil. Sakit punggung disebabkan oleh pergeseran pusat
gravitasi ke arah depan saat rahim membesar. Penelitian ini bertujuan untuk mengetahui efektifitas senam
hamil dengan penambahan Kinesio taping dengan nyeri punggung bawah ibu hamil trimester III. Quasi
experimental yang digunakan pada penelitian yang di lakukan di Puskesmas di Kabupaten Kebumen.
Populasi dalam penelitian ini adalah seluruh ibu hamil yang ada di wilayah tersebut dengan jumlah ibu hamil
sebanyak 247 orang. Penelitian ini melibatkan 36 ibu hamil pada trimester ketiga yang dipilih menggunakan
teknik purposive sampling dengan kriteria primipara dan multipara, usia kehamilan 28-36 minggu,
mengalami nyeri pinggang, dan tidak ada riwayat penyakit penyerta dan komplikasi selama kehamilan.
Analisis data pada penelitian ini menggunakan Wilcoxon Signed Rank Test. Hasil penelitian menunjukkan
bahwa senam hamil dengan penambahan Kinesio taping berpengaruh signifikan pada penurunan nyeri
punggung bagian bawah pada ibu hamil trimester III yang ditunjukkan dengan nilai P sebesar 0,001. Senam
hamil dengan penambahan Kinesio taping dapat menurunkan nyeri pada punggung bagian bawah. pada ibu
hamil trimester ketiga.

Kata kunci: kinesio taping, senam hamil, nyeri punggung bawah
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PSYCHOSOCIAL ASPECT IN THE ACCEPTANCE OF COVID-19 VACCINES
(SYSTEMATIC REVIEW)

Sutrani Rachmawati, Dadan Erwandi’
Department of Occupational Health and Safety, Faculty of Public Health Universitas Indonesia, C Building 1
Floor Kampus Baru UI Depok 16424, Indonesia

ABSTRACT

COVID-19 vaccine can protect the public and suppress COVID-19 cases. But there are still many people who
refuse to be vaccinated. The study aims to analyze the psychosocial aspects in the Acceptance of COVID-19
Vaccines. This study is a systematic review with PRISMA (Preferred Reporting Items for Systematic Reviews &
Meta-Analyses). The database used to search data and information is PubMed. The keywords used during the
search process are "Determinants”" OR "Accepting” AND "Acceptance of COVID-19 Vaccination". The most
psychosocial aspects related to COVID-19 vaccine acceptance include education level, income level, race, type
of work, trust in the existence of COVID-19, trust in COVID-19 information resources, trust in medical and
health workers, and having family members or friends who are infected with COVID-19. Education level,
income level, and race influence the most in accepting the COVID-19 vaccine. The COVID-19 vaccine program
should consider and overcome the challenges of receiving and rejecting vaccines from the public by looking at
these aspects.

Keywords: COVID-19, psychosocial aspects, vaccine acceptance

ABSTRAK

Pemberian vaksin COVID-19 dapat melindungi masyarakat dan menekan kasus COVID-19. Namun masih
banyak masyarakat yang enggan untuk menerima vaksin. Tujuan studi ini untuk menganalisis aspek psikososial
dalam penerimaan vaksin COVID-19. Studi ini merupakan tinjaua sistematis dengan metode PRISMA
(Preferred Reporting Items for Systematic Reviews & Meta Analyses). Database yang digunakan untuk
pencarian data dan informasi adalah PubMed. Kata kunci yang digunakan saat proses pencarian adalah
“Determinants” OR “Accepting” AND “Acceptance of COVID-19 Vaccination”. Variabel aspek prikososial
yang paling banyak berhubungan dengan peneriman vaksin COVID-19 meliputi tingkat pendidikan, tingkat
pendapatan, ras, jenis pekerjaan, kepercayaan terhadap keberadaan COVID-19, kepercayaan terhadap sumber
informasi COVID-19, kepercayaan terhadap medis dan tenaga kesehatan, serta memiliki anggota keluarga atau
teman yang terinveksi COVID-19. Tingkat pendidikan, tingkat pendapatan, dan ras paling banyak
mempengaruhi dalam penerimaan vaksin COVID-19. Program pemberian vaksin COVID-19 sebaiknya
mempertimbangkan dan mengatasi tantangan penerimaan dan penolakan vaksin dari masyarakat dengan melihat
aspek-aspek tersebut.

Kata kunci: COVID-19, aspek psikososial,penerimaan vaksin
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ABSTRACT

Anemia and iron deficiency anemia (IDA) are indirectly caused by environmental factors. However, there
are currently no studies on the differences in hematological parameters of anemia and nutritional intake in
adequate and inadequate environmental conditions. This study aims to determine the differences in
hematological parameters and nutritional intake of female students based on the enw'mmnrmf conditions of
the Islamic boarding schools. It was a descriptive study with a cross-sectional design. A total of 167 girls
from seven famic boarding schools in Tasikmalaya, West Java were recruited. Anemia was assessed by
determining hemoglobin (Hb) levels, hematocrit (Ht) levels, mean corpuscular volume (MCV), mean
corpuscular hemoglobin (MCH,) and mean corpuscular hemoglobin (MCHC). Environmental conditions of
the boarding schools observed were the kitchen, bedrooms, toilet/bathrooms, and the outside environment
(trash bins and handwashing stations). The study found that there is no difference in the hematological
values (Hb, Ht, MCV, MCH, MCHC, and RDWCV) of students with adeq and inadequate environmental
conditions. Students who lived in inadequate environment had higher intake of iron (p<0005), protein
(p<0.005), and vitamin C (p<0.005) than those who lived in adequate environment. However, the nutritional
intake of adolescent girls in Islamic boarding schools was considerably lower than Indonesian
Recommended Dietary Allowance (RDA). Thus, no significant difference in hematological levels, which are
indicators of anemia and IDA, could be found. Hence, to protect against anemia and IDA, adolescent girls
should increase the quality and quantity of their nutritional intake, particularly iron, protein, and vitamin C.

Key words: anemia, adolescent girls, boarding schools, environmental condition, nutritional intake.

ABSTRAK

Anemia dan anemia defisiensi besi (IDA) secara tidak langsung dapat disebabkan oleh faktor lingkungan.
Namun, belum ada penelitian yang menganalisis perbedaan parameter hematologi, sebagai indikator anemia,
dan asupan gizi pada kondisi lingkungan yang baik dan kurang baik. Tujuan penelitian i adalah
mengetahui perbecm parameter hematologi dan asupan gizi santriwati berdasarkan kondisi lingkungan
pondok pesantren. Penelitian ini merupakan penelitian deskriptif dengan desain study cross sectional pada
167 santriwati mm{ujuh pondok pesantren di Tasikmalaya, Jawa Barat. Status anemia ditentukan melalui
analisis kadar sglobin (Hb), hematocrit (Ht), mean corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH), dan mean corpuscular hemoglobin (MCHC). Faktor lingkungan diketahui melalui
observasi kondisi lingkungan pesantren yang meliputi dapur, kamar tidur, toilet/kamar mandi, dan
lingkungan luar (tempat sampah dan tempat cuci tangan). Penelitian ini menemukan bahwa tidak ada
perbedaan kadar hematologi (Hb, Ht, MCV, MCH, MCHC, dan RDWCYV) diantara siswa yang tinggal di
lingkungan dengan k()n yang baik dan kurang baik. Santriwati yang tinggal di lingkungan kurang baik
memiliki asupan besi (p <0.005), protein (p <0.005), dan vitamin C (p <0.005) lebih tinggi daripada
santriwati yang tinggal di lingkungan yang baik. Meskipun demikian, asupan gizi pada remaja putri di
pondok pesantren masih jauh dibawah rekomendasi Angka Kecukupan Gizi (AKG) sehingga menyebabkan
tidak adanya perbedaan signifikan pada kadar hematologi yang menjadi indikator anemia dan IDA. Oleh
karena itu, untuk melindungi dari anemia dan IDA, remaja putri disarankan untuk meningkatkan asupan gizi,
terutama besi, protein, dan vitamin C.

Kata kunci: anemia, remaja putri, pesantren, kondisi lingkungan, asupan zat gizi.
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Introduction

Anemia is a condition in which the h globin level in the blood is lower than normal and is
not sufficie%to meet physiological needs. Normal hemoglobin levels in adolescent girls are >12
g/dL. The World HealtWrganization (WHO) estimates that more than two billion people
worldwide are anemic. Among women of mductive age (15-49 years old) in 2011, the
prevalence of anemia worldwide was 81.5%." The prevalence of anemia among adoleﬁm girls in
developed and developing countries was estimated to be 6% and 27%. respec:tively.1 Based on the
ﬁults of the 2018 Basic Health Research study, the proportion of anemia in Indonesia among
children aged 5-14 years old was 26.4% and for the 15-24 age group was 18.4%.* In 2018, the rate
of anemia increased to 32% for the 15-24 year age group .’

During adolescence, demand for macmnutﬁnts and micronutrients increases to
accommodate the growth that occurs during puberty. Adolescent girls are, as a group, prone to
developing anemia because of a high neeﬁnr iron for growth, in addition to a need to compensate
for iron loss during menstruation.” The amount of iron lost during menstruation depends on the
amount of blood lost during each menstrual period. Low iron absorption can result in iron
deficiency and a subsequent decrease in iron stores.® The current nutritional status of young women
can affect the health of both present and future generations. Long-term effects of anemia include
stunting, decreased learning achievement, reduced immune function, and irregular menstruation.’
Anemia in adoascent girls contributes to an increased rate of miscarriage and maternal mortality,
as well as an increased incidence of low birth weisht and perinatal mortality.® Prevention and
treatment efforts are needed to address this major public health problem and to improve the health
and well-being of adolescent girls in Indonesia.’

Overcoming nutritional deficiencies can be achieved with multi-sector cooperation through
nutrition improvement interventions, both special and sensitive nutrition interventions. Special
nutrition interventions lﬁhe health sector represent a direct effort to prevent and reduce nutritional
problems, for instance, promoting the consumption of iron-rich foods (e.g., meat, fish, and poultry,
legumes, and green leafy vegetables) and foods that enhance iron absorption to adolescent girls."”
Sensitive nutrition interventions, such as environmental health interventions, are indirect efforts of
the non-health sector to prevent and reduce nutritional problems."’

The environment is u&.’tor associated with the incidence of anemia. Poor environmental
conditions is a risk factor of infectious diseases, such as hookworm infestation and malaria,
resulting in the lack of nutrients such as iron and vitamins."> The presence of malaria parasites in

the body increases the risk of anemia by five times in adolescent girls."* In India, the history of
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worm infestation was correlated with severe anemia among adolescents aged 10-18 years."* Thus,
unclean environmental conditions can be an indirect cause of anemia. Mengistu et al. found that
anemia is a public health problem among adolescent girls in rural schools in Bahir Dar in
northwestern Ethiopia in which predictors of anemia include infectious diseases, length of
menstruation, BMI according to age, monthly household income, and number of family members."’
Sunuwar et al. considered seven countries in South and Southeast Asia and showed that
environmental factors could contribute to the incidence of anemia.'®

In Indonesia, numerous studies have examined anemia among female students at Islamic
boarding schools. These studies, however, have either examined the relationship between anemia

17-19 . s 4 . .
or examined the association between anemia and environmental

and nutritional intake
factor™*' in two separate analyses. We are not aware of any study examining nutritional intake and
hematological indicators of anemia based on different environmental conditions in the Islamic
boarding schools. The study aimed to determine the differences in hematological parameters and
nutritional intake of female students based on the environmental conditions of the Islamic boarding

schools.

Method

This descriptive study had a cross-sectional design and was conducted in Augﬁt 2020. A
total of 167 students from seven Islamic boarding schools were enrolled. The levels of hemoglobin
(Hb), hematocrit (Ht), mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH),
and mean corpuscular hemoglobin concentration (MCHC) were analyzed in 3 mL blood samples
collected from study participants. Iron deficiency anemia (IDA) was determined based on levels of
Hb, MCV, MCH, and MCHC. The normal hemoglobin level %women is 12 g/dL. A hematocrit
for women <36% is considered to be abnormal. The threshold values for the red blood cell indices
are: MCH <27 pg, and MCHC <32 giﬁ, MCV <80 L.

Subjects re%rted daily meals received at the school cafeteria and food chsnacks bought
outside of school using a 24-hour dietary recall for three non-consecutive days. Food intake ﬁas
recorded in local household measures (tablespoons, teaspoons, cups, etc.). After that, the data was
converted into grams and analyzed using the Nutrisoft software to calculate nutritional intake.

The environmental conditions of the boarding schools observed were the kitchens,
bedrooms, toilets, bathrooms, and the outside environment (e.g., trash cans and handwashing
facilities). A score of 1 to 4 was given for ea‘a environmental indicator observed and the maximum
total score was 20. [slamicéoarding schools with a total score =10 were categorized as an adequate
environment, while those with a total score <10 were categorized as an inadequate environment.
Based on the total score, Islamic boarding schools UW and SBH (82 people) had adequate

environment. In contrast, the other five Islamic boarding schools, which were AT, SYH, SLH, Al,
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and AN (85 people), had inadequate environment. We categorized the scoring results to enable

sound statistical analysis since it is impossible to analyze the correlation of anemia with the

The collected data were edited, codedﬂnd entered for data cleaning. Data were analyzed

environmental factor with only seven Islamic boarding schools as sample.

statistically using SPSS software version 23. Descriptive data were reported as percentages or as
means and SDs for normally and as medians for non-normally distributed variables. The Mann-
Whitney test was used to analyze differences in hematological parameters (Hb, Ht, MCV, MCH,
MCHC, and RDWCV) and nutritional intake based on the category of environmental condition
(adequate and inadequate). The trained enumerator collected the data, and Prodia Laboratory
examined the blood samples. We minimized bias in the environmental condition assessment by
allocating only one perw to observe. This study passed ethical review by the Ethics Commission
for Health Research, Facultyéf Public Health, Diponegoro University (No. 29/EA/KEPK -
FKM/2020). Although a field study was conducted during the COVID-19 pandemic, researchers
were allowed to enter areas of the Islamic boarding schools because they were in the green zone

and we ensure to implement health protocols throughout the data collection.

Results

The students in this study were between 12- and 20-years-old. Hb level was used as an
indicator of anemia. Ht levels, MCV, MCH, and MCHC were indicators of iron deficiency anemia
(IDA). The AT and SLH boarding schools had the highest and lowest proportion of students with

anemia at 57.1% and 19%, respectively (Table 1).

Table 1. Cross-Tabulation of The Incidence of Anemia at Each Boarding School

Status

Islamic Boarding School Ancmia Normal Total
uw 21 (42.0%) 29 (58.0%) 50 (100%:)
AT 4(57.1%) 3 (42 9%) 7 (100 %)
SYH 6 (40.0%) 9 (60 0%) 15 (100%)
SBH 8(25.0 %) 24 (75.0%) 32 (100%)
SLH 4 (19.0%) 17 (81 .0%) 21 (100%)
Al 4(23.5%) 13 (76.5%) 17 (100%)
AN 7 (28.0%) 18 (72%) 25 (100%)

Female students who experienced anemia in the AT boarding school were found to have
IDA (42.9%), while the Al boarding school had the lowest proportion of students with IDA
(11.8%). AT boarding school had the highest proportion of anemic non-iron deficient students
(14.3%), and UW boarding schools was the second highest with a slightly lower percentage at
14%. (Table 2).
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Table 2. Cross-Tabulation of The Incidence of Iron Deficiency Anemia at Each Boarding

School
Islamic Status
Boarding Anemic, iron- Anemic, non-iron- Non-anemic, Non-anemic, non- Total
School deficient deficient iron-deficient iron-deficient

uw 14 (28.0%) T(140%) 2 (4.0%) 27 (54 .0%) 50 (100%)
AT 3(42.9%) 1(143%) 0 (0%) 3(429%) 7 (100%)
SYH 4(26.7%) 2(133%) 0 (0%) 9 (60 0%) 15 (100%)
SBH 5(156 %) 3(9.4%) 1(3.1%) 23 (71 .9%) 32 (100%)
SLH 4 (19.0%) 0{0%) 1 (48%) 16 (76 .2%) 21 (100%)
Al 2(11.8%) 2(118%) 1 (59%) 12 (70.6%) 17 (100%)
AN 5(20.0%) 2 (8.0%) 1 (4.0%) 17 (68 .0%) 25 (100%)

Table 3 shows the distribution of hematological characteristics (Hb, Ht, MCV, MCH,
MCHC, and RDWCV) according to boarding schools. The SLH school had the highest mean + SD
of Hb, Ht, MCV, and MCH of 12.71 + 1.32 g/dL, 38.65 + 3.09%,83.6 £ 494 fL., and 2748 +2.39
pg, respectively. The AT school, in addition to having the highest incidence of anemia, also had the
lowest mean + SD for Hb, Ht, MCV, and MCH of 1147 +1.79 g/dLL, 3573 + 4.34%, 744 + 12.08
fL., and 23.9 + 4.73 pg. respectively. The highest and lowest mean = SD MCHC was seen for Al
(33.07 = 1.30 g/dL) and AT (32 + 1.39 g/dL) schools, respectively. The highest mean + SD
RDWCYV was found at the AT Islamic boarding school (15.03 £ 3.21%) and the SLH Islamic
boarding school had the lowest mean + SD RDWCV (13.34 = 1.59%).

Although almost half of the anemic students came from UW boarding schools (42%), the
mean + SD of hemoglobin level was not the lowest and was around a similar level as SYH
boarding schools, which was in the bottom three of the lowest hemoglobin level in average. AT
boarding school was the only school with Ht level below 36%. For the red blood cell indices
indicator, only SLH boarding schools had normal MCH, which was more than 27 pg, while none of
the schools had MCHC below 32 g/dL. Of seven boarding schools, there were three schools with
MCYV within the normal category (>80 fL), which were SBH, SLH, and AN boarding schools.




Rahfiludin et al. | Jurnal lnmu Kesehatan Masyarakar, November 2021, 12 (3): 263- 276

Table 3. Levels of Hb, Ht, MCV, MCHC, RDWCYV in Female Students

Islamic Boarding

. Variable N Minimum Maximum Mean+SD
School
Hb (g/dL) 85 142 11.89+1.52
Ht (%) 280 423 36.92+3.69
Uw MCV (fL}) 50 605 919 T9.78+7.24
MCH (pg) 189 304 25714305
MCHC (g/dL) 286 36.1 32.15+1.38
RDWCYV (%) 118 193 1393+1.64
Hb (g/dL) 84 135 11.47+1.79
Ht (%) 286 407 357344 .34
AT MCV (fL) 7 590 86.6 74.40+12 08
MCH (pg) 184 287 2390+4.73
MCHC (g/dL) 294 332 3200+1.39
RDWCYV (%) 125 209 1503+3.21
Hb (g/dL) 6.5 14.0 1195+1.85
Ht (%) 240 425 36524424
SYH MCV (fL) 15 565 923 77.89+10 45
MCH (pg) 153 300 25474432
MCHC (g/dL) 27.1 358 32544193
RDWCV (%) 17 196 14.67+2.54
Hb (g/dL) 8.8 145 12.63+1.23
Ht (%) 296 425 38.39+299
SBH MCV (fL}) 32 602 918 81.09+7.05
MCH (pg) 189 311 26714295
MCHC (g/dL) 297 355 3287+1.19
RDWCV (%) 118 214 13.69+1.97
Hb (g/dL) 9.6 147 12.71+1.32
Ht (%) 21 319 435 38.65+£3.09
SLH MCV (fL}) 730 902 83.60+4.94
MCH (pgz) 221 307 27 484239
MCHC (g/dL) 30.1 34.1 32.84+1.28
RDWCV (%) 114 176 13344159
Hb (g/dL) 98 143 12.67+1.27
Ht (%) 306 425 38264314
Al MCV (fL) 605 886 77944833
MCH (pg) 17 194 203 2581+3.12
MCHC (g/dL) 308 359 3307+1.30
RDWCV (%) 118 197 14244207
Hb (g/dL) 103 138 12 40+77
Ht (%) 331 420 38324208
MCV (fL}) 25 640 882 80.50+6.09
AN MCH (pg) 196 300 260942 .54
MCHC (g/dL) 306 340 32.37+97
RDWCV (%) ﬂ 120 164 1358+1.17

Abbreviations: IBS. Islamic Boarding School; Hb. hemoglobin; Ht, hematocrit; MCV, mean
corpuscular volume; MCHC, mean corpuscular hemoglobin concentration; MCH, mean
corpuscular hemoglobin; RDWCV, red blood cell distribution width.

Environmental Conditions of Islamic Boarding Schools

The environmental conditions observed at Islamic boarding schools included
bathrooms/toilets, kitchens, bedrooms, and the outside environment. The bathroom/WC
environment included the number of bathrooms, the ratio of bathrooms to students, and the
condition of the toilets. Type of fuel used for cooking, availability of a place to wash food with
running water, presence of a chimney, and presence of a trash can were factors evaluated for the
kitchen environment. The bedroom environment included the type of bedding, type of flooring,

ventilation, lighting, and the presence of hanging clothes. For the characteristics of external
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environment, we evaluated the availability of trash cans and facilities for handwashing. The
observations showed that not all kitchens had chimneys, but all schools had trash cans.

The UW Islamic boarding school had unclean kitchens and bedrooms, which had inadequate
lighting. This school also had tile floors and hanging clothes. The outdoor environment was not
clean, but there were handwashing facilities with clean running water and soap. The bathroom
conditions were not adequate, as evidenced by a 1:50 ratio of bathrooms to students, and the toilets
were not clean. At the AT boarding school, the kitchen was also unclean and they used firewood
for cooking rice. The bedrooms were quite clean and had floor mattresses atop tile floors. The
outside environment was not clean. The bathrooms were adequate (1:6.75), although the toilets

were not clean (Table 4).

Table 4. Islamic Boarding School Environmental Conditions

External Environment Kitchen Bedroom Bathroom Toilet

IBS UW 1 1 1 1 1
IBS AT

IBS SYH
IBS SBH
IBS SLH
IBS Al

IBS AN 3

U bd o= L b
i Y TR oS
[ T S
o W
[ T R I R

Abbreviations: IBS, Islamic Boarding School.

Categories for the external environment, kitchens, bedrooms, toilet: 1 = dirty, 2 = less clean; 3 =
clean enough; 4 = clean.

Category scores for toilets / bathrooms: weighted value 1 = ratio 41-50; value 2 = ratio 31-40;
value 3 = ratio 21-30; value 4 = ratio 11-20; value 5 = ratio 1-10.

The results of the Mann-Whitney analysis showed that all hematological parameters (Hb, Ht,
MCV, MCH, MCHC, and RDWCYV) did not differ significaw among female students based on
environmental conditions. However, dietary intake of iron (p = 0.001), protein (p = 0.006), and
vitamin C (p = 0.004) was higher in students with inadequate environments compared to those who
lived in an adequate environment (Table 5).

Table 5. Hematological Parameters and Nutritional Intake of Adolescent Girls at Islamic
Boarding Schools Based on Environmental Condition Category

Adequate Inadequate
Variables environment environment p-value
(n=85) (n=8§2)
Wogical parameters
Hb (g/dL) 126 (6.5-14.7) 12.5(8.5-14.5) 0.468
Ht (%) 379(240-435) 38.1(28.0425) 0.767
MCV (L) 82.4(565-923) 82.0 (60.2-919) 0926
MCH (pg) 27.3(15.3-30.7) 26.8 (18.9-31.1) 0.629
MCHC (g/dL) 328(27.1-359) 32.5(28.6-36.1) 0211
RDWCV (%) 13.3(11.4-20.9) 13.3(11.8-214) 0.879
Nutritional in
Iron (mg/day) 53(06-147) 73 (3.1-12.7) 0.001
Protein (g/day) 256 (50-632) 31.6(125-773) 0.006

Vitamin C (mg/day) 2.1{00-212) 3.9 (00-117.5) 0.004
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Discussion

This study discovered that the prevalence of anemia among female students in Islamic
boarding schools ranged from mild to severe and none of them was in the normal range according
to WHO standard, which is < 4.9% in a population. Prevalence of anemia in Islamic boarding
school SLH was the lowest and of mild public health significance, whereas Islamic boarding
schools SBH, AI, and AN were of moderate category. We found severe anemia prevalence, in
which the percentage was more or equal to 40%.> in Islamic boarding schools UW, AT, and SYH.
This ooﬁms previous findings in Pakistan that students who lived in dormitories of boarding
schools had a higher proportion of anemia compared to those who were day students.” Another
study found that female students living in university dormitories in Sri Lanka were more likely to
experience mild (17.5%) and moderate anemia (7.9%) %

We found that students who lived in inadequate environments had better nutritional intake
(iron, protein, and vitamin C) than those with adequate environments. A study in Peru reported that
healthy eating habits in youth were influenced by the nature of foods available in the physical

* Despite the lack of environmental quality. the

environment, including at home and schools.
boarding schools might provide a better menu at the schools” cafeteria, resulting in healthier food
choices among adolescent girls. It offered good settings for improving healthful nutrition
opportunities, leading to better nutritional intake in girls with inadequate environmental conditions.

On the other hand, although the girls who lived in inadequate environments had better
nutritional intake than those with adequate environments, their hematological parameters were not
differed significantly. It might be due to considerably lower nutritional intake compared to RDA
among those two groups, thus not affecting anemia status indicated by hematological values. The
mean iron intake was 5.3 mg/day for girhwith adequate environments and 7.3 mg/day for those
with inadequate environments, which are lower than the daily intake stated in the Indonesian RDA
of 8 mg and 15 mg for females gged 10—12 years and 13—18 years, respectively.”’ Protein intake
recommended in RDA was 55 g/day for females aged 1012 years and 65 g/day for those aged 13—
18 years, whereas the female students in the present study consumed only 25.6 g/day and 31.6
g/day protein for those living in adequate and inadequate environments, respectively. Lack of iron
intake could affect the synthesis of hemoglobin and the formation of heme Ezymes. Meanwhile,
the function of protein in the human body is closely related to iron since iron mainly exists in
complex forms bound to protein (hemoprotein) as heme compounds (hemoglobin or myoglobin),
heme enzymes, or nonheme compounds (flavin-iron enzymes, transferring, and ferritin).** Vitamin
C intake among the adolescent girls was far below the recommendation of 50-75 mg/day, both in
adequate (2.1 mg/day) and inadequate environments (3.9 mg/day), when it is the only absorption

enhancer of nonheme iron. The traditional diet in the area of study is a plant-based diet, which is
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the main source of nonheme iron,” thus low vitamin C intake could reduce iron absorption in the
diet and affect their hematological values.

In the present study. we considered 7 Islamic boarding schools in Indonesia and found that
for most, the hygienic conditions of bathroom facilities located inside the dormitory buildings did
not meet standardized ratios of bathroom users stated by the WHO, which should be a maximum of
25 people for each bathroom. Women who shared a toilet with more than five other people and had
inadequate latrine facilities are more prone to parasite infections, resulting in a higher prevalence of
anemia

Unclean environmental conditions are often associated with the increased preva]eﬁe of
infectious diseases, leading to increased incidence of anemia. This finding was consistent with a
previous study in Sudan, which found a significant association between the incidence of anemia
among students in public dormitories and the prevalence of infectious diseases such as typhus,
intestinal worms, and dysentery.”! Handwashing facilities that offer clean running water and soap
in Islamic boarding schools could be a factor that affects handwashing practices, particularly
handwashing before eating and after using the toilet. Worm infections can be introduced via
unclean fingernails and fingers, such that adequate handwashing could decrease the incidencw‘
infection and prevent infection with parasites that can interfere with iron absorption.’lﬂdeed, one
study showed that the incidence of anemia was lower in children whose residence had a des’mﬁted
place for handwashing (87.7%) than those that had none (92.4%).” Furthermore, the rate of
intestinal parasite infection was higher (48.5%) in those who did not practice handwashing
compared to those who did.’

Bedroom conditions affect the incidence of acute respiratory infection (ARI), which is also
related to anemia. Anemic children are more likely to contract respiratory tract infections.*** Other
risk factors for ARI include the condition of bedrooms, ventilation, smoke holes in the kitchen,
family members who smoke, occupancy density, physical activity or sports, awareness of family
nutrition, and the presence of animal cages in the house.” The risk of ARI was higher for military
trainees who lived in barracks designed to house 60 people than those who lived in rooms that
could house cﬁt people.”” Overcrowding of rooms, which allotted less than 10 sqg. ft. per person,
could lead to a high prevalence of anemia among girls.** In addition, unclean bedrooms in Islamic
boarding schools might increase the incidence of bed bugs (Cimex lectularius) associated with poor
hygiene and high population density.*** Bed bugs are more attracted to dirty clothes than clean
clothes, and the occupancy density of bedrooms can increase CO, levels that also attract bed bugs.*'
Infestations with bed bugs, which feed on human blood, are also associated with the incidence of
anemia. Individuals affected by bed bugs had lower hematological values (hemoglobin, hematocrit,
red blood cell count, and MCHC) than those who were not, while RDWCYV values were higher for
those with bed bugs than those without.*
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The limitation of this study was that there was no analysis of infectious disease variables,
which are a direct impact of poor environmental conditions. Additionally, the study was conducted
amid the COVID-19 pandemic, resulting in a few Islamic boarding schools that approved data
collection and might not represent the population. It is suggested to analyze the history of

infectious diseases using more samples for further study.

Conclusions

Students who lived in poor environmental conditions had a higher nutritional intake of iron,
protein, and vitamin C compared to those with adequate environments. Nevertheless, we found no
differences in their hematological parameters (Hb, Ht, MCV, MCH, MCHC, and RDWCV). We
assume that a similar range of hematological values among girls in different environmental
conditions could be related to their poor nutritional intake, which was considerably lower than
RDA, and thus it did not significantly affect anemia status. Hence, increasing the quality and
quantity of nutritional intake, particularly iron, protein, and vitamin C could prevent anemia among

adolescent girls at Islamic boarding schools.
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