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Abstract

Climate change adaptation and mitigation measures a complicated process and community livelihoods are being 
seriously impacted. The current local community reality is that climate change and associated disasters are 
becoming more intense, unpredictable, frequent and costly impacting on rural and urban areas. Disaster Risk 
Reduction is very important. United Nations General Assembly already set the global policy with the hope that 
the impact of future disaster events on the community is substantially reduced. Solutions to internal refugee crises 
start at the local level and require that everyone plays a part: every city, every neighbourhood including farming 
areas, and every individual can contribute. Leaders must create spaces where everyone can live in safety, become 
self-reliant, and contribute to and participate in their local community, and not allow people to shift into slum areas 
after disasters strike. The UNISDR suggests community’s use of the recovery, rehabilitation and reconstruction 
phases after a disaster to increase the resilience of nations and communities; through integrating disaster risk 
reduction measures into the restoration of physical infrastructure and societal systems, and into the revitalization 
of livelihoods, economies, and the environment.
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Introduction

The United Nations SDG Goals together with 
the UNDRR Disaster Risk Reduction Sendai 
Framework set the global policy action required 
by Nations to address local health issues and 
emerging risks.1 The UNFCC - Cooperation of 
Parties fund research and guide climate change 
adaptation and mitigation measures.2 It’s a 
complicated process and community livelihoods 
are being seriously impacted. The current local 
community reality is that climate change and 
associated disasters are becoming more intense, 
unpredictable, frequent and costly impacting on 
rural and urban areas. Many rural communities 
particularly in low income countries and their 
local governments, residents and small to 
medium business enterprises (SMEs) find in 
the context of climate change adaptation that 
shifting towards Disaster Risk Reduction (DRR) 
difficult.3 Local governments in rural areas 
particularly in developing countries and SMEs 
are often exposed and lack the capacity to better 
protect and prepare themselves. However, there 
are many resilient rural communities, farmers, 
businesses and good tools and examples where 
more public-private sector partnerships can help 
local government and business shift to DRR.4 
This case studies, based on research in this 
area at CESDI - Griffith University’s’ Centre for 
Sustainable Development for Indonesia with its 
main office in Brisbane, Australia.5 This paper 
will discuss examples of climate change impacts 
effecting Australian and Indonesian community 
development. Communities, government and 
business all have an important role to play.

Methods

This is case study from 3 countries, Indonesia, 
Bangladesh and Australia regarding community 
participation for disaster risk reduction.6,7 
The brief explanation of each are as follows. A 
cross-sectional study in Bangladesh compares 
participants’ present and retrospective 
information (before migration) in seven slums 
located in the 3 areas of Dhaka City; 74 participants 
who migrated from rural places of origin because 
of slow onset drought were interviewed about 
health status.8–11 Second, traditional subsistence 
farming case study in West Timor, Indonesia is 
an important part of rural society in Indonesia, 
the seasonal yield is the main source of food to 
maintain health and livelihoods of these rural 

households, this yield is under threat from drought 
and then intensive rains.12,13  Third, an Australian 
case study in the Lockyer Valley Region in South-
East Queensland will be discussed. This rural 
setting experienced extreme flash flooding in 
January 2011 that resulted in significant impacts 
in the rural farming township of Grantham. In 
order to reduce future risks, the local government 
(Council) immediately committed to an 
innovative community resettlement project.14

Whatever the disaster impacts all 
communities need to ‘Build Back Better’; this 
UNISDR concept will be discussed. In fact, 
in all communities collaboration between all 
sectors involved including community (farmers) 
members, governments and land-use planning, 
business and emergency management and 
public health practitioners was essential. This 
research highlights the importance of community 
participation and the need for ongoing 
assessments in the DRR planning, response, 
resettlement and recovery processes.

Results

A comparative understanding of access to basic 
services, disease issues and economic conditions 
of internal migrants living in slums in Dhaka was 
completed in 2017 by Mohammad Ehsanul Kabir, 
Ph.D. Candidate supervised by Dr. Peter Davey 
from Griffith University.11 The purpose of this first 
case study was to make a comparative assessment 
of access to basic services, disease issues and 
economic condition of the disadvantaged internal 
migrants related to their places of origin and places 
of destinations. The analysis took place in seven 
slums located in Mohammadpur, Rayerbazaar 
and Jigatola areas of Dhaka City in Bangladesh. 
In brief the findings show some improvements 
in basic household infrastructure and hygiene 
practices after migrating from their droughty 
affected rural farm to these city slums compared to 
their previous status in places of origin. However, 
the frequency of diseases increased in the short 
to medium term after migration, as reported by 
the participants. The study argues that increased 
incidents of disease at places of destination can be 
associated with a limited access to free healthcare 
benefits and increased burden of living cost 
compared with the participants’ places of origin. 
This study considered some key issues of internal 
migration with a temporal account before 
migration at places of origin and after migration 
at places of destinations. The feedback from the 
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disadvantaged migrants which compared their 
current living conditions with life at their place 
of origin has not previously been studied in low 
income countries.  However, the most significant 
trend in human mobility continues to be and 
will likely remain internal migration or inter-
regional migration as opposed to movement 
across international boundaries. To date, the 
majority of the research into the vulnerability of 
human systems has tended to focus on the bio-
physical impacts of hazards. There is only limited 
understanding of how such groups are affected by 
various aspects of vulnerability.

Kabir and Davey10 reportied that  climate-
migration research in general and noted that 
more recent studies have recognized the need 
to investigate how climate and environmental 
vulnerability could result in incremental or non-
linear migration outcomes, depending on various 
contexts of natural hazards. In order to examine 
such complexities, the concept of ‘drivers 
of vulnerability’ offers a valuable analytical 
alternative.9 Kabir and Davey11 supports an 
approach that can explain how multiple drivers 
can influence the livelihoods of various diverse 
populations across the contexts of natural 
hazards, time and space, and between and within 
social groups. This study adopted a multi-method 
approach and answers the research questions by 
means of a structured interviews, focus group 
discussions and key informant interviews. Finally 
the results illustrate details of the underlying 
drivers of vulnerability which potentially 
influence involuntary internal migration from the 
affected areas, mostly to cities and to slum areas. 
A range of drivers of vulnerability were identified 
and classified into five broad thematic divides 
including economic, institutional, infrastructural, 
environmental and health-and-wellbeing.

This second case study15 investigated food 
insecurity issues in Atoin Meto, a subsistence 
community in semi-arid parts of West Timor. 
It discussed the concept of subsistence living 
from the perspective of food insecurity in severe 
drought conditions. Yenny Tjoe a PhD graduate 
alos from Griffith University from 2014 collected 
data in Kupang and Timor Tengah Selatan 
Regencies in West Timor.16 Data were analysed 
via mixed-methods of quantitative household 
surveys, and qualitative in-depth key informant 
interviews and participant observations assisting 
a way forward for subsistence farmers. In 
summary this case study looked impacts on at 
traditional subsistence farming as an important 
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part of rural society. This community maintains 
food sovereignty without overly using the local 
resources: following seasonal cycles to grow 
staple food (being self-sufficient) and earn 
cash income via multiple activities within and 
outside the community to offset declining food 
stock in drought conditions. This study found 
that local knowledge and values of Atoin Meto 
is founded on their existing clan regime and 
emotionally-bonded moral values, which is a 
historical sustainable approach. However, the 
system has weaknesses and to support their 
adaptation to climate change and drought Tjoe16 
suggested three solutions - to enhance their food 
production; improve nutritious value of local 
diets and develop their ability to market produce, 
but keeping enough nutritious produce in the 
household for families to survive droughts.

Third, a case study in the Lockyer Valley 
Region in South-East Queensland, Australia 
will be discussed. This rural setting experienced 
extreme flash flooding in January 2011 that 
resulted in the loss of 19 lives including 12 
in the rural farming township of Grantham. 
In order to reduce future risks, the local 
government (Council) immediately committed 
to an innovative community resettlement project 
despite an environment of political resistance 
and bureaucratic turmoil. During the summer of 
2010–2011 Queensland experienced a series of 
natural disasters that will long be remembered. 
The floods that devastated central and southern 
Queensland coupled with the destruction by 
Severe Tropical Cyclone Yasi resulted in the 
entire State being declared disaster affected and 
the tragic death of 37 people. Grantham floods 
near Brisbane was a major disaster and the 
community working with local government built 
back better away from the flood plain and the low 
lying productive farming areas.

To monitor and coordinate the Government’s 
program of reconstruction and recovery the 
Queensland Reconstruction Authority (the 
Authority) was established.14 The Authority 
operates under the auspices of a comprehensive 
and integrated recovery and reconstruction 
plan for the State – Operation Queenslander, 
its mission is to ‘reconnect, rebuild and improve 
Queensland, its communities and economy’. This 
is supported by four strategic objectives, two 
of which specifically focus on resilience: build 
a resilient Queensland and support resilient 
Queenslanders; and enhance preparedness and 
disaster mitigation. As part of Operational Plan 
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for Queenslander, six lines of reconstruction 
were also established to co-ordinate key aspects 
of the reconstruction and recovery effort: 1. 
Human and Social 2. Economic 3. Environment 
4. Building Recovery 5. Roads and Transport and 
6. Community Liaison and Communication.

In summary, disaster resilience is ‘the capacity 
to prevent, mitigate, prepare for, respond to, 
and recover from the impacts of disasters’. 
Building resilience enhances our ability to 
minimise the effects of future disaster events on 
our communities, economy and environment. 
The Queensland Government Reconstruction 
Authority in 2011 commented that building 
disaster resilience is about improving the 
capabilities of individuals, families and 
communities, as well as that of businesses and 
governments.14

Integral to this is strengthening partnerships 
between communities, the not-for-profit 
sector, industry, the private sector and tiers of 
government. For many in the community an 
important aspect of this is planning ahead to 
reduce disaster risks and produce co-ordinated 
and effective efforts during disaster events. This 
approach is referred to as ‘Betterment – Build 
Back Better’; building back better enhances a 
community’s immunity to natural disasters.14

Conclusion

The  research climate change impacts is important 
including building resilience towards disasters 
particularly drought and floods but embrace the 
concept of ‘Build Back Better’.  The UNISDR 
suggests community’s use of the recovery, 
rehabilitation and reconstruction phases after 
a disaster to increase the resilience of nations 
and communities; through integrating disaster 
risk reduction measures into the restoration of 
physical infrastructure and societal systems, and 
into the revitalization of livelihoods, economies, 
and the environment.
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Abstract

Asthma has become one of the health problems in the world. Asthma is characterized by chronic inflammation of the 
respiratory tract which leads to breathlessness, wheezing, and airflow limitation. Inflammatory reaction in asthma 
is related to inadequate vitamin D level. Vitamin D is a vitamin produced naturally by the body when exposed to 
sunlight that has immunomodulatory properties can reduce inflammation. Knowledge and positive attitude to sun 
exposure are necessary to prevent severe asthma attacks. This was a cross-sectional study involving 26 subjects in 
a private university in East Surabaya during January–June 2017 that was aimed to determine the relation between 
vitamin D and knowledge and attitude towards sunlight exposure. Data were collected by measuring the vitamin D 
level in blood serum and through the use of a questionnaire that consisted of two aspects, level of knowledge and 
attitude to sun exposure. Chi-square test was used to analyze the relationship between vitamin D level, knowledge, 
and attitude. No relationship was found between blood vitamin D level of asthma respondents and level of knowledge 
of sun exposure related to vitamin D (p=0.444, p>0.05). The same was also true for the relationship between blood 
vitamin D level of asthma respondents and attitude to sun exposure related to vitamin D (p=0.768, p>0.05). The 
closeness of the relationship between knolwedge and attitude was also relatively low (0.093). In conclusion, there 
is no correlation between vitamin D level, knowledge, and attitude. In addition, there is also no correlation between 
knowledge and attitude with low relationship between the two variables.

Key words: Asthma, attitude, knowledge, sun exposure, vitamin D level

Hubungan Kadar Vitamin D dengan Pengetahuan dan Sikap tentang 
Paparan Sinar Matahari pada Pasien Asma Rawat Jalan di Surabaya

Abstrak

Asma telah menjadi masalah kesehatan di dunia. Asma ditandai oleh peradangan kronis pada saluran pernapasan 
yang menyebabkan sesak napas, mengi, dan keterbatasan aliran udara. Reaksi peradangan pada asma terkait dengan 
kadar vitamin D yang tidak memadai. Vitamin D merupakan vitamin yang diproduksi secara alami oleh tubuh 
ketika terkena sinar matahari yang memiliki sifat imunomodulator dapat mengurangi peradangan. Pengetahuan 
dan sikap positif terhadap paparan sinar matahari diperlukan untuk mencegah risiko keparahan asma. Penelitian 
ini menggunakan metode cross-sectional yang melibatkan 26 subjek di sebuah universitas swasta di Surabaya 
Timur pada Januari–Juni 2017 yang bertujuan menentukan hubungan vitamin D dengan pengetahuan dan sikap 
terhadap paparan sinar matahari. Data dikumpulkan dengan mengukur kadar vitamin D dalam serum darah dan 
melalui penggunaan kuesioner yang terdiri atas dua aspek, tingkat pengetahuan dan sikap terhadap paparan sinar 
matahari. Uji chi-square digunakan untuk menganalisis hubungan antara kadar vitamin D, pengetahuan, dan sikap. 
Tidak ada hubungan yang ditemukan antara kadar vitamin D darah responden asma dan tingkat pengetahuan 
paparan sinar matahari yang terkait dengan vitamin D (p=0,444; p>0,05). Hal yang sama juga berlaku untuk 
hubungan antara kadar vitamin D darah responden asma dan sikap terhadap paparan sinar matahari yang terkait 
dengan vitamin D (p=0,768; p>0,05). Kedekatan hubungan antara pengetahuan dan sikap juga relatif rendah 
(0,093). Simpulan, tidak ada hubungan antara kadar vitamin D, pengetahuan, dan sikap. Selain itu, juga tidak ada 
hubungan yang rendah antara pengetahuan dan sikap.

Kata kunci:	Asma, kadar vitamin D, paparan sinar matahari, pengetahuan, sikap
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Introduction

Asthma has become a significant health problem 
in the world. It is estimated that the global 
prevalence for asthma has reached 235 million 
people and 24 thousands died because of this 
disease.1 Asthma is characterized by chronic 
inflammation of respiratory tract with the 
symptoms of shortness of breath, wheezing, 
chest pressure, heavy coughing which constantly 
gets worse, and airflow limitation. This disease 
can specifically create burdens for the patient, 
and the family and society in general, because it 
decreases productivity.2

One of the factors affecting the high incidence 
of asthma is the level of vitamin D in the body. 
This is due to the fact that low vitamin D level in 
the body can trigger asthma attacks.3 A previous 
study by Shebl et al.4 stated that asthma patients 
generally have a low level of vitamin D in their 
body. Vitamin D has a strong relationship with 
inflammation reaction in asthma that vitamin D 
deficiency may worsen the disease.5 According to 
a systematic review by Bozzetto et al.6 vitamin D 
has been proven to have an immunomodulator 
nature by stimulating the immune system to 
prevent the production of cytokine in order to 
reduce inflammation. Vitamin D is considered 
to be a strong predictor of asthma. Increasing 
vitamin D level will reduce the exacerbation of 
asthma and may become the primary prevention 
of asthma.7

Vitamin D is the only vitamin that is naturally 
produced by the body when it is exposed to 
sunlight. In a study in England, around 72% of 
the participants know about vitamin D from 
television, internet, radio, newspaper, family, 
and friends.8 Based on a study conducted by 
Arora et al.9 to 599 participants in India on the 
level of knowledge and attitude towards sunlight 
exposure, almost all participants (99.5%) have 
heard about vitamin D and 53.3% of them know 
that sunlight is the primary source of vitamin 
D. Despite the knowledge on the main source 
of vitamin D, 385 participants (64.2%) do not 
like to be exposed to sunlight and almost half of 
the participants (49.7%) thought that sunlight 
is dangerous for their skin, and around 43% 
participants use umbrellas to protect them from 
sunlight.

Knowledge and attitude towards sunlight 
are essential because sunlight has a significant 
benefit in preventing vitamin D deficiency.10 
The level of knowledge and attitude towards 

exposure to sunlight can be measured using a 
questionnaire, which has been done by Arora et 
al.,9 Zhou et al.,11 and Al Bathi et al.12 The purpose 
of this study was to identify relationship between 
the level of vitamin D and the level of knowledge 
and attitude towards the exposure to sunlight in 
its role as an important component of vitamin D 
formation among asthma patients.

Methods

This was a cross-sectional study on asthma 
patients, or respondents, where respondents 
were given a questionnaire to measure the level 
of knowledge and attitude towards sunlight 
exposure and had their blood vitamin D level 
measured. Sampling were carried out in a private 
university in Rungkut district, East Surabaya, 
Surabaya, East Java during January–June 2017 
and analysis of vitamin D level was carried out 
at the Biochemistry Laboratory of Universitas 
Airlangga, Surabaya, East Java.

Variables in this study were vitamin D level and 
level of knowledge and attitude towards sunlight 
exposure related to the production of vitamin 
D. Measurement of vitamin D level in this study 
was performed by measuring serum vitamin D 
level [25(OH)D]. Knowledge was defined as the 
knowledge possessed by respondents on sunlight 
exposure as the primary source of vitamin D. The 
attitude was defined as the daily attitude towards 
sunlight exposure. Data collection for knowledge 
and attitude variables was performed using 
questionnaire from previous studies by Arora et 
al.,9 Zhou et al.,11 and Al Bathi et al.12

The population of this study was adult asthma 
patients (≥18 years) in the university. Samples 
(respondents) were those who met the inclusion 
and exclusion criteria. The inclusion criteria used 
in this study was willing to volunteer to participate 
in the study and signed a written informed 
consent form. Meanwhile, the exclusion criteria 
were: (1) other breathing-related diseases, (2) 
chronic and liver-kidney disorders, (3) smoking, 
(4) consumption of drugs that can affect vitamin 
D level. Purposive sampling method was used to 
obtain respondents using the following formula.

Z2.P.Q
d2

Description: n=sample size; Z=normal standard 
deviation, in which the value depends on the p value 
from distribution table Z=1.96; P=proportion for certain 
properties estimated to occur in the population (East 
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Java)=0.017; Q=1.0−P (Q is the proportion of properties 
that are not expected to occur in the population)=1−0.017= 
0.983; d=degree of deviation=0.05

Hence, the minimum sample size (n) for each 
group was 25.67≈26 people.

Two types of validation were conducted for 
the questionnaire, which was taken from other 
studies. The first validation was the internal 
validation where the questionnaire was translated 
into Indonesian and then validated by a peer 
group. The second validation was the external 
validation which was performed by trying out the 
questionnaire to 30 respondents to be filled and 
the results were analyzed using the SPSS software 
program. Reliability test was then carried out on 
a validated questionnaire using Cronbach's alpha 
method in SPSS software.

Measurement of 25-OH vitamin D level using 
blood serum. Blood sampling was performed by a 
health care worker drawing 3 mL venous blood. 
Blood sample was then kept in a vacutainer tube 
and centrifucation was done to get the serum. 
Serum was placed in an Eppendorf tube and 
transported to the Biochemical Laboratory of 
Universitas Airlangga for vitamin D level analysis. 
Ethical clearance for this study was obtained from 
the Institutional Ethical Committee, University 
of Surabaya with the issuance of an Ethical 
Clearance Certificate number: 021/KE/I/2017. 
Analysis of the results was performed using 
various tests as listed in Table 1.

Results

Female comprised the majority of the respondents 
and most of the respondents were in the age group 
of 20–22 years old with the range of 17 to 25 years 
old. Details on the demographics of respondents 

are shown in Table 2.
For knowledge aspect of the questionnaire, 

the validity and reliability tests revealed that 
each item in the knowledge section of the 
questionnaire was valid (r-count>0.361) and 
reliable (Cronbach’s alpha=0.709, Table 3). 
Furthermore, the validity and reliability tests for 
attitude aspect of the questionnaire also showed 
that each item was valid (r-count>0.361 and 
realiable (Cronbach’s alpha=0.704, Table 4).

The vitamin D level was divided into 3 
categories: deficient (<20 ng/mL; <50 nmol/L); 
insufficient (20–32 ng/mL; 50–80 nmol/L), and 
normal (54–90 ng/mL; 135–225 nmol/L).13  None 
of the respondents achieved the normal level 
of vitamin D, with 24 respondents experienced 
vitamin D insufficiency and 2 had vitamin D 
deficiency.

Level of knowledge was determined from the 
total score of individual item scores. Each correct 
response was scored 1. It was revealed that 19 
of 26 of respondents had excellent knowledge 
(≥6 points) on sunlight exposure in relation 
to vitamin D and 7 of 26 respondents had low 
knowledge (<6 points) on sunlight exposure in 
relation to vitamin D (Table 5).

Of all respondents with vitamin D 
insufficiency, 18 had excellent knowledge of 
sunlight exposure in vitamin D production while 
6 had low knowledge. Of the 2 respondents with 
vitamin D deficiency, 1 had excellent knowledge 
and 1 had low knowledge. Analysis using with the 
chi-square method showed a p value of 0.444 (p 
value>0.05); hence, no significant relationship 
was found between respondent’s vitamin D 
level and level of knowledge regarding sunlight 
exposure related to vitamin D.

For the attitude aspect, 1 of 26 respondents 
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Table 1	 Data Analysis

Purpose Variables Data Type 
(Scale) Data Analysis 

To identify relationship between vitamin D level 
and the level of knowledge towards sunlight 
exposure in asthma respondents

Vitamin D level Ordinal Chi-square
Knowledge on sunlight 
exposure

Nominal

To identify relationship between vitamin D level 
and the attitude of asthma respondents to sunlight 
exposure

Vitamin D level Ordinal Chi-square
Attitude towards 
sunlight exposure

Nominal

To identify relationship between the level of 
knowledge and attitude towards sunlight exposure

Knowledge on sunlight 
exposure

Nominal Contingency 
coefficient

Attitude towards Nominal
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had a right attitude (≤9 points) to sunlight 
exposure related to vitamin D and 25 of 26 had a 
bad attitude (>9 points).

Among those with vitamin D insufficiency, 23 
respondents had bad attitude towards sunlight 
exposure and one had the right attitude towards 
sunlight exposure. No respondent with vitamin D 
deficiency had the right attitude towards sunlight 
exposure (Table 6).

Chi-square test revealed a p value of 0.768 
(p value>0.05), showing that there was no 
significant relationship between vitamin D level 

and with attitude towards sunlight exposure.
Analysis on the relationship between 

knowledge and attitude showed that 19 of 26 
respondents had excellent knowledge but bad 
attitude towards sunlight exposure. None has 
good knowledge and attitude towards sunlight 
exposure. The approximate significance table 
presented a value of 0.093, showing low 
relationship between knowledge and attitude.

Discussion

More female involved as the respondents in 
this study. This might be due to the current 
prevalence of asthma that is higher in females. 
High levels of estrogen in women can inhibit the 
body's immune response to allergic reactions that 
may cause adverse effects on asthma. Estrogen 
also acts as a proinflammatory substance that 
can trigger inflammation, especially through its 
influence on mast cells to release histamine and 
other inflammatory mediators.14 Based on a study 
conducted by Lee et al.,15  women have better 
knowledge about sun protection when compared 
to men that they tend to use sunscreens more 
often to protect the skin from sun exposure than 
men.

Age can affect vitamin D level in the body 

Table 2	 Distribution of Frequency of 
Respondent Characteristics

Characteristics Frequency

Gender
Male
Female

7
19

Age (years)
17–19
20–22
23–25

7
15
4

History of asthma treatment
Oral short-acting β-2 agonist
Inhaled short-acting β-2 agonist

7
19
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Table 3	 Validity Test Results for Knowledge Items

Items Corrected Item−
Total Correlation

1 a.
b.

Are you familiar with vitamin D?
In your opinion, what is vitamin D?

0.590

2 Where did you learn about vitamin D? 0.552
3 a.

b.
What is the greatest source of vitamin D?
Other than the greatest source, mention other sources of vitamin D!

0.487

4 What is the benefit of vitamin D for your body? 0.517
5 What is the effect of vitamin D deficiency? 0.464
6 Which of the followings can cause your body to be vitamin D deficient? 0.431
7 a.

b.
Do you think sunlight help produce vitamin D?
Why?

0.362

8 a.
b.

Is exposure to sunlight dangerous to your skin?
Why?

0.433

9 In your opinion, the best time for the body to be exposed directly under sunlight 
is at ………… a.m./p.m. to ……….. a.m./p.m. so that the body can obtain vitamin 
D.

0.413

10 How long does the body need to be exposed to direct sunlight in order to obtain 
vitamin D?

0.487

11 What is the sun protection factor (SPF) number which is best for your body? 0.556
Note: rtable value was 0.361. Declared as valid if rcount>rtable
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Table 4	 Validity Test Results for Attitude Items

Items Corrected Item−
Total Correlation

1 Do you often travel or do outdoor activities under direct sunlight? 0.477
2 How long in a day are you exposed to direct sunlight? 0.418
3 a.

b.
Do you avoid exposure to direct sunlight?
Why do you avoid or not avoid exposure to direct sunlight?

0.587

4 a.

b.

Do you use skin protection products (umbrella, hat, jacket, sunblock cream, 
etc.) when you are exposed to direct sunlight?
What kind of skin protector do you use?

0.366

5 Why do you choose the skin protector? 0.621
6 a.

b.
c.

Do you consume vitamin D supplements?
What supplements do you consume?
Why do you consume the supplements?

0.458

7 What is your purpose in consuming vitamin D supplements? 0.443
8 a.

b.
Do you think the vitamin D level in your body is sufficient/enough?
Why?

0.433

9 a.
b.

Are you interested in knowing more about vitamin D?
Why?

0.598

Note: rtable value was 0.361. Declared as valid if rcount>rtable

Table 5	 Item Responses in Knowledge Aspect

Items Response Respondents 
(n=26)

1 Information on vitamin D. Have heard before
Never heard before

24
2

2 Source of information on vitamin D.* Pharmacist/nurse/doctor
Family
Book
School
Internet
Don’t know

5
7
6

16
5
2

3 Sun is the greatest source of vitamin D. Agree
Disagree

19
7

4 Vitamin D is beneficial for bone structure. Agree
Disagree

21
5

5 Effect of vitamin D deficiency.* Cancer
Bone disease
Hypertension

8
23

4
6 Cause of vitamin D deficiency.* Using an umbrella during the day

Wearing clothes that cover the whole body
Using sunblock

6
7
5

7 Sunlight can help produce vitamin D. Agree
Disagree

9
17

8 Sunlight is dangerous for your skin Agree
Disagree

24
2

9 Best time for the body to be exposed to 
sunlight is between 10.00 and 14.00

Agree
Disagree

1
25

10 Length of time required by the body to obtain 
vitamin D from sunlight is 15–30 minutes

Agree
Disagree

11
15

11 Best SPF for the body is ≥15. Agree
Disagree

11
15

Note: *respondents may choose more than one response
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because as we get older, vitamin D metabolism 
will also change, causing a decrease in calcium 
absorption, intestinal resistance to absorption of 
calcium to circulation 1,25(OH)D and reducing 
vitamin D production on the skin surface.16 In 
older people, there is often an increased risk of 
vitamin D deficiency due to limited sun exposure 
and decreased capacity to synthesize vitamin 
D.17 Adults tend to avoid sunlight exposure by 
using sunscreens and clothing that covers the 
skin to prevent early aging due to sunlight.18 The 
majority of adults have heard about vitamin D; 
however, the knowledge regarding the sun as the 
most significant source of vitamin D is inadequate 
so they often use umbrella and sunscreens when 
exposed to sunlight.19

Vitamin D has a relationship with the 
severity and control of asthma. Adequate levels 
of vitamin D in the blood have proven effective 

in the treatment of asthma and can prevent 
exacerbation of asthma.20 Vitamin D can be 
produced naturally by the body when exposed to 
sunlight but excellent knowledge of the danger of 
light the sun can affect the attitude that tends to 
avoid sun exposure that respondents who have a 
history of asthma and avoid sun exposure are at 
higher risk of experiencing exacerbations due to 
vitamin D deficiency.21

Most respondents experienced vitamin D 
insufficiency and some had vitamin D deficiency. 
This is similar to the results delivered by Shebl et 
al.4 stating that asthma patients generally have low 
vitamin D level. The link between vitamin D and 
asthma patients is still unclear, but vitamin D has 
immunomodulatory properties that can reduce 
the inflammatory process6 and has the function 
of modulating the function of various immune 
cells.22 Vitamin D is the only vitamin that the 
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Table 6	 Respondent Attitude towards Sunlight Exposure

Items Response Respondents 
(n=26)

1 Do you often travel or do outdoor activities under 
direct sunlight?

Yes
No

16
10

2 The amount of time per day you are exposed to 
direct sunlight (in minutes).

5
5–15
20–30
>30

2
7
6

11
3 Do you avoid direct sunlight? Yes

No
23

3
4 a. Do you use skin protection to avoid exposure 

to direct sunlight?
Yes
No

23
3

b. The type of skin protection used.* Jacket
Sunblock
Jacket and sunblock
No protection

19
4
7
3

5 The reason you use skin protection. Based on religion
Avoid dark skin
Avoid heat
Easier to apply
Avoid wind
Avoid dark skin and sweat

2
11
6
2
1
1

No protection. 3
6 Consuming vitamin D supplements. Yes (contain vitamin D)

Yes (does not contain vitamin D)
No

0
10
16

7 The purpose for consuming vitamin D 
supplements.

8 The opinion on the needs of vitamin D in the 
body.

Enough
Not enough

9
17

9 Interested in knowing more about vitamin D. Yes
No

21
5

Note: *the answer of the respondents may be more than one
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body can naturally produce when it is exposed to 
sunlight that the sun can be stated as the primary 
source of vitamin D. Sunlight ultraviolet B (UVB) 
radiation converts 7-dehydrocholesterol in the 
skin to previtamin D3, which is then converted 
into active vitamin D3.

This study has limitations due its limited 
sample size and non-customary distribution. It 
also does not consider other factors that can affect 
vitamin D levels including skin color, weight, 
residence, and nutritional intake; factors that 
can influence knowledge such as social factors, 
economic factors, environmental factors, and 
experience factors; and factors that can influence 
attitudes including experience factors, emotional 
factors, and cultural factors. The measurement of 
vitamin D level in this study is also still limited 
because it only used serum vitamin D level 
without considering vitamin D intake in the form 
of nutrients.

Conclusion

No relationship is found between serum vitamin 
D level and level of knowledge and between 
serum vitamin D level and attitude regarding 
sunlight exposure for vitamin production. The 
relationship between knowledge and attitude 
towards sunlight exposure related to vitamin D is 
relatively low.
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Abstract

Aging is a natural process in human that can be characterized by the appearance of black spot on the skin due to 
hyperpigmentation. Aging may occur due to an excessive amount of free radicals in the body. Antioxidants possess 
ability to capture free radicals and inhibit tyrosinase which induces skin aging. Aloe vera has been used in traditional 
medicine because it contains several bioactive compounds that act as antioxidant and prevent aging process. This 
study aims to determine phytochemical content, antioxidant activity and tyrosinase inhibition activity of Aloe vera 
rind (AVRE) and gel (AVGE) extract. This research was carried out at the laboratorium of Aretha Medika Utama-
Biomolecular and Biomedical Research Center in Bandung city in September–November 2018. Phytochemical 
assay was determined using modified Farnsworth method. Antioxidant assay was determined using 2,2-diphenyl-
1-picrylhydrazyl (DPPH) scavenging activity and antiaging assay was obtained using tyrosinase inhibition assay. 
AVRE contains flavonoid, phenol, steroid, and alkaloid. Meanwhile, AVGE contains steroid and alkaloid. IC50 DPPH 
scavenging activity of AVRE was 113.18 µg/mL followed by AVGE was 291.96 µg/mL. IC50 tyrosinase inhibition 
activity of AVRE was 65.04 µg/mL followed by AVGE was 111.89 µg/mL. AVRE had more active DPPH scavenging 
activity and tyrosinase inhibition activity than AVGE.

Key words: Aloe vera, anti-tyrosinase, antioxidants, DPPH

Aktivitas Antioksidan dan Antitirosinase Kulit 
dan Daging Lidah Buaya (Aloe vera)

Abstrak

Penuaan merupakan proses alamiah pada manusia. Penuaan dapat terjadi akibat kadar radikal bebas yang tinggi di 
dalam tubuh. Antioksidan memiliki kemampuan memerangkap radikal bebas dan menghambat kerja enzim yang 
berperan dalam proses penuaan. Lidah buaya (Aloe vera) telah digunakan dalam pengobatan tradisional karena 
diketahui mengandung senyawa bioaktif yang bermanfaat dalam menangkal radikal bebas dan menghambat 
penuaan. Penelitian ini bertujuan mengetahui kandungan fitokimia dalam ekstrak etanol kulit lidah buaya (EKLB) 
dan ekstrak etanol daging lidah buaya (EDLB), mengetahui aktivitas antioksidan, pemerangkapan 2,2-difenil-1-
pikrilhidrazil (DPPH), serta aktivitas antitirosinase EKLB dan EDLB. Penelitian ini dilakukan pada September–
November 2018 di laboratorium Aretha Medika Utama Biomolecular and Biomedical Research Center (BBRC). 
Analisis fitokimia dilakukan menggunakan metode Farnsworth yang dimodifikasi. Aktivitas antioksidan dianalisis 
menggunakan metode pemerangkapan DPPH, sementara uji antipenuaan dilakukan menggunakan metode uji 
aktivitas antitirosinase. Hasil uji fitokimia menunjukkan EKLB mengandung flavonoid, fenol, steroid, dan alkaloid; 
sedangkan EDLB mengandung senyawa steroid dan alkaloid. EKLB dan EDLB memiliki aktivitas pemerangkapan 
DPPH dengan nilai IC50 secara berurutan 113,18 µg/mL dan 291,96 µg/mL. Penghambatan tirosinase EKLB dan 
EDLB dengan nilai IC50 secara berurutan 65,04 µg/mL dan 111,89 µg/mL. EKLB memiliki aktivitas antioksidan dan 
penghambatan tirosinase yang lebih baik dibanding dengan EDLB.

Kata kunci:	Aloe vera, antioksidan, antitirosinase, DPPH
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Introduction

The skin is the outermost part of the body that is 
most visible making us aware of the aging process 
every time. Everyone’s desire is to live longer, 
be younger, or at least look younger. According 
to Mukherjee et al.1 there are two types of skin 
aging. The first one is physiological aging, which 
means chronological aging where aging is due 
to the passage of time with increasing age and 
the second is pathological aging, which means 
photoaging due to environmental factors, namely 
exposure to ultraviolet (UV) light. This illustrates 
clinical signs including dry skin, appearance of 
rough skin, skin pigmentation, deep wrinkles or 
severe atrophy, telangiectasia, and premalignant 
lesions.

Human skin colour is one of the most visible 
phenotypic variations between humans and 
is mainly determined by the type and amount 
of melanin synthesized in melanosomes and 
the pattern of distribution of melanosomes in 
melanocytes.2,3 Dark skin occurs because there is a 
formation of melanin pigment in the skin through 
tyrosine oxidation by the tyrosinase enzyme to 
form 3,4-dihydroxy-L-phenylalanine (L-DOPA) 
which forms the melanin pigment in the final 
stage.4 To inhibit the formation of melanin, the 
tyrosinase enzyme becomes one of the targets of 
whitening drugs.5 Melanin production is induced 
after exposure to UV radiation and plays a major 
role in protecting skin cells from UV radiation. 
However, melanin pigmentation in the epidermis 
can cause skin changes such as darkening of skin 
color and pigmentation spots.

The need for skin care nowadays is a common 
thing for everyone, especially for women. Facial 
skin is a part of the body that describes an 
overall condition, so it is not surprising that 
today many kinds of beauty products are sold, 
especially lightening products that are sold 
freely from cheap to expensive. Many skin care 
products have evolved to those which cause mild 
side effects such as allergies and even those that 
endanger health to get instant and cheap results. 
The use of skin lightening products often occurs 
side effects, such as hydroquinone can cause 
ochronosis. Excessive use of steroids can cause 
side effects of skin thinning, hypertrichosis, and 
hormonal disorders, while mercury is toxic, as 
well as  kidney and nerve damage.5

Due to the increasing circulation of various 
beauty products to watch out for, especially those 

that use chemicals that ultimately endanger 
the consumer, the medical world of the present 
era has studied again the plants that have 
antioxidant and antiaging effects scientifically. 
Some examples of plants that have been proven 
to be antioxidants and antiaging here are roselle 
flowers (Hisbiscus sabdarifa),6 jasmine flowers 
(Jasminum sambac),7 ripe sesoot (Garcinia 
picrorrhiza Miq.).8 The source of antioxidants 
is mangosteen peel (Garcinia mangostana L.),9 
black tea, green tea, oolong tea (Camellia sinensis 
L.),10 meniran (Phyllanthus niruri).11 In addition 
to these plants, plants that are efficacious for 
the health of the body and skin are Aloe vera.12 
Aloe vera plants can be used for wounds healing 
and beauty treatments. Originally planted in 
Indonesia, Aloe vera is used for special skin care 
treatments.13 One of the plants that is effective for 
body and skin health is the Aloe vera plant.

This is the background of the authors to 
examine natural ingredients that are safe and 
affordable, which can be one of the natural choice 
ingredients in skin care for skin antioxidants and 
skin lightening. In this case, the authors want to 
explore and examine the skin and gel of the Aloe 
vera plant in inhibiting the aging process of the 
skin and brightening the skin.

Methods

Plant determination is carried out to determine 
the real plant identity that will be used in the study 
and avoid sampling errors in the phytochemical 
test. The subjects of this study were the rind 
and gel extracts from Aloe vera (L.) Burm.f. 
from Semplak Kaum village, Semplak village, 
Semplak district, Bogor regency. The plants were 
identified by Herbarium Bogoriense, Botanical 
Field Research Center for Biology-Indonesian 
Institute of Sciences Bogor. Each rind and gel 
of Aloe vera (250 g) was mashed and extracted 
by using 1,000 mL destilled ethanol 70% with a 
maceration method. In every 24 h the ethanol 
filtrate was filtered and wastes were remacerated 
until the filtrate is colorless. Maceration was 
concentrated using 50°C evaporator to obtain the 
extract.

Phytochemical screening of Aloe vera rind 
extract (AVRE) and Aloe vera gel extract (AVGE) 
was evaluated with modified Farnsworth method 
to identify qualitatively presence of flavonoids, 
saponins, tannins, phenols, terpenoids, steroids/
triterpenoids, and alkaloids.6,14,15
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For flavonoids identification, about 10 mg of 
each extracts was inserted into the test tube and 
then Mg and 2N HCl were added. The sample 
mixture was heated for 5–10 minutes and then 
cooled and filtered. Then, the amyl alcohol 
solution was added to the filtrate. The reaction is 
positive if red/orange colour is formed.6,14,15

For tannins identification, about 10 mg of 
each extracts was added with 2 mL of 2N HCl in a 
test tube and then heated over a water bath for 30 
minutes. The mixture was cooled and filtered. The 
filtrate was added to amyl alcohol. The reaction is 
positive if a purple colour is formed.6,14,15

For phenols identification, about 10 mg of 
each extracts was placed on a drip plate and then 
1% of FeCl3 (Merck 1.03861.0250, USA) was 
added into the sample. The presence of phenols 
was indicated by green/red/purple/blue/black 
color.6,14,15

For steroids/triterpenoids identification, 
about 10 mg of each extracts was placed on the 
drip plate and then soaked with acetic acid until 
the sample was covered. After 10–15 minutes, one 
drop of absolute sulfuric acid (H2SO4) was added 
to the sample. The formation of green/blue colour 
showed the presence of steroids while the red/
orange sediment showed the triterpenoid.6,14,15

For saponins identification, about 10 mg of 
each extracts was put into a test tube with water, 
boiled for 5 minutes and then shaken vigorously. 
The saponin content was indicated by the presence 
of foam on the surface of the solution.6,14,15

For terpenoids identification, about 10 mg 
of each extracts was placed on a drip plate and 
then vanillin and H2SO4 solution were added. 
The reaction is positive if the colour changes to 
purple.6,14,15

For alkaloids identification, about 10 mg of 
each extracts was put into the test tube and 10% 
of ammonia was added to the sample. Then, 
chloroform was added to the mixture of sample 
and two layers of liquid were formed. The lower 
layer was collected and then transferred to the 
test tube and inserted into 1N HCl until it formed 
two layers. The top layer was collected and then 
transferred to a new test tube. Then 1–2 drops of 
Draggendorf solution was added. The reaction is 
positive when yellow colour is formed.6,14,15

A total of 200 µL 2,2-difenil-1-pikrilhidrazil 
(DPPH) (Sigma Aldrich D9132, USA) 0.077 
mmol in methanol was added with 50 µL of Aloe 
vera ethanol extract on the 96-well microplate. 
The mixture was incubated at room temperature 
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for 30 minutes and then the absorbance 
value was read at 517 nm wavelength using a 
microplate reader (Multiskan™ GO Microplate 
Spectrophotometer, Thermo Scientific, USA). For 
the negative control, 250 µL of DPPH was used, 
while for blanks, 250 µL of an absolute DMSO 
was used.6,7,10 The DPPH extracts and compounds 
generally fade purple colour into  colourless 
when antioxidant molecules quench DPPH free 
radicals. The radical scavenging activity was 
measured using the following formula.

Scavenging (%) = (Ac−As)/Ac×100

Description: Ac: negative control absorbance (without 
sample); As: sample absorbance

The median inhibitory concentration (IC50) 
value of DPPH activity was calculated.

The inhibition of tyrosinase enzyme activity 
was measured based on the method described by 
Sigma Aldrich, Tocco et al.,16 as well as Tu and 
Tawata,17 and Widowati et al.6,7,10 with minor 
modifications. The solution mixture consisted of 
20 µL samples, 20 µL tyrosinase enzymes from 
the mushroom (125 U/mL, Sigma T3824), and 
140 µL potassium phosphate buffers (20 mm, pH 
6.8, Merck 104873, Merck 105104) incubated at 
room temperature for 15 minutes. In addition, it 
was also prepared for controls containing only 20 
µL enzymes and 160 µL phosphate buffers and 
blanks containing only 160 µL phosphate buffers 
and 20 µL samples. Furthermore, a mixture of 
20 µL of the L-DOPA substrate (1.5 mm, Sigma 
D9628) was added and incubated again at room 
temperature for 10 minutes. The absorbance was 
measured at 470 nm wavelength. The percentage 
of inhibitory activity was calculated using the 
formula.

                                                                 A−B
                                                                    A

Description: A: control absorbance; B: sample absorbance

Statistical analysis was conducted using SPSS 
software (version 20.0). Value was presented as 
mean±standard deviation. Significant differences 
between the groups were determined using the 
analysis of variance (one-way ANOVA) followed 
by Tukey’s HSD post-hoc test. The results of 
DPPH and anti-tyrosinase activity tests were 
continued by linear regression analysis. Then the 
value of Inhibitory Concentration 50 (IC50) was 
determined.

Tyrosinase inhibitory activity (%)=          ×100
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Results

The percentage of AVRE yield was 2.71% and 
AVGE was 9.54%. These results indicate that 
AVRE extract is lower than AVGE. The quality of 
extract produced is usually inversely proportional 
to the amount of yield produced.

Phytochemical screening is a method to 
determine the class of chemical compounds 
contained in a plant qualitatively. The selection 
of solvents and extraction methods is the most 
important factor in conducting phytochemical 
screening. The compounds tested were flavonoids, 
saponins, phenols, tannins, terpenoids, alkaloids, 
and steroids/triterpenoids.

Based on Table 1, it is known that the levels of 
alkaloid content in both AVRE and AVGE were 
high. The content of flavonoids and phenols in 
the AVRE was low while in AVGE was undetected. 
Both extracts contain steroids, and there was no 
saponin, tannin, and terpenoids.

DPPH is a free radical that belongs to the 
hydrogen radical group. DPPH is sensitive to 
light, oxygen, and pH. However, it is stable in 
a radical form so it may be quite an accurate 
measurement of antioxidant activity. DPPH free 
radicals can capture hydrogen atoms from extract 
components which are mixed and then reacted 
to their reduced form and are characterized by 
reduced intensity of purple DPPH solution with 
maximum uptake at 517 nm.10,18

In the DPPH scavenging activity test, the 
final concentration of the sample used was 200 
µg/mL, 100 µg/mL, 50 µg/mL, 25 µg/mL, 12.5 
µg/mL, and 6.25 µg/mL. The DPPH scavenging 
activities by AVRE and AVGE samples can be 
seen in Figure 1. The DPPH assay is a colorimetric 
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method to determine anti-free radical activity.10 
To find out whether there are differences in the 
various concentrations of AVRE and AVGE, 
statistical analysis was performed using one-way 
analysis of variance (ANOVA) with a degree of 
significance p<0.05. In Figure 1, it can be seen 
at all of concentration between AVRE and AVGE 
that the activities were different which AVGE was 
lower than AVRE. The IC50 value in the DPPH 
scavenging activity assay can be seen in Table 2.

Tyrosinase is an enzyme that plays a role in 
the formation of pigments such as melanin and 
other polyphenols. Tyrosinase inhibition activity 
from AVRE and AVGE is measured using L-DOPA 
as a substrate.16 Tyrosinase catalyzes tyrosine 
oxidation reactions that produce chromophore 
and can be detected at wavelengths up to 470 nm. 
The following is the scheme of the reactions that 
occur (Figure 2).

This enzyme uses molecular oxygen to catalyze 
monophenol oxidation to the appropriate 
o-phenol and subsequent oxidation becomes 
o-quinone. The active center of tyrosinase, which 
is composed of dinuclear copper, is flexible during 
catalysis transfer.

In the tyrosinase inhibition activity test, the 
sample concentration used was 100 µg/mL, 50 
µg/mL, 25 µg/mL, 12.5 µg/mL, 6.25 µg/mL, and 
3.13 µg/mL. The results of the activity test can be 
seen in Figure 3.

In Figure 3, it can be observed that the higher 
the concentration of extract used, the higher 
the tyrosinase inhibition activity that occurs. 
There was a significant difference in tyrosinase 
inhibition activity with a concentration of 100 
µg/mL between Aloe vera rind and gel extracts. 
IC50 values in tyrosinase inhibition activity test 

Table 1	 Qualitative Phytochemical 
Screening Results of Aloe vera 
Rind and Gel Extracts

Contents AVRE AVGE
Flavonoids
Saponins
Phenols
Tannins
Steroids/triterpenoids
Terpenoids
Alkaloids

+
−
+
−

+/−
−

+++

−
−
−
−

+/−
−

+++
++++: very high content, +++: high content, ++: medium 
content, +: low content, −: no content

Figure 1	 Comparison of DPPH 
Scavenging Activities by AVRE 
and AVGE
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can be seen in Table 3.

Discussion

Aloe vera contains enzymes, vitamins and 
minerals, natural sugars, amino acids, 
and antimicrobial, anti-inflammatory, and 
antioxidant agents. These plants are often used in 
beauty products for antiaging, anti-wrinkle and 
moisturizing creams. Aloe vera has the potential 
to cure skin diseases. Aloe vera is also commonly 
used to treat zits, black or white spots, stretch 
marks, and wrinkles.19

AVRE and AVGE were then tested for their 
phytochemical content qualitatively using the 

Farnsworth method with modification.6,7,14,15 
Phytochemical test results showed that AVRE 
contained a small amount of flavonoids, phenols, 
and steroids and a large number of alkaloids. 
Meanwhile, AVGE has only a small amount of 
steroids and a large number of alkaloids.

According to Furnawanthi,20 one of the 
secondary metabolites contained in Aloe vera 
is saponin. However, in this study, no saponin 
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Figure 3	 Comparison of Tyrosinase 
Inhibition Activities by AVRE 
and AVGE

Figure 2	 Role of Tyrosinase in Pigment 
Formation

Table 3	 IC50 Values of Tyrosinase Inhibition Activities of AVRE and AVGE

Samples Equation R2 IC50 (µg/mL)

AVRE (replication 1)
AVRE (replication 2)
AVRE (replication 3)
AVRE (average)

y=0.3826x+25.274
y=0.4111x+22.523
y=0.4069x+24.095
y=0.4002x+23.964

0.96
0.94
0.97
0.96

64.63
66.84
63.66
65.06

65.04±1.63

AVGE (replication 1)
AVGE (replication 2)
AVGE (replication 3)
AVGE (average)

y=0.2888x+17.269
y=0.2948x+17.246
y=0.3012x+16.495
y=0.2949x+17.003

0.95
0.98
0.99
0.98

113.33
111.11
111.24
111.89

111.89±1.25

Linear equations, coefficient of regression (R2) and IC50 of each sample were calculated

Table 2	 IC50 Values of DPPH Scavenging Activities of AVRE and AVGE

Samples Equation R2 IC50 (µg/mL)

AVRE (replication 1)
AVRE (replication 2)
AVRE (replication 3)
AVRE (average)

y=0.2082x+26.331
y=0.2077x+26.498
y=0.2043x+26.973
y=0.2067x+26.601

0.97
0.96
0.96
0.96

113.68
113.15
112.71
113.20

113.18±0.49

AVGE (replication 1)
AVGE (replication 2)
AVGE (replication 3)
AVGE (average)

y=0.1008x+20.634
y=0.098x+20.197
y=0.1077x+19.797
y=0.1022x+20.21

0.98
0.96
0.97
0.97

291.33
304.11
280.44
291.49

291.96±11.85

Linear equations, coefficient of regression (R2) and IC50 of each sample were calculated
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content was found in the AVRE or in the AVGE. 
This can be caused by various factors from 
environmental condition in which the Aloe vera 
was grown to the different solvents used in the 
maceration process.20,21

The antioxidant activity test by AVRE and 
AVGE in this study was carried out through 
DPPH scavenging test. The DPPH scavenging 
test is a fast and easy method. The DPPH free 
radical method is an antioxidant test based on 
electron transfer which produces a purple ethanol 
solution. These free radicals are stable at room 
temperature and will decrease in color intensity 
with the presence of antioxidant molecules.22

In the DPPH scavenging test, AVRE has 
better DPPH scavenging activity compared to 
AVGE (Figure 1). At the highest concentration 
(200 µg/mL) AVRE has a scavenging activity of 
65.07±0.24% followed by AVGE of 39.93±1.00%. 
In addition, the IC50 value of AVRE (110.36 µg/
mL) is smaller than the IC50 value of AVGE 
(303.06 µg/mL). This result is better compared 
to IC50 value of Aloe vera extract obtained by 
Prahesti et al.,23 which is equal to 519.2 mg/L 
or equivalent to 519.2 µg/mL. According to 
Widowati et al.,6 the smaller the IC50 value of 
a sample, the better the ability of the sample 
to trap free radicals. Meanwhile, according to 
Molyneux,24 a substance has antioxidant activity 
if the IC50 obtained ranges from 200–1,000 µg/
mL, including substances that are less active but 
are still considered as potential.

AVRE has a DPPH scavenging activity that 
is better than AVGE because of the content of 
flavonoids, phenols, and alkaloids. Phenols act as 
an antioxidant because their structure contains a 
hydroxyl (-OH) group which can donate hydrogen 
atoms (H+) to free radicals. In addition, according 
to Gan et al.,25 alkaloids have an antioxidant role 
even stronger than phenol

Antioxidant activity of AVRE and AVGE is also 
estimated to have a correlation with antiaging 
activity. In the tyrosinase inhibition test, AVRE 
has more tyrosinase inhibitory activity compared 
to AVGE (Figure 3). The highest activity was 
at the concentration of 100 µg/mL, AVRE was 
62.02±0.79% and AVGE was 45.70±0.71%. IC50 
values of AVRE 60.02 µg/mL and AVGE were 
111.89 µg/mL.

Conclusions

Based on the research, it is shown that AVRE 

contains flavonoids, phenols, steroids and 
alkaloids. AVGE contains steroid compounds 
and alkaloids. Antioxidant activities in DPPH 
scavenging of AVRE and AVGE based on IC50 
values are 113.18 µg/mL and 291.96 µg/mL. 
Meanwhile the antiaging activity in tyrosinase 
inhibition of AVRE and AVGE based on IC50 
values are 65.04 µg/mL and 111.89 µg/mL.
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Abstract

Work safety and health are essential for fishers in Pangandaran Beach because these fishers were not paying attention 
to their work health and safety. This attitude would pose a high risk for the fishers due to the weather conditions 
that can turn wild in a short period and can cause an elevated risk of an accident. This study aimed to identify 
the health conditions, hazards, and work accidents that were experienced by Pangandaran fishers. The methods 
used quantitative descriptive. The survey conducted in Pangandaran subdistrict, West Java in November 2017. The 
samples were recruited purposively, and a total of 17 fishers were willing to participate. The data were analyzed 
using descriptive univariate analysis. The results showed that 7 of 17 fishers have a health problem, and most of 
them have high blood pressure. All participants had experienced accident during their work, dan only 9 of 17 who 
wear safety equipment. Hazardous work hazard is a green jellyfish sting during fishing. Thus, it is recommended to 
the public health center, Regency Health Office, and Fisheries Office to establish the fishers’ health post, which is 
close to the beach. And also provide training about first aid in the event of an accident of jellyfish stung.

Key words: Fishers’ health, protection device, work safety

Kondisi Kesehatan dan Bahaya Akibat Kerja pada Nelayan 
di Kecamatan Pangandaran, Jawa Barat

Abstrak

Keselamatan dan kesehatan kerja sangat penting untuk para nelayan yang bekerja di sekitar pantai Pangandaran 
karena para nelayan di pantai Pangandaran masih kurang memperhatikan keselamatan dan kesehatan kerja. 
Hal ini sangat berisiko untuk keselamatan nelayan karena cuaca di pantai dan laut dapat berubah dengan cepat 
dan mengakibatkan risiko kecelakaan yang sangat tinggi. Penelitian ini bertujuan mengetahui kondisi kesehatan 
dan bahaya serta kecelakaan kerja yang dialami oleh nelayan di Kecamatan Pangandaran. Metode penelitian 
menggunakan deskriptif kuantitatif. Penelitian ini dilakukan di Kecamatan Pangandaran, Jawa Barat pada bulan 
November 2017. Penarikan sampel dilakukan secara purposive dan jumlah sampel sebanyak 17 orang. Data 
dianalisis menggunakan analisis univariat. Hasil penelitian menunjukkan bahwa 7 dari 17 nelayan memiliki 
masalah kesehatan dengan jumlah terbanyak menderita hipertensi. Semua responden pernah mengalami bahaya 
dan kecelakaan akibat kerja, serta hanya 9 dari 17 yang menggunakan pelampung. Bahaya kesehatan yang paling 
besar dikeluhkan oleh nelayan adalah sengatan ubur-ubur hijau. Oleh karena itu, disarankan pada pihak puskesmas, 
Dinas Kesehatan, serta Dinas Perikanan dan Kelautan setempat untuk membentuk pos usaha kesehatan kerja 
nelayan di Pangandaran, serta memberikan pelatihan tentang penanganan kecelakaan dan perawatan pasien yang 
terkena sengatan ubur-ubur hijau.

Kata kunci:	Alat pelindung diri, kesehatan nelayan, keselamatan kerja
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Introduction

A healthy paradigm approach is vital for fishers 
to improve their health conditions through 
occupational health and safety (OHS) efforts. 
Occupational health and safety is also essential 
to apply to the informal sector, such as fishers in 
Pangandaran subdistrict, Pangandaran regency is 
one of the regencies in West Java province, which 
has only been a Regency Government since 2012.1

This regency is strategically located, because 
it is situated on a provincial road, is on the coast 
with a length of 91 km, and has a variety of 
potential to be developed. Pangandaran regency 
is a district in West Java province whose capital 
is in Parigi. This regency is bordered by Ciamis 
regency and Banjar city in the north, Cilacap 
regency in the east, the Indian Ocean in the 
south, and Tasikmalaya Regency in the west.1 
The birth of the Pangandaran regency was based 
on Law Number 21 of 2012 as a new district 
(daerah otonom baru/DOB), which was signed 
by the President of Republic of Indonesia on 
2012 November 16.2 Then it was promulgated 
by the Minister of Law and Human Rights on 
2012 November 17, later Pangandaran officially 
became a regency in West Java province. The Law 
Number: 21/2012 stated Pangandaran regency 
came from a part of the Ciamis regency.2 The area 
of Pangandaran regency is 168,509 ha with a sea 
area of 67,340 ha.1

Pangandaran regency has a beach length of 
91 km. The total population, according to sex in 
2014, women numbered 212,022 people, and 
men totaled 210,564 people. The government 
covers ten subdistricts, namely Parigi subdistrict, 
Cijulang subdistrict, Cimerak subdistrict, 
Cigugur subdistrict, Langkaplancar subdistrict, 
Mangunjaya subdistrict, Padaherang subdistrict, 
Kalipucang subdistrict, Pangandaran subdistrict 
and Sidamulih subdistrict.1

The highest number of fishers is in the 
Pangandaran subdistrict, which is 2,935 people, 
with a total of 4,141 in 2015.1 Considering the 
decreasing number of fishers in the Pangandaran 
subdistrict, it is necessary to study health 
conditions and work-related hazards for fishers 
to improve OHS.

Occupational health and safety is a condition 
and factors that affect the health and safety of 
employees or other workers (including temporary 
workers), visitors, or other people in the work 
area.3 In the framework of ensuring occupational 

safety and health in Indonesia, Law Number 23 of 
2003 concerning workforce article 86 states that 
every worker has the right to obtain protection 
for occupational safety and health.4

Occupational health and safety are needed to 
overcome risks that can arise in the scope of work, 
where the risk is a combination of the possibility 
of danger or exposure and the severity of injuries 
or health problems that can be caused by an event 
or exposure. The importance of occupational 
health and safety efforts because every work 
accident that occurs will cause economic losses, 
such as damage to machinery, equipment, 
building materials, medical costs, and accident 
compensation costs. Therefore, by taking steps 
to prevent accidents, in addition to preventing 
injury to workers, it can also save costs.3

Occupational safety and health are also 
crucial for fishers who work around Pangandaran 
beach. Based on the observation of researchers, 
the fishers on Pangandaran beach still pay less 
attention to occupational safety and health, such 
as not using proper footwear, not using personal 
protective equipment and safety buoys. It is very 
risky for the protection of fishers because the 
weather on the beach and sea can change quickly 
and result in a very high risk of accidents. The 
results also showed that fishers in the Thousand 
islands experienced hazards for worker safety 
including waves, slippery floors, fish spines, 
pinched, compressor engine fuel, corrosive fire 
hose, air pressure on the compressor engine 
tube, release levers, corals, bites of marine life, 
the tubing is bent, broken, or leaking and the 
body is stuck in the propeller of the ship. Health 
hazards include ergonomics, noise, extreme 
pressure, cold temperatures, hot temperatures, 
stinging fish and poisonous corals, CO gas, CO2, 
and nitrogen.5

According to studies, efforts can be made 
to prevent health problems and work-related 
accidents there are five levels, namely health 
promotion, specific protection, early diagnosis 
and prompt treatment, disability limitation, and 
ehabilitation.6

Health promotion consists of health education 
for workers, improvement, and improvement 
of workers' nutrition, healthy development of 
workers' psychology, provision of robust worker 
housing, recreation for workers, provision of a 
healthy workplace and environment, inspection 
before work, attention to descent factors.6

The activities that can be carried out in 
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terms of specific protection include complete 
immunization, good work hygiene, sanitation of 
a healthy work environment, protection against 
work hazards, control of work-related dangers so 
that they are safe, protection against carcinogenic 
factors, avoid causes of allergies, human 
association (workers) with machines.6

Early diagnosis and prompt treatment 
encompass activities including looking for 
workers, both individuals or groups, to certain 
disease disorders, regular general check-ups for 
workers, screening.6

Disability limitation can be done to prevent 
disability is an adequate treatment to prevent and 
stop the disease process, excellent care, provision 
of facilities to limit disability and to avoid death. 
Rehabilitation can be done through training 
and education to train existing capabilities, 
community education to use disabled workers, 
selective placement of disabled workers, work 
therapy in hospitals, providing a protected 
workplace.6

Based on this background, a study was 
conducted on health conditions and hazards 
resulting from work for fishers in the Pangandaran 
subdistrict area. The general objective of this 
study is to improve primary health services 
in fishers groups through occupational health 
nursing care at Pangandaran beach in achieving 
optimal quality of life.

Methods

This research was a quantitative descriptive study. 
This research was conducted in Pangandaran 
subdistrict in November 2017. Sampling was 
done purposively, and the number of samples 
was 17 because of the difficulty of meeting fishers, 
and many fishers refused to be investigated on 
the grounds they were preparing nets for fishing. 
To respect participant rights, researchers only 
included data from fishers who voluntarily 
participated in this study. Fishers' health checks 
were carried out by three researchers with 
nursing education backgrounds. When checking, 
participants did not feel awkward, giving 
comments or answers. Before data collection, 
researchers had obtained ethical approval from 
the Health Research Ethics Committee, Faculty 
of Medicine, Universitas Padjadjaran (letter 
number: 820/UN6.C10/PN/2017) and research 
permission from the Health Officer and the Office 
of the Indonesian Unity and Politic Pangandaran.

Neti Juniarti et al.: Health Conditions and Dangers Due to Work for Fishers in Pangandaran District, West Java

Data were analyzed using descriptive statistics 
to describe health conditions and occupational 
hazards experienced by fishers while working.

Results

The number of samples collected was 17 fishers. 
The results of physical health checks and 
occupational health counseling for these fishers 
obtained demographic data from 17 fishers 
along with several health problems and work 
accidents they have experienced. Table 1 shows 
demographic data and fishers health problems in 
Pangandaran.

Based on Table 2, the fishers in Pangandaran 
experienced various health problems. Looking at 
the fishers' health data, follow up on the efforts of 
primary health care following the existing issues 
is essential.

In addition to health problems experiencing 
health problems, the fishers also suffered work 
accidents while at sea. This data is presented in 
Table 3.

Table 3 shows that the two prominent work 
hazard was biological such as being bitten by a fish 
or being stung by green jellyfish and ergonomic 
problems. When asked about the use of personal 
protective equipment (PPE), the fishers answered 
varied as presented in Table 4.

From Table 4, it can be seen that awareness 
to use personal protective equipment, especially 
buoys, masks, and boots, was still quite low.

Table 1	 Fishers Respondent 
Demographic Data

Demographic Data f (n=17)
Age (year)

<20
21–30
31–40
41–50
51–60

1
3
1
4
8

Gender
Male
Female

16
1

Working period as a fishers (year)
0–9 
10–19 
20–29 
30–39 
>40

2
4
5
3
3
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Discussion

These fishers work from early morning until 
morning, and they return home around 11 am. 
After that, they will get enough rest and sleep to 
get tired after working. It makes it difficult for 
the fishers to access services at the public health 
center (PHC)  because PHC service hours are open 
from 08:00 to 14:00. By doing family nursing 
care, fishers can be visited at their homes at a 
time that suits their conditions after resting and 
taking a nap. Thus, occupational health nursing 
is needed to provide nursing care and health 
check-up for the traditional fishers. Occupational 
health nursing is a branch of community health 
care that provides services to workers or groups 
of workers. Services focus on health promotion, 
protection, and recovery of the workforce's health 
about safety and a healthy work environment.7

Occupational health nursing is the application 
of nursing and public health as well as skills 
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related to workers for the prevention of illness 
and accident as well as health improvement in 
an optimal, productive and socially acceptable 
manner.8

The results of this study indicate that almost 
half of fishers experience health problems due 
to work. Factors that can cause health problems 
include workload, the additional burden due to 
the environment, work capacity.8

The workload is a workload that must be 
borne by workers, which can be physical, mental, 
or social. If the workload exceeds work capacity, 
it can cause health problems. The additional 
burden due to the environment is the workload 
obtained due to the work environment that does 
not support the work process. Potential hazards 
consists of physical factors in the form of noise, 
temperature, vibration, pressure; chemical 
factors for example gas, dust, CO, insecticides; 
biological factors such as viruses, bacteria and 
other organisms; and psychological mental 
factors, in the form of demands, policies or 
management of companies that do not support, 
social relations that are not harmonious; and 
ergonomics.

Work capacity is the ability of a worker in 
carrying out his work. Work capacity depends 
on the skills mastered by workers, sex, age of 

Table 2	 Health Problems Encountered by 
Fishers

Type f (n=17)
Health condition

Healthy
Unhealthy

10
7

Illness experienced
Gout and rheumatism 
Flu 
Toothache 
Back pain 
High blood pressure

3
2
1
1

10

Table 3	 Work Hazards and Accidents 
Experienced by Fishers

Types of Work Accidents f (n=17)

Work accidents
Bitten by a fish or stung by a 

jellyfish
Leaking boat or boat overturned 
Fell from the boat

9
7
1

Ergonomic problems
Yes
No

12
5

Chemical hazard
Yes
No

8
9

Table 4	 Personal Protective Equipment 
Used

Type of Personal Protective 
Equipment f (n=17)

Live vest
Yes
No

9
8

Raincoat
Yes
No

11
6

Gloves
Yes
No

15
2

Mask
Yes
No

1
16

Hat/helm
Yes
No

13
3

Boots
Yes
No

2
15
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workers, body proportions, work nutrition, 
harmony in practice. The results of this study 
indicate that there are several burdens and 
hazards experienced by fishers. It is in line 
with research which states that there are many 
occupational hazards encountered by fishers.5 
This work hazard is also aggravated by fishers' 
health conditions, that are less than optimal. It is 
in line with the results of research that shows that 
the health of fishers in East Lombok regency was 
still relatively low even though the local Health 
Office has sought measures to improve the health 
of fishers' work.9

Occupational health care is carried out to 
protect the health of workers from potential 
threats emanating from the workplace and 
helping workers to create a work environment 
that is appropriate to their physical, mental, and 
emotional capacities. Thus, the efficiency levels 
can be achieved without conditions that endanger 
health and safety, guaranteeing service adequate 
health and rehabilitation from illness and injury, 
and encourage workers to maintain optimal 
health.8 It is not only done by workers in large 
companies, but fishers groups also need to get 
optimal occupational health care.

Occupational health nurses can provide direct 
care which includes carrying out assessments 
according to the health needs of workers, 
formulating nursing diagnoses of nursing, 
planning, implementing actions and evaluating 
the impact of interventions; provide health 
services related to preventing, maintaining and 
correcting health problems.10,11

All respondents stated the need for Fishers 
Occupational Health Posts close to the beach, 
and they can use them if there are accidents and 
emergency conditions when they are work so that 
they don't have to go far to the PHC if they want 
to have their blood pressure or health condition 
checked. Nurses can play a role in coordinating 
administrative and service functions for the fishers 
to achieve cost-effective measures. As a manager/
administrator, nurses can create programs to 
improve worker health by applying management 
principles (using SWOT analysis in assessing, 
determining needs, planning, implementing the 
program, conducting monitoring and evaluating 
programs.8 The other role of the nurse is as an 
educator to do health education for workers 
about risk management, prevention of illness and 
injury, the use of personal protective equipment, 
and others. The nurse is also a researcher to 
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develop the program based on research results.10,11

Occupational health nursing care begins with 
the assessment until evaluation. Assessment in 
occupational health consists of assessing human 
biology, including characteristics of age and sex, 
genetic health problems of workers, physical 
function by identifying various body systems. 
Environmental assessment includes multiple 
potential hazards that can cause health problems 
due to work include physical, biological, 
chemical, psychosocial, ergonomic hazards.  
Lifestyle assessment includes patterns of food 
consumption, activity and rest, appearance at 
work, use of self-supporting devices. Assessment 
of the health system which consists of a health 
service system (referral), a monitoring program 
related to occupational safety, existing health 
promotion policies and programs, limitations, 
and promotion and protection efforts, a health 
care system for working families.10,11

In accordance with the results of another 
study, it is known that there are several factors 
associated with the disease occurrence in fishers, 
including that the length of service (p=0.001), 
personal protective equipment (PPE, p=0.001), 
work history (p=0.027), own health (p=0.027).12 
It is also in line with the results of this study, 
which shows that most fishers have more than 
ten years of service, inadequate use of personal 
protective equipment and are a matter of their 
health. Another factor that also affects health is 
the level of welfare of fishers. The results showed 
that 15% of fishers had a high level of welfare, 
while 85% had a medium level of welfare.13

After the assessment, a nursing diagnosis is 
carried out, which includes the client's health 
status, occupational illness, at-risk population, 
workplace hazards. This diagnosis is intervened by 
compiling a problem-solving plan in occupational 
health nursing that includes three levels of 
prevention consisting of After the assessment, a 
nursing diagnosis is carried out, which includes 
the client's health status, occupational illness, 
at-risk population, workplace hazards. This 
diagnosis is intervened by compiling a problem-
solving plan in occupational health nursing that 
includes three levels of prevention consisting of 
primary prevention, secondary prevention, and 
tertiary prevention.10

Included in primary prevention activities 
are health promotion provides health education 
activities, improvement of nutrition, rest, 
and exercise for workers; prevention of 
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diseases includes reducing risk factors, giving 
immunizations, stress management; and injury 
prevention, which includes safety education, 
the use of personal protective equipment (PPE), 
handling dangerous substances, reducing hazards 
that threaten safety, improving ergonomic 
health.10

Included in secondary prevention efforts 
are screening workers, periodic health checks, 
examining environmental aspects that could 
pose a hazard to workers; case management; and 
emergency handling which includes physical, 
psychological, and work-related accidents.10

Included in secondary prevention activities 
include prevention of the spread of infectious 
diseases; prevention of recurrence; prevention of 
complications; and worker rehabilitation.10

Planning related to fisheries management 
and the fishers’ health needs to be prepared by 
involving fishers as actors and also involving 
other stakeholders.14 The fishers are partners of 
occupational health nurses to improve the degree 
of public health.10

Conclusions

It can be concluded that fishers have various 
health problems, have experienced work hazards 
and accidents, as well as paying less attention to 
the use of personal protective equipment. The 
most significant health hazard complained of by 
fishers is the sting of green jellyfish. Therefore 
it is suggested to the community health center, 
the Health Service, and the local Fisheries 
and Maritime Service to establish a Fishers 
Occupational Health Post in Pangandaran, as well 
as provide training on accident management and 
treatment of patients affected by green jellyfish 
stings.

Conclusions

It can be concluded that fishers have various 
health problems, have experienced work hazards 
and accidents, as well as paying less attention to 
the use of personal protective equipment. The 
most significant health hazard complained of by 
fishers is the sting of green jellyfish. Therefore 
it is suggested to the community health center, 
the Health Service, and the local Fisheries 
and Maritime Service to establish a Fishers 
Occupational Health Post in Pangandaran, as well 
as provide training on accident management and 

treatment of patients affected by green jellyfish 
stings.
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Abstract

Cerebral venous sinus thrombosis (CVST) is a cerebrovascular disease in the form of occlusion due to thrombus 
in the venous and cerebral sinuses. It rarely occurs and has varied clinical symptoms and radiological features 
and challenging to diagnose. D-dimer used as a diagnostic marker for cases of venous thromboembolism, with a 
sensitivity of around 90–92%. However, the specificity is not too high (70–73%) because it can also increase in 
other conditions. Digital subtraction angiography (DSA) is a gold standard examination to establish the diagnosis 
of CVST. The purpose of this study was to determine the relationship between the D-dimer level and CVST using 
DSA at Dr. Hasan Sadikin General Hospital in Bandung. This study used an observational analytic method with a 
case-control study design using retrospective data from medical records at Dr. Hasan Sadikin General Hospital in 
January 2017–August 2019. The research subjects divided into two groups, namely the high D-dimer levels and 
the normal/low D-dimer level. Forty people meet the inclusion criteria, ages averaging from 44.77±14.40 years, 
and consists of 9 male patients (22%) and 31 women patients (78%). For normal/low D-dimer levels 20 patients 
(50%) and high D-dimer levels 20 patients (50%). Statistical test results measuring D-dimer and CVST levels found 
a significant relationship (p<0.05). In conclusion, there is a relationship between D-dimer levels with CVST events 
that have been done by DSA. The higher the D-dimer level, the higher the suspicion of CVST.

Key words: CVST, D-dimer, DSA

Kadar D-Dimer dengan Kejadian Cerebral Venous Sinus Thrombosis 
(CVST) Menggunakan Digital Subtraction Angiography (DSA)

Abstrak

Penyakit cerebral venous sinus thrombosis (CVST) merupakan penyakit serebrovaskular berupa oklusi akibat 
trombus di saluran vena dan sinus serebral yang jarang terjadi dengan gejala klinis dan gambaran radiologis yang 
bervariasi, serta sangat sulit untuk didiagnosis. D-dimer dapat dijadikan sebagai penanda diagnostik bagi kasus-
kasus tromboembolisme vena dengan sensitivitas 90–92%, namun spesifisitasnya tidak terlalu tinggi (70–73%) 
karena dapat juga meningkat pada kondisi lain. Digital subtraction angiography (DSA) merupakan pemeriksaan 
baku emas untuk menegakkan diagnosis CVST. Tujuan penelitian ini mengetahui hubungan antara kadar D-dimer 
dan CVST menggunakan DSA di RSUP Dr. Hasan Sadikin Bandung. Penelitian ini merupakan observasional analitik 
dengan rancangan kasus kontrol menggunakan data retrospektif dari rekam medis di RSUP Dr. Hasan Sadikin 
Bandung pada bulan Januari 2017–Agustus 2019. Subjek penelitian dibagi menjadi 2 kelompok, yaitu kelompok 
D-dimer tinggi dan kelompok D-dimer normal/rendah. Hasil penelitian didapat 40 orang yang memenuhi kriteria 
inklusi, usia rerata 44,77±14,40 tahun yang terdiri atas pasien laki-laki 9 orang (22%) dan perempuan 31 orang 
(78%). Untuk kadar D-dimer kategori normal/rendah 20 orang (50%) dan tinggi 20 orang (50%). Hasil uji statistik 
mengukur kadar D-dimer dan CVST didapatkan hubungan yang bermakna (p<0,05). Simpulan, terdapat hubungan 
antara kadar D-dimer dan kejadian CVST yang telah dilakukan DSA. Semakin tinggi kadar D-dimer, semakin tinggi 
kecurigaan kejadian CVST.
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Introduction

Cerebral venous sinus thrombosis (CVST) is 
a rare cerebrovascular disease in the form of 
occlusion due to thrombus in the venous canal 
and cerebral sinuses. It has different clinical and 
radiological features that make it very difficult 
to diagnose. Underdiagnoses of CVST can cause 
severe complications, including infarction, and 
bleeding to death.1

Cerebral veins contain about 70% of the 
total brain blood volume. CVST occurs about a 
thousand times less than arterial strokes. Arterial 
and venous strokes cause different neurological 
deficits and affect all age groups. About half of 
arterial stroke patients are found at people of 75 
years of age or older, while CVST is most common 
in people less than 40 years of age (young adults 
and children). It estimated that the incidence 
of CVST is around two to seven cases per one 
million people each year; three out of four people 
with CVST are women, with 61% of women 
aged between 20–35 years. This comparison 
may be related to pregnancy or the use of oral 
contraceptives. One in eight patients will die or 
ended up with disability.2

What distinguishes veins in the brain from 
other veins in the body is that veins in the brain 
do not have valves, allowing infection of the 
area around the veins and sinuses to spread in 
both directions, the venous system in the brain 
has many collaterals so that occlusion can arise 
without symptoms.3,4

Headache is the most common symptom 
of CVST. The symptom can be the only clinical 
manifestation or can be associated with other 
signs or symptoms of CVST. When symptoms of 
headache found, CVST is most often associated 
with lateral sinus thrombosis.3

Several studies have shown poor clinical 
results in about 10% of all CVST cases. A study 
reported that an initial diagnosis of CVST errors 
could occur in 73% of patients. Besides, delays in 
diagnosis for more than ten days can also occur in 
40% of patients who hospitalized.1

In developing countries where most cases 
with CVST occur, biological markers accessible 
to performed and affordable are needed. D-dimer 
is a marker of endogenous fibrinolysis and must 
therefore be detected in patients with deep vein 
thrombosis. D-dimer levels in plasma which are 
cross-linked fibrin fragments that are degraded 
by plasmin are sensitive for the diagnosis 

of deep venous thrombosis and pulmonary 
thromboembolism.5

D-dimer recommended as an adjunct test. 
Since d-dimer is a sensitive test but has a poor 
specificity (70–73%), it should only use to rule 
out deep vein thrombosis (DVT), not to confirm 
a diagnosis. High plasma D-dimer level >2.0 
mg/mL found in 68% of patients with DVT and 
45% without DVT (p<0.05). Therefore, a high 
D-dimer level greater than 2.0 mg/mL showed 
68% sensitivity, 55% specificity, 60% accuracy, 
50% positive predictive rate, and 72% negative 
predictive rate in the detection of early DVT.  
However, it should also be noted that D-dimer 
levels could increase in certain pathological 
conditions besides thromboses such as cancer, 
liver disease, kidney disease, organ-graft repair, 
and thrombolysis treatment. Therefore, to 
increase the effectiveness of detecting thrombosis, 
a combination of D-dimer is required with a 
fibrinogen test.6

Although an increase in D-dimer has been 
shown to be associated with CVST, its predictive 
value in diagnosing CVST has not been clinically 
established. The aim of this study is to re-evaluate 
the D-dimer plasma value in CVST predictions 
with a greater number of cases from patients that 
are grouped according to acute CVST or suspect 
of CVST and their corresponding controls.7

Currently there are many radiological 
modalities that can be used to help with the 
diagnosis of CVST, ranging from computed 
tomography scan (CT-scan), magnetic resonance 
imaging (MRI), CT venography, MR venography 
to digital subtraction angiography (DSA) which 
clearly show veins in the brain and changes in 
brain parenchyma associated with thrombosis.8

Angiographic or DSA features in CVST patients 
will lack complete or partial filling. However, it 
is sometimes difficult to capture in certain areas 
such as one third anterior of the superior sagittal 
sinus or the lateral sinus. In the indirect sign, 
there is delayed emptying and dilation. Collateral 
veins (cortical, emissary, meningeal, diploic, 
and scalp veins) accompanied by the corkscrew 
appearance phenomenon.9–11

Digital subtraction angiography (DSA) is a 
minimally invasive diagnostic technique used to 
clearly depict arteries and veins.2,12,13 DSA is still 
considered a gold standard test. When there is 
clinical suspicion in CVST patients, but the MRV 
or CTV examination shows no abnormalities, 
therefore DSA is the first choice.14  The purpose 
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of this study was to determine the relationship 
between the D-dimer level and CVST using DSA at 
Dr. Hasan Sadikin General Hospital in Bandung.

Methods

This study was an analytic observational with 
a case-control design using retrospective data 
from medical records at Dr. Hasan Sadikin 
General Hospital Bandung from January 2017 
to August 2019. The research subjects divided 
into two groups, the high D-dimer level group 
and the normal/low D-dimer level group with a 
total sample of 40 people who met the inclusion 
criteria.

Numerical-scale data such as patient age 
presented with the mean, standard, deviation, 
median, and range. For characteristics data in 
the form of categorical data such as the gender 
of the patient, code is given and presented as 
frequency and percentage distributions. Before 
statistical tests, the numerical data assessed by 
normality tests using the Shapiro-Wilk test. The 
significance test in this study uses the unpaired 
t test, while for statistical analysis for categorical 
data, it tested with the chi-square requirements.

The significance criteria used are the value of p, 
if p≤0.05 is significant or statistically significant, 
while p>0.05 is insignificant or not statistically 
significant. The data obtained are recorded in 
a unique form and then processed through the 
SPSS version 24.0 for Windows.

This study conducted after obtaining the 
feasibility permit from the Health Research 
Ethics Committee of Dr. Hasan Sadikin 
General Hospital Bandung with letter number: 
LB.02.01/X.6.5/249/2019.

Results

Table 1 describes the characteristics of the study 
subjects based on age, gender, and D-dimer level. 
Age average is 44.77±14.40 years, and there is 
more female than male (78%:22%).

Table 2 explains the description of the results 
of DSA on the most research subjects is the left 
transverse sinus, 22 people (55%). To see the 
relationship between D-dimer levels with CVST 
events using DSA can be seen in Table 3.

In the DSA results group (+), the study subjects 
with normal or low D-dimer levels were eight 
people (30%) and subject with high 19 people 
(70%). In the DSA results group (−), research 
subjects with normal or low levels D-dimer are 12 

people (12 of 13), and subject with a high level is 
one person (1 of 13).

For the analysis of categorical data, the 
D-dimer level tested using the chi-square test. 
The value of p on the D-dimer content variable is 
less than 0.05 (p value<0.05), which means there 
is a statistically significant difference between the 
variable of D-dimer in the DSA (+) and (−) results 
groups.

Discussion

In this study, it inferred that the CVST incidence 
is higher in females, with 31 of 40. The result is 
consistent with the literature, which states that 
the highest incidence of CVST is in women with 
a ratio of 3:1 and in the age groups of 40 years 
or younger. The prevalence of CVST is common 
in women, perhaps due to conditions related to 
pregnancy, the puerperium and the use of oral 
contraceptives.2

The highest number of occlusions in DSA in 
the left transverse sinus was 55%. The results are 
not following the study of Galarza and Gazzeri,15 
who concluded CVST more often happened 
in the superior sagittal sinus, which is 62%. 
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Table 1	 Characteristics of Research 
Subjects

Variables n=40
Age

Mean±Std
Median
Range (min–max)

44.77±14.40
45.00

20.00–80.00
Gender

Male
Female

9 (22%)
31 (78%)

D-dimer level
Normal/low
High

20 (50%)
20 (50%)

Table 2	 Overview of DSA Results

DSA Result n=40
Right transverse sinus 4 (10%)
Left transverse sinus 22 (55%)
Bilateral transverse sinus 1 (2%)
Superior sagitalis sinus 0 (0%)
Normal 13 (33%)
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Thrombosis in the superior sagittal sinus will 
cause an increase in venous pressure, resulting 
in impaired cerebrospinal fluid absorption which 
will cause an increase in intracranial pressure 
with clinical signs and symptoms like headache, 
focal neurological deficits, seizures and decreased 
consciousness.14,16,17

There is a significant relationship between 
D-dimer levels with CVST events using DSA. 
CVST is common in the high D-dimer level group, 
which is 19 of 27. The study is consistent with 
research conducted by Wang et al.,8 who found 
a significant relationship between high D-dimer 
levels and the incidence of CVST. D-dimers can 
also be used as diagnostic markers for cases like 
venous thrombosis, prediction of prognosis, 
as well as clinical monitoring and therapy in 
CVST.18,19

This research is retrospective so that it is 
investigated for the causes of prothrombotic 
and risk factors and does not assess the effect of 
D-dimer levels on clinical symptoms and clinical 
features.

Conclusion

Cerebral venous sinus thrombosis (CVST) is 
a rare cerebrovascular disease that varies in 
clinical symptoms and radiological features and 
very difficult to diagnose. DSA is a diagnostic 
examination of choice when there is clinical 
suspicion of CVST patients.
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Abstract

Culex tritaeniorhynchus and Culex vishnui are medically essential mosquitoes that transmit the Japanese encephalitis 
(JE) virus. There is less information about the recording data and research due to genetic character differences among 
them. The objective of this study was to examine the genetic variation of Cx. tritaeniorhynchus and Cx. vishnui in 
3 sites of Central Java using polymerase chain reaction randomly amplified polymorphic DNA (PCR-RAPD). The 
study was done in January to November 2017 in Pekalongan city, Pekalongan regency, and Semarang regency. Adult 
female mosquitoes collected by human bite method. DNA of ten Cx. tritaeniorhynchus samples and fifteen samples 
of Cx. vishnui purified using DNA extraction kit. Furthermore, PCR amplification was conducted with 5 RAPD 
primers (OPA 11, 12, 15, 16, and 20) and would run into 2% gel electrophoresis for 45 minutes. Cluster analysis was 
using MVSPTM software (version 3.1). The results showed 213 genetic characters of Cx. vishnui, while 142 characters 
shown by Cx. tritaeniorhynchus. The dendrograms showed three distinct groups of Cx. vishnui from 2 sites of 
Pekalongan and one site of Semarang, while Cx. tritaeniorhynchus showed two distinct groups, which were 1 group 
from Pekalongan and 1 group from Semarang. Low genetic similarity (<10%) shown Cx. vishnui from Pekalongan 
city and Pekalongan district, and there was no genetic similarity in Cx. tritaeniorhynchus from Pekalongan and 
Semarang. It concluded that the polymorphism of Cx. tritaeniorhynchus and Cx. vishnui reached 100%.

Key words: Culex tritaeniorhynchus, Culex vishnui, JE-vector, PCR-RAPD, phylogenetic analysis

Analisis Filogenetik Culex tritaeniorhynchus dan 
Culex vishnui Vektor Virus Japanese Encephalitis

Abstrak

Nyamuk Culex tritaeniorhynchus dan Culex vishnui memiliki peran penting di bidang medis terutama dalam 
penularan virus Japanese  encephalitis (JE). Sampai saat ini data dan riset tentang karakter genetik vektor JE masih 
sangat terbatas. Penelitian ini bertujuan menjelaskan variasi genetik Cx. tritaeniorhynchus dan Cx. vishnui di 3 lokasi 
di Jawa Tengah berdasar polymerase chain reaction randomly amplified polymorphic DNA (PCR-RAPD). Studi ini 
dilakukan dari bulan Januari sampai November 2017 di Kota Pekalongan, Kabupaten Pekalongan, dan Kabupaten 
Semarang. Metode human bite digunakan untuk koleksi nyamuk. Ekstraksi DNA nyamuk dilakukan pada 10 ekor 
Cx. tritaeniorhynchus dan 15 ekor Cx. vishnui menggunakan kit ekstraksi DNA. Selanjutnya, diamplifikasi dengan 
5 macam primer RAPD (OPA 11, 12, 15, 16, dan 20), serta dielektroforesis pada 2% agar selama 45 menit. Analisis 
klaster dilakukan menggunakan program MVSPTM (versi 3.1). Ditemukan 213 dan 142 karakter genetik masing-
masing pada Cx. vishnui dan Cx. tritaeniorhynchus. Analisis dendogram menunjukkan 3 grup yang berbeda untuk 
Cx. vishnui, sedangkan untuk Cx. tritaeniorhynchus terdapat 2 grup yang berbeda, yaitu 1 grup dari Pekalongan dan 
1 grup dari Semarang. Similaritas genetik yang rendah (<10%) ditunjukkan Cx. vishnui dari Kota Pekalongan dan 
Kabupaten Pekalongan, bahkan tidak ada persamaan genetik pada Cx. tritaeniorhynchus dari Pekalongan dengan 
Semarang. Disimpulkan bahwa polimorfisme Cx. tritaeniorhynchus dan Cx. vishnui mencapai 100%.
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Introduction

Japanese encephalitis (JE) is a zoonotic viral 
disease and a health problem in Asia, including 
Indonesia. In Asia, there were about 68,000 
cases annually, with 30% of the case-fatality rate 
for encephalitis.1 In Indonesia, the first JE case 
reported in 19622 and the number rises since 
then. In 2001–2004, there were 163 of JE cases, 
and 94 cases were serologically JE infection.3 In 
2016, there were 326 cases of JE in 11 provinces 
mostly in Bali (69.3%).4 JE virus infection also 
reported in West Sumatera, West Kalimantan, 
Yogyakarta, Central Java, East Java, West and 
East Nusa Tenggara, and Papua.5

JE is a severe disease that may cause death 
and spread by the mosquito bite. In India, there 
is a success story in preventing this disease by 
intensive vector surveillance and immunization.6,7 
The significant vectors for JEV transmission 
belong to Culex vishnui subgroup, which 
comprises of Cx. pseudovishnui Colles. Though 
JEV isolated from 16 species of mosquitoes, 
the majority of the isolations are from Cx. 
vishnui complex, which breeds extensively in 
the rice ecosystem.6 In Hongkong, there were 
30 species of mosquitoes identified positively 
infected with the JE virus, which belonged to 5 
genera: Anopheles, Culex, Aedes, Armigeres, and 
Mansonia, species of Cx. tritaeniorhynchus, Cx. 
gelidus, Cx. pseudovishnui, Cx. vishnui, and Cx. 
fuscocephala becomes the vector.8 In Indonesia, 
Cx. tritaeniohynchus is the primary vector of the 
JE and Cx. vishnui as a secondary or alternative 
vector of JE.4

The virus infects mainly in animals, pigs and 
wild birds. The viral agent of disease transmits to 
humans by the infected mosquito bite, from the 
genera of Culex mainly, Cx. tritaeniorhynchus 
that breeds in a rice field and also Cx. vishnui 
subgroup.6 In Indonesia, there was limited 
information regarding recording data and 
research in terms of vector surveillance, and 
even less in the molecular study. The purpose of 
the study was to determine the genetic variation 
of Cx. tritaeniorhynchus and Cx. vishnui from 
Pekalongan city, Pekalongan regency, and 
Semarang regency using polymerase chain 
reaction rapid analysis polymorphism DNA 
(PCR-RAPD).

Methods

The method was a descriptive study conducted 

from January to November 2017 in the areas 
of Pekalongan city, Pekalongan regency, and 
Semarang regency in Central Java, Indonesia. 
Adult mosquitoes collected by human bite 
methods using an aspirator and identified using 
a manual book from the Ministry of Health.9 
Five mosquito from each site extracted for the 
DNA using the DNA extraction kit,10 “gSYNCTM” 
(Geneaid, Cat. No. GS 100, PT. Genetika Science 
Indonesia). Nine of 10-mer RAPD primers (1st 
BASE; OPA 1, OPA 2, OPA 8, OPA 9, OPA 11, OPA 
12, OPA 15, OPA 16, OPA 20) has selected for 
the subset of mosquito DNAs, and five of them 
(OPA 11, OPA 12, OPA 15, OPA 16, and OPA 20) 
produced clear bands, and it applied to samples.11 
The five primers of RAPD used for the DNA 
amplification shown in Table 1.

There were 35 cycles for the PCR (Thermal 
Cycler, Boeco), steps, and annealing modified 
from the previous works.10,12 The samples 
were then electrophoresis (Mini Run Gel 
Electrophoresis System GE-100), run in 2% of gel 
agarose for 45 minutes. The marker was 100 bp 
DNA ladder (Geneaid). Samples finally observed 
by UV transilluminator (Biorad).

The data from each electrophoresis were 
manually counted and scored for the real 
baseband value compared with the marker. If 
there was a band, the score is 1 (one); however, if 
there was no band, the score was 0 (zero). Cluster 
analysis using Multi-Variate Statistical Package 
(MVSP) software (version 3.1) used for data 
analysis. Dendrogram of each mosquito from each 
site analyzed by synthesis-descriptive analysis as 
percent similarity. This study approved by the 
Medical and Health Research Ethics Committee, 
Faculty of Medicine, Gadjah Mada University-Dr. 
Sardjito General Hospital with number Ref: KE/
FK/0612/EC/2017. 

Results

Culex tritaeniorhynchus adult female was 
dominant and abundant in Semarang regency, 
while in Pekalongan city and Pekalongan regency 
Cx. vishnui was dominant and abundant. The 
optimum amplification DNA fragments obtained 
using five of nine OPA primers that produced 
numbers of Cx. vishnui and Cx. tritaenirhynchus 
DNA fragments.

There were, in total, 142 genetic characters of 
Cx. Tritaeniorhynchus from 2 sites of mosquito 
collection, while there were 213 genetic characters 
of Cx. vishnui from the three sites of mosquito 
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collection (Table 2). The phylogenetic analysis 
was performed in percent of similarities and was 
showed in Figure 1–Figure 4.

Figure 2A showed two distinct groups of 
Cx. vishnui samples from Pekalongan city and 
Pekalongan regency, which show low similarities, 
less than 36%. The compilation of Cx. vishnui 
samples from Pekalongan city and regency (B2) 
separated in different group with the samples 
from Semarang regency (B1).

In Figure 4, Cx. tritaeniorhynchus from the 
two sites of collection, whereas 1 was Semarang 
regency and 2 was Pekalongan regency, both 
showed in two distinctive groups. The groups 
revealed that there was no (nul, 0%) similarities, 
it meant that Cx. tritaeniorhynchus from the two 
sites of collection had high genetic variation.

Discussion

The use of molecular techniques, particularly 
the PCR-based DNA techniques, significantly 
improves our knowledge and understanding of 
the mosquito population and dynamics.13 The 
study of phylogenetic was essential to understand 
the relationship between transmission and 
epidemiology. The technic can be used as a control 
of disease also the genetic structure of mosquito 
vector-based in the genetic characterization,14 
especially for the field mosquito species of Cx. 
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tritaeniorhynchus and Cx. vishnui.
As the above results, in Table 2, the genetic 

character differences between mosquitoes may be 
due to the geographical and ecological character 
differences between the three sites of mosquitoes 
collection. The sites of mosquitoes collection 
in Pekalongan regency were a combination of 
rural-urban area type, with rice fields in some 
areas and crowded housing and a lot of avian and 
other domestic animals. However, in Pekalongan 
city, the sites were urban type housing, where 
there was no rice field. Because of the lack of 
breeding sites, Cx. tritaeniorhynchus might not 
collect from this site. The ecological character in 
Semarang regency is the rural type with rice field 
and domestic animal, avian, and mammal (cow).

Individual genetic variation influenced by 
the reproduction pattern of the species in the 
population. The variation due to the randomly 
individual selection as its couple, and it will 
produce random mating in the population.15 
Besides, natural selection and the ability of many 
habitat-exploitation of mosquito may cause this 
fauna to become a cosmopolitan insect, and the 
environmental changing will support the gene 
flow and develop the high genetic variation.16

There were 104 characters between Cx. vishnui 
from Pekalongan regency (Figure 1A), while there 
were 96 characters from Pekalongan city (Figure 
1B) and 48 characters of samples from Semarang 
regency (Figure 1C). Figure 1 showed that there 
were two different groups from each sample site. 
Culex vishnui from Pekalongan city showed the 
highest genetic similarities, 20–35% compared 
with the two other sites, and there was about less 
than 20–30% and 5–35% for Pekalongan regency 
and Semarang regency respectively. These 
genetic similarities showed the closer of kinship, 
so mosquitoes from Pekalongan city revealed to 
be closer in kinship if compared with mosquitoes 
from Pekalongan regency and Semarang regency. 
There were 165 characters in the compilation 

Table 1	 Primers for DNA Amplification

Primers12  Sequences
(5'–3')

Annealing9

(t°C)

OPA-11 CAA TCG CCGT 35°C
OPA-12 TCG GCG ATAG 35°C
OPA-15 TTC CGA ACCC 35°C
OPA-16 AGC CAG CGAA 35°C
OPA-20 GTT GCG ATCC 35°C

Table 2	 Genetic Characters of Cx. tritaeniorhynchus and Cx. vishnui from Pekalongan 
City, Pekalongan Regency, and Semarang Regency based on PCR-RAPD

Species

Number of Genetic Character 
from Sites of Collection Total 

CharacterPekalongan 
City

Pekalongan 
Regency

Semarang 
Regency

Culex tritaeniorhynchus − 80 63 142
Culex vishnui 96 104 48 213
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between Cx. vishnui samples from the two sites 
(Figure 2A), while there were 213 characters 
in compile data from the three collection sites 
(Figure 2B).

Three samples of Cx. vishnui from the same 

site and time of collection (code: PKBo.24.R.v) in 
Pekalongan regency also showed a different group 
of similarities. It could be understood that the 
mosquito was originally from different breeding 
sites.17,18 Culex vishnui samples also showed a 
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Figure 1	 Dendrogram Percent Similarities of Culex vishnui Genetic Character from 
Pekalongan Regency (A), Pekalongan City (B), and Semarang Regency (C)
Axis refers to the distance (%) of genetic similarities of mosquito samples, PKB=Pekalongan regency, PKT=Pekalongan 
city, SKB=Semarang regency, o=outdoor, i=indoor, 24=24 hours of collection time,  23=23 hours of collection time, 
02=2 hours of collection time, 01=1 hours of collection time, R=resting, B=biting, v=Cx. vishnui; Red circle in A=same 
code of mosquitoes (PKB.o.24.Rv) collected from Pekalongan regency in A1 and A2 groups, outdoor, at the 24 hours 
time, and catched at rest; Red circle in B=same code of mosquitoes (PKT.i.23.Rv) collected from Pekalongan city in 
B1 and B2 groups, indoor, at the 23 hours time, and at rest; Red circle in C=same code of mosquitoes (SKB.i.24.Bv) 
that collected from Semarang regency in C1 and C2 groups, indoor, at the 24 hours time, and cathed at bite

UPGMA UPGMA UPGMA

Percent Similarity Percent Similarity
Percent Similarity

Figure 2	 Dendrogram Percent Similarities Compilation of Culex vishnui Genetic 
Character from Two (A) and Three (B) Sites of Collection
Axis refers to the distance (%) of genetic similarities of mosquito samples, PKT=Pekalongan city, PKB=Pekalongan 
regency, SKB=Semarang regency, i=indoor, o=outdoor, 23=23 hours of collection time, 01=1 hours of collection 
time, 24=24 hours of collection time, 02=2 hours of collection time, R=resting, B=biting, v=Cx. vishnui; Red circle 
in A=same code of mosquitoes collected from Pekalongan city (A1, PKT.i.23.Rv) and Pekalongan regency (A2, 
PKB.o.24.Rv) groups, i=indoor, o=outdoor, at the 23 and 24 hours of collection time respectively and catched at 
rest; Brown circle in B=same code of mosquitoes collected from Semarang regency (B1, SKB.i.24.Bv); Blue circle 
in B=same code of mosquitoes collected from Pekalongan city (B2a, PKT.i.23.Rv), indoor, at 23 hours of collection 
time, at rest; and same code mosquitoes from Pekalongan regency (B2b, PKB.o.24.Rv), o=outdoor, 24=24 hours of 
collection time, R=resting, v=Cx. vishnui

Percent Similarity
Percent Similarity

UPGMA UPGMA
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significant distinct group and low similarities 
from Pekalongan city (PKT.i.23.R.v), two samples 
in one group, and 1 sample in the other group of 
similarities. Figure 2B showed that there were no 
character similarities at all of Cx. vishnui from 
Semarang and Pekalongan. This study revealed 

that there was up to 100% polymorphism of the 
genetic character of Cx. vishnui from the three 
sites of collection.

These findings showed there were significant 
genetic differences among the Cx. vishnui 
population. Kiliç et al.18 said that the genetic 

Figure 3	 Dendrogram Percent Similarities of Culex tritaeniorhynchus Genetic Character 
from Pekalongan (A) and Semarang Regency (B)
Axis was the distance (%) of genetic similarities of mosquito samples; PKB=Pekalongan regency, SKB=Semarang 
regency, i=indoor, o=outdoor, 03=3 hours of collection time, 24=24 hours of collection time, 02=2 hours of collection 
time, 22=22 hours of collection time, 18=18 hours of collection time, B=biting, R=resting, t=Cx. trytaeniorhynchus; 
Red circle in A=same code of mosquitoes collected from Pekalongan regency (group A1 and A2), indoor, at the 03 
hours of collection time and catched at bite; Red circle in B=same code of mosquitoes collected from Semarang 
regency (B1 and B2 groups), outdoor, at the 18 hours of collection time, and cathed at bite; It showed two distinct 
groups and had about 10% in similarity

Figure 4	 Dendrogram Percent Similarities Compilation of Culex tritaeniorhynchus 
Genetic Character from Pekalongan and Semarang Regency
Axis was the distance (%) of genetic similarities of mosquito samples; SKB=Semarang regency, PKB=Pekalongan 
regency, o=outdoor, i=indoor, 22=22 hours of collection time, 18=18 hours of collection time, 03=3 hours of collection 
time, 24=24 hours of collection time, 02=2 hours of collection time, B=biting, R=resting, t=Cx. trytaeniorhynchus; 
Red circle in group A (1 and 2)=same code of mosquitoes (SKB.o.18.Bt and SKB.o.22.Bt) collected from Semarang 
regency, outdoor, at the 18 and 22 hours of collection time and catched at bite; Blue circle=same code of mosquitoes 
collected from Pekalongan city in B (PKB.i.03.Bt), indoor, at the 03 hours of collection time, and at rest; It showed 
two distinct groups; The red and blue circle showed two distinct groups and there was no similarity (0%)

Percent Similarity
Percent Similarity

UPGMA UPGMA

Percent Similarity

UPGMA
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differentiation among Cx. pipiens in Aegean, 
Turkey indicated the high rate of gene flow 
among the population. Those findings suggest 
that Cx. pipiens are freely moving around the 
Aegean region in diverse habitat. Joice et al.17 
said that there was a significant finding of genetic 
divergence of Cx. pipiens population from five 
habitats in Merced in Central valley in California.

The genetic character of Cx. tritaeniorhynchus 
from Pekalongan regency were 80 characters and 
also showed high variation with two different 
groups. As shown in Figure 3A, there were three 
mosquito samples (PKBo.03.B) from the same 
time, behavior, and place that showed three 
different lines (group) of similarities. One of them 
separated and showed less than 20% of character 
similarities than the other two. These mosquitoes 
from Semarang regency (Figure 3B) showed 
63 genetic characters and separated into two 
groups. Three samples of Cx. triteniorhynchus 
from the same collection time, behavior, and site 
had separated into three different lines in the 
dendrogram, with character similarity less than 
10% (Figure 4). This condition may be due to 
the low genetic flow in Semarang regency rather 
than in Pekalongan regency. The low genetic 
flow might be due to the ecological character in 
Semarang regency that showed a close area with 
surrounding hardwood and rubber plantation. 
However, Pekalongan regency was an open area, 
rice field area. The Cx. tritaeniorhynchus samples 
from Pekalongan and Semarang regency showed 
almost dissimilarity of the genetic character, 
and it revealed that there was genetically 100% 
polymorphism.

In a significant population, naturally, 
random mating happens. The parental genetic 
combination will support to produce high genetic 
variation. The offspring individually may be the 
same in genotype but different in the phenotype. 
Otherwise, the offspring individually has the 
same phenotype but is genetically different.16 This 
condition explains the genetic variation in the Cx. 
vishnui and Cx. tritaeniorhynchus population 
from the sites of collection.

There was minimal information regarding 
the surveillance and control of the JE vector in 
Indonesia; this might correlate with the variation 
of the geographic sites (topography, and annual 
rainfall), ecotype, and habitat of the vector 
in the areas of the city and regency. All this 
time, the vector surveillance, especially for Cx. 
tritaeniorhynchus was done in sporadic works if 

there were JE outbreaks. This obstacle might also 
correlate with supporting funding, as a researcher 
in Hongkong stated that the control program 
does not work because of time-consuming and 
expensive. It is challenging to cover all mosquito 
habitats, and it may cause environmental 
pollution. The JE vector control program may 
work by joining together with other mosquitoes 
controls.19 In the future, the systematics of JE 
surveillance and standardized diagnosis should 
be established for better assessment and control 
program.20

In Indonesia, JE cases firstly reported from 
Lombok in 1960, and the virus was isolated from 
Cx. trytaeniorhynchus mosquito in 1972.20 In 
2018, there were 29 of 34 provinces reported as 
endemic areas for JE. The JE virus isolated from 
10 species of mosquito: Cx. tritaeniorhynchus, 
Cx. gelidus, Cx. vishnui, Cx. fuscocephala, Cx. 
bitaeniorhynchus, Cx. quinquefascaitus, An. 
vagus, An. kochi, An. annularis, and Armigeres 
subalbatus.20 In Jambi province they found the 
first evidence of the JE genotype 1 was in Cx. 
gelidus.21

In Cambodia, a study in peri-urban and a rural 
pig farming showed that there were seventeen of 
mosquito species was founded, and Cx. gelidus 
was to be the most abundant, followed by Cx. 
vishnui group and Cx. trytaeniorhynchus.22

It reported that there were 3 billion people 
within 24 countries in Southeast Asia and Western 
Pacific have transmission risk of the JE disease.23 
WHO announced that JE vaccination should be 
extended in endemic areas if JE became a public 
health problem. Comprehensive JE immunization 
program is done in Japan, South Korea, Taiwan, 
and Thailand. Furthermore, the development of 
immunization programs will continue in China, 
India, Nepal, Sri Lanka, Vietnam, and also in 
Indonesia.24

There was declined of JE incident in Taiwan, 
South Korea and Japan, this because of the 
change of pig farming management and declined 
the land used management.25 The good manage 
of land for rice field and pig farming would 
be reduce the breeding sites of mosquitoes 
and followed by reducing the risk factor of JE 
infection.25,26 Besides that, it was also applied 
of vaccination, data showed that vaccination 
program have significant impact to reduce JE 
cases.23,25 In Indonesia, there has announced 
that the immunization program to reduce and 
prevent the JE cases will start from March 2018.4 
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As a result, that immunization itself gives cost-
effective, prevent and reduce for new JE cases, 
and it will be followed by an appropriate control 
measured.6,20 Also, the results will give benefits 
for the success of the JE control program, as in 
India.6 The used of mosquito repellent, long-
sleaved cloths, coil or vaporizers were good for 
personal preventive from mosquitoes biting that 
was infected with virus.23 In recent year, the PCR-
RAPD technique is abandoned, because of the 
time consuming, and the bias of the data. There 
were other molecular techniques proposed and 
give better results and analysis, such as RT-PCR. 

Conclusions

There were low genetic similarities (less than 10%) 
of Cx. vishnui from Pekalongan city, Pekalongan 
regency, and Semarang regency. There were no 
genetic similarities of Cx. tritaeniorhynchus from 
Pekalongan and Semarang regency. This study 
revealed that there was up to 100% polymorphism 
of Cx. tritaeniorhynchus and also Cx. vishnui 
from Pekalongan city, Pekalongan regency, and 
Semarang regency.
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Abstract

Socio-cultural changes, low understanding of religion, development of information technology, and limitation of 
appropriate information sources, causes sexual and reproductive behavior problems in adolescents. The solutions 
are through the application of an integrated reproductive health module as a teaching guide for teachers by 
using student center learning approach. The objectives of this study are to analyze the implementation effect of 
an integrated reproductive health module on changes in student behavior. This study using a quasi-experimental 
pretest-posttest design with control groups, which conducted from March to May 2017. The subject in this research 
is the students of class VII in 5 (five) Bandung city areas by inclusion and exclusion criteria. A total of 36 students 
from the five junior secondary schools as the research group received an integrated learning module, while 38 
students from different classes in the same school as the control group using the reproductive health module based 
on the 2013 Curriculum. The data collection used questionnaires to assess behavior based on self-assessment, 
friends, and parents. The results of this study indicate that the interpersonal communication behavior increased by 
5.74%, reproductive health behavior increased by 18.65%, and sexual behavior increased by 9.07%, with a significant 
difference compared to students who received the 2013 Curriculum (p<0.001). In conclusion, the implementation 
of the integrated reproductive health module had affected the student behavior change in maintaining reproductive 
health, sexual, and interpersonal communication.

Key words: Adolescent, behavior, integrated, reproductive health

Pengaruh Penerapan Modul Pembelajaran Kesehatan Reproduksi 
Terintegrasi terhadap Perubahan Perilaku Siswa 

Sekolah Menengah Pertama

Abstrak

Perubahan sosial budaya, pemahaman agama yang rendah, perkembangan teknologi informasi, dan keterbatasan 
sumber informasi yang tepat menyebabkan permasalahan perilaku seksual dan kesehatan reproduksi pada remaja. 
Salah satu upaya yang dilakukan adalah melalui penerapan modul kesehatan reproduksi terintegrasi sebagai 
pedoman mengajar bagi guru dengan menggunakan pendekatan student center learning. Tujuan penelitian ini 
menganalisis pengaruh implementasi modul pembelajaran kesehatan reproduksi terintegrasi terhadap perubahan 
perilaku siswa. Penelitian ini menggunakan quasi-experimental pretest-posttest design with control groups yang 
dilakukan dari bulan Maret hingga Mei 2017. Subjek penelitian adalah siswa kelas VII di 5 (lima) wilayah Kota 
Bandung dengan kriteria inklusi dan eksklusi. Sebanyak 36 siswa dari lima sekolah menengah pertama sebagai 
kelompok perlakuan mendapatkan modul kesehatan reproduksi terintegrasi dan 38 siswa dari kelas yang berbeda di 
sekolah yang sama sebagai kelompok kontrol menggunakan materi kesehatan reproduksi berdasar atas Kurikulum 
2013. Pengumpulan data menggunakan kuesioner penilaian perilaku oleh diri sendiri, teman, dan orangtua. Hasil 
menunjukkan bahwa perilaku komunikasi interpersonal siswa meningkat 5,74%, perilaku menjaga kesehatan 
reproduksi meningkat 18,65%, dan perilaku seksual sehat siswa meningkat 9,07% dengan perbedaan yang signifikan 
dibanding dengan siswa yang mendapatkan Kurikulum 2013 (p<0,001). Simpulan, penerapan modul pembelajaran 
kesehatan reproduksi terintegrasi berpengaruh terhadap perubahan perilaku kesehatan reproduksi siswa.

Kata kunci:	Kesehatan reproduksi, perilaku, remaja, terintegrasi
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Introduction

The behavior of adolescent reproductive health 
influences the quality of maternal and child 
health in Indonesia.1–3 Reproductive health 
during adolescence is one of the ways for them 
to pursue healthy conditions in the next future. 
The fulfillment of balanced nutrition can help the 
process of growth and development of the organs 
and adolescent reproductive systems.

Besides that, good personal hygiene can also 
prevent them from problems that will disrupt the 
system and their reproductive functions. So that 
at the time of adulthood, system and reproductive 
functions can work better without any problems 
caused by the poor behavior of maintaining 
reproductive health during adolescence.4,5 
Besides, they are also faced with problems related 
to risky sexual behavior, dating at adolescence is 
one of the examples.6

Therefore, the education of reproductive 
health for children, adolescents, and young 
adults are needed more than just prevention of 
unwanted pregnancies, sexually transmitted 
infections, and human immunodeficiency virus.6 
According to Government Regulation of the 
Republic of Indonesia Number 61 Year 2014,7 the 
services of adolescent reproductive health include 
communication, information and education, 
counseling, and medical services.

Reproductive education includes healthy life 
skills, mental resilience through social skills, 
systems, functions, and reproductive processes. 
It also discusses healthy and safe sexual behavior, 
risky sexual behavior and its consequences, 
family planning, and other risk behaviors or 
other health conditions which affect reproductive 
health.7

The interventions to overcome adolescent 
reproductive health problems are categorized 
based on program setting, namely, the school-
based programs, mass media, communities, 
workplaces, and health facilities.8 School-based 
interventions, although they have a slow impact, 
is one of the effective efforts because it has broad 
coverage and directed. The results concluded that 
students who received education became more 
responsible for sexual behavior, and they were 
able to postpone sexual relations.9

In the national education curriculum of 
Indonesian, reproductive health education is 
not given as a separate subject but integrated 
into several subjects. Based on Regulation of 
the Minister of Education and Culture of the 

Republic of Indonesia Number 24 Year 201610 
concerning on core and essential competencies for 
learning in the 2013 Curriculum on primary and 
secondary education, it found that reproductive 
health materials specifically found in the Natural 
Sciences (Ilmu Pengetahuan Alam/IPA) and 
the Physical and Sports Education (Pendidikan 
Jasmani, Olahraga, dan Kesehatan/PJOK).

The results state that learning will be 
internalized and have a good impact on behavior 
change if it is constructed with integrated 
material and delivered from an early age.11–13 
Integrated learning of reproductive health 
delivers so that students can understand the 
phenomenon from all sides because it is viewed 
from other disciplines so that they can provide 
insight, knowledge, and understanding in dealing 
with direct experienced.14–16 The integrated 
reproductive health education on adolescents 
expected to build the values, attitudes and 
adolescents behavior to be able to respect and 
protect their health and rights.17,18

The learning module of the integrated 
reproductive health contained material, methods, 
boundaries, and ways of evaluating systematically 
and interestingly. So, the module could help 
the teacher in delivering and understanding 
reproductive health learning material to students. 
Integrated reproductive health learning expected 
to provide an understanding of life skills, sexual 
and reproductive health, health behaviors and risk 
behaviors by integrating religious, socio-cultural 
and psychological by utilizing information and 
technological developments.19

The objectives of this study are to analyze 
the implementation effect of an integrated 
reproductive health module on changes in 
student behavior.

Methods

The method used in this study was the quasy 
experimental pretest-posttest with a group 
control design, which conducted from March 
to May 2017. In this research, there were two 
groups, namely the treatment and control 
group, which would be given a questionnaire 
before and after the intervention. The treatment 
group provided with the implementation of an 
integrated reproductive health learning module 
while the control group used reproductive health 
material based on the 2013 Curriculum.

The target population in this research were 
all junior high school at VII grader students 
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of Bandung city. In contrast, the reachable 
population is VII grader students in 5 public 
junior high schools (sekolah menengah pertama 
negeri/SMPN), which represent each region in 
Bandung city. This research used five junior high 
schools for the treatment and control groups, 
namely SMPN 12, SMPN 46, SMPN 31, SMPN 27, 
and SMPN 24. By using simple random sampling, 
it is obtained 40 students as a treatment group 
and 40 students as the control group. However, 
in the implementation processes, there were 4 
students drop out of the treatment group and two 
students in the control group.

As a result, the research subjects were 74 
students divided into treatment groups (36 
students) and control groups (38 students). The 
character of the research included gender (male 
and female), age (12 and 13 years), and puberty 
status, which was characterized by menstruation 
on female and nocturnal orgasm/wet dreams on 
males. These characteristics are directly related to 
the dependent and independent variables. If the 
effect is statistically significant, the characteristics 
will change to confounding variables.13

Inclusion criteria are students in the VII grade 
of five SMPN who attend the reproductive health 
learning module class, living in one house with 
parents, and willing to participate in the research. 
While the exclusion criteria are all students 
who have received formal education about 
reproductive health and if parents and friends are 
not willing to provide behavioral assessments.

The subject is categorized to drop out if the 
attendance in integrated learning activities is less 
than 80%. The research starts with conducting 
an introductory survey, a literature study, and 
identifying the problems of reproductive health 
on adolescents. This module based on the 
results of a research of the syllabus in the 2013 
Curriculum relating to reproductive health. The 
material of comprehensive sexuality education 
and the material of the great module.

In addition to the integrated reproductive 
health learning module that contains reproductive 
health material, there is also material on healthy 
living behavior, risky sexual behavior, and 
interpersonal communication that is associated 
with religious value, socio-cultural, and 
psychological. This module developed under the 
supervision of experts (reproductive health fields, 
obstetrics and gynecology/Obgyn, educational 
psychology, adolescent development psychology, 
communication, religion and socio-culture, 
nutrition, STIs and HIV/AIDS, and curriculum) 

to obtain validation, and curriculum parties of 
SMP of Bandung Education Office.

It is conducted the training on reproductive 
health learning modules by facilitators who are 
experts in their fields, which aim to increase 
the teachers' knowledge and self-efficacy about 
reproductive health. Afterward, the teacher 
implements the module for eight meetings with 
themes that are proper to the objectives in the 
module. Assessment of student reproductive 
health behavior conducted four times internally 
(herself) and externally (by parents and friends). 
Data analysis is used the chi-square test, paired 
t test, unpaired t ttest, and Mann-Whitney test.

This research was conducted after obtaining 
a feasibility permit from the Health Research 
Ethics Committee of Faculty of Medicine of 
Universitas Padjadjaran by applying the three 
basic principles of research, namely respect to 
person, beneficence and non-maleficence, and 
justice, with ethical approval letter number: 313/
UN6.C10/PN/2017.

Results

Table 1 describes the character of students 
generally where the chi-square statistical test 
found that the characteristics in both groups 
homogeneous (p>0.05). Homogeneity of data 
can be used as a benchmark to compare between 
treatment and control groups.

Table 1 illustrated that the characteristics of 
gender, age and puberty in the treatment and 
control group in this research have p value>0.05 
so that the treatment and control groups are 
categorized to be homogeneous, comparable and 
do not result in bias.

Table 2 shows that there were statistically 
significant differences in the increasing score 
of communication behaviors before and after 
the intervention was given in both groups 
(p<0.05), and there were significant differences 
in the percentage of the increasing score of 
communication behavior on treatment (5.74%), 
with p value<0.05.

Table 3 shows that there were statistically 
significant differences on the increasing score of 
reproductive health behavioral before and after 
intervention in both groups (p<0.05), and there 
were significant differences on the percentage 
of an increasing score of reproductive health 
behavior on intervention group (18.65%), with p 
value<0.05.

Table 4 shows that there were differences 
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Table 1	 The Characteristic of Research Subject

Characteristics
Groups

p Value*
Treatment (n=36) Control (n=38)

Gender
Male
Female

18
18

 
19
19

0.592

Age (year)
12
13

 
17
19

17
21

0.507

Puberty (wet dream/menstruation)
Yes
No

30
6

32
6

0.583

Having relationship
Yes
No

16
20

18
20

0.493

*Chi-square test, meaningful if p<0.05

Table 2	 Comparison of Score Change in Communication Behavior Before and After the 
Implementation of the Integrated Reproductive Health Module

Communication 
Behavior Score

Groups
p Value**Intervention

(n=36 ) p Value* Control 
(n=38) p Value*

Pretest
Mean (SD)
Median
Range

67.57 (8,69)
67.59

49.84–84.00
<0.001

66.61 (8.28)
66.84

52.17–80.00
0.005

0.628

Posttest 1
Mean (SD)
Median
Range

71.423 (6.3)
70.67

60.50–84.00
0.283

66.88 (8.1)
66.84

52.17–80.00
0.535

0.010

Posttest 2
Mean (SD)
Median
Range

71.08 (6.4)
71.08

56.67–83.17
0.092

66.85 (8.16)
66.84

52.17–80.00
0.142

0.016

Posttest 3
Mean (SD)
Median
Range

71.05 (6.8)
71.25

56.67–83.17
0.07

66.69 (6.82)
66.67

52.17–80.00
0.62

0.015

Posttest 4
Mean (SD)
Median
Range

72.12 (6.57)
72.91

60.50–83.17

66.51 (7.97)
67.5

50.50–80.00

0.015

% change pretest to posttest 3
p value***

5.74
<0.001

0.18

% change pretest to posttest 4
p value***

7.44
<0.001

−0.015

% change posttest 3 to posttest 4
p value***

1.61
0.044

−0.202

*paired t test, **unpaired t test, ***Mann-Whitney test, posttest 1=direct after intervention, posttest 2=two weeks after intervention, 
posttest 3=two weeks after posttest 2, posttest 4=six month after intervention
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in the increased score of reproductive health 
behavioral scores before and after intervention in 
both groups (p<0.05), and there were significant 
differences in the percentage of an increasing 
score of reproductive health behavior on 
intervention group (9.07%), with p value<0.05.

Discussion

The application of integrated reproductive 
health learning modules that performed in this 
research has a significant influence on improving 
students' communication behavior. It is showed 
that the methods and material delivered by the 
teacher are quite capable of encouraging students 
to improve communication behavior. However, 
because communication is a behavior that must 

be strengthened with skills, the strengthening 
of communication skills material is needed to 
improve effective communication.20

Communication behavior is influenced by 
five elements of communication, according to 
Harold D. Lasswell. They are, for example, who? 
Says what? On which channel? To whom? With 
what effect?21 That is, to change communication 
behavior, it requires the involvement of many 
factors. Not only learning in the classroom, but 
the repetition and stimulus from the environment 
also becomes an influences factor on the changes 
in communication behavior.

The results of the pre and posttest on 
communication behavior showed a significant 
increase only during the intervention. However, 
from posttest 1 to posttest 2 and posttest 2 to 

Table 3	 Comparison of Score Change in Reproductive Health Behavior Before and After 
the Implementation of the Integrated Reproductive Health Module

Reproductive Health 
Behavior Score

Groups
p Value**Intervention

(n=36 ) p Value* Control 
(n=38) p Value*

Pretest
Mean (SD)
Median
Range

62.11 (8.9)
61.07

43.56–79.98
<0.001

63.61 (7.26)
63.60

45.54–76.28
0.001

0.463

Posttest 1
Mean (SD)
Median
Range

69.61 (6.2)
70.03

58.39–83.95
<0.001

64.83 (6.8)
64.97

46.24–75.26
0.036

0.004

Posttest 2
Mean (SD)
Median
Range

71.91 (6.7)
72.37

58.39–84.99
<0.001

65.184 (6.8)
65.2

50.67–75.55
0.904

<0.001

Posttest 3
Mean (SD)
Median
Range

72.96 (6.5)
73.80

58.39–84.99

65.19 (6.5)
64.55

50.67–75.55

 <0.001

Posttest 4
Mean (SD)
Median
Range

74.78 (5.7)
75.32

58.39–84.99

64.58 (6.11)
64.49

51.85–75.49

<0.001

% change pretest to posttest 3
p value***

18.65
<0.001

2.89

% change pretest to posttest 4
p value***

21.92
<0.001

2.06

% change posttest 3 to posttest 4
p value***

2.744
0.02

0.8

*paired t test, **unpaired t test, ***Mann-Whitney test, posttest 1=direct after intervention, posttest 2=two weeks after intervention, 
posttest 3=two weeks after posttest 2, posttest 4=six month after intervention
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posttest 3, both in the intervention and control 
group, their increases were not significant. 
Moreover, there was a decrease in the average 
score on communication behavior from posttest 2 
to posttest 3 in the control group. In line with the 
theory, which states that skills strongly influence 
communication.20 Although the difference in 
the percentage score gets a significant value in 
the treatment group, the value is lower when 
compared with the percentage of an increasing 
score of reproductive health behavior.

The results of in-depth interviews through 
focus group discussion (FGD) on parents 
and friends found that if compare to the 
material of reproductive health and sexuality, 

communication materials are a little more 
challenging to understand because it has not 
enough to explain only by the theory. Students 
who have shy characters will have little difficulty 
in performing the practices implemented in the 
communication theme learning.

However, according to several FGD 
participants, the game of Johari Window from 
the module provides a new experience to give 
and get ratings from friends, so they can be more 
open and understand themselves. On changes 
in reproductive health, this research provides 
significant results. It shows that the methods and 
material presented by the teacher can encourage 
students to reproduce better health behavior. 

Table 4	 Comparison of Score Change in Sexual Behavior Before and After the 
Implementation of the Integrated Reproductive Health Module

Sexual Behavior Score
Groups

p Value**Intervention
(n=36 ) p Value* Control 

(n=38) p Value*

Pretest
Mean (SD)
Median
Range

79.38 (9.5)
79.23

58.23–94.40
<0.001

80.04 (7.8)
80.87

62.58–94.93
0.014

 0.745

Posttest 1
Mean (SD)
Median
Range

84.35 (6.6)
83.89

71.61–97,47
<0.001

80.98 (7.1)
81.34

65.30–97.01
<0.001

0.039

Posttest 2
Mean (SD)
Median
Range

85.10 (6.5)
85.27

71.61–97.39
<0.001

81.37 (7.1)
81.74

65.97–97.01
0.627

0.021

Posttest 3
Mean (SD)
Median
Range

85.97 (6.3)
86.05

72.92–97.39
0.033

81.44 (7.0)
81.76

66.61–97.39
0.012

0.005

Posttest 4
Mean (SD)
Median
Range

87.12 (5.3)
86.85

72.92–97.39

80.76 (6.8)
80.81

66.61–93.58

<0.001

% change pretest to posttest 3
p value***

9.07
<0.001

1.94

% change pretest to posttest 4
p value***

10.78
<0.001

1.12

% change posttest 3 to posttest 4
p value***

9.07
0.002

1.94

*paired t test, **unpaired t test, ***Mann-Whitney test, posttest 1=direct after intervention, posttest 2=two weeks after intervention, 
posttest 3=two weeks after posttest 2, posttest 4=six month after intervention
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The main factor that underlying the formation 
of changes in reproductive health behavior is the 
provision of detail information and delivery of 
the right methods in the classroom.

During the implementation process, the 
teacher has been provided with core and 
supporting material by experts. At the time 
of implementation takes place, the teacher 
already has the knowledge and functional self-
efficacy. In addition to understanding social 
and cultural-religious values and adolescent 
psychology becomes a strengthening factor in the 
presentation of material in the class.

At pretest time, students have inadequate 
knowledge and attitudes towards reproductive 
health behaviors, so that it can influence the 
behavior. Submitting the dangers of poor 
reproductive health behavior and explicit 
material on how to perform these behaviors 
makes students have better knowledge and 
attitudes at the end of learning, so they try to do 
these behaviors in their daily lives.

At the time after the implementation of the 
change in behavior exists, the value is not as 
significant as when the assessment conducted one 
month later. Behavior is a response to a stimulant 
that must be done repeatedly and is influenced by 
internal and external factors, so the assessment 
of 4-week, 8-week, and 6-month continue to very 
good improvement.

It is in line with the theory of models which 
developed to illustrate and explain that behavior 
change requires certain stages. This model is 
based on the statement that behavior change 
is a process, not an event and that individuals 
have varying degrees of motivation or readiness 
to change the behavior.22 Reproductive health 
behavior in students after implementation is in 
the contemplation phase. It is where a person 
begins to respond to make changes to certain 
behaviors. One month later, students enter the 
preparation and action phase. It is where students 
have begun to make serious commitments to 
change and behavior. Then to make sure the 
behavior changes to the character, it will take six 
months or called by the maintenance phase.23

During the intervention, they only get an 
explanation of the nutrition fulfillment of 
adolescents, personal hygiene, and risky sexual 
behavior delivered by the lecture method in most 
schools.

In line with reproductive health behavior, 
the low of sexual behavior on adolescents often 

caused by ignorance of the impact that will occur.24 
For sexual behavior, the influence of external 
factors is more significant when compared to the 
behavior of maintaining reproductive health.25

By knowing the impact, students become 
more afraid to perform risky sexual behavior. 
Besides, the method of interactive presentation 
and student involvement will make them more 
understanding, not just only knowing. For the 
control group who did not get the module, they 
also experienced increasing scores on sexual 
behavior during the intervention (pretest to 
posttest 1). Besides that, the repeated questions in 
the questionnaire become a source of information 
for students to conduct good sexual behavior. 
However, this researcher cannot control the 
interactions between students in the control and 
the intervention group, so information exchange 
between the groups is likely to occur. In both 
groups, the score of the beginning assessment of 
sexual behavior before the intervention was good. 
It was because of the age of the respondents were 
still early adolescents and was still little influence 
from external factors that influenced sexual 
behavior. Therefore sexual health material can be 
used as a prevention effort, so when adolescence 
grows up, they have the self-concept and strong 
beliefs to avoid risky sexual behavior.

By using the Spearman rank correlation test 
between the three dependent variables, there is a 
significant relationship between them (p<0.05). 
Thus, it can be said that communication 
behavior, reproductive health, and sexual 
behavior have links with one to another. To 
achieve optimal reproductive and sexual health 
during adolescence to adulthood phase needs 
good behavior in communication, maintains 
reproductive health, and avoids risky behavior.

Conclusions

Implementation of the integrated reproductive 
health module had affected changes in students' 
reproductive health behavior.
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Abstract

Histopathology grade of meningioma is one of the most common factors determining the prognosis and affects the 
risk of recurrence and aggressiveness of the tumor. Biological factors related to histopathological grade are vascular 
endothelial growth factor A (VEGF-A) and programmed death-ligand 1 (PD-L1). This research aimed to understand 
the association between VEGF-A and PD-L1 with meningioma histopathology grade. This is in vivo research on 60 
paraffin blocks of meningioma cases at Dr. Hasan Sadikin General Hospital Bandung from April to November 2018. 
Paraffin block samples consist of grade I (30), grade II (15), and grade III (15) meningioma. Immunohistochemical 
staining of VEGF-A and PD-L1 performed to all samples. Data analyzed using the chi-square test with SPSS version 
24.0 for Windows. The result shows a significant association between VEGF-A and PD-L1 immunoexpression with 
meningioma histopathology grade. PD-L1 is the most potent factor that influenced the histopathology grade of 
meningioma. The study concluded that the histopathology grade of meningiomas influenced by angiogenesis and 
immune checkpoints. VEGF-A and PD-L1 immunoexpression in meningioma considered as a factor that influences 
the aggressiveness of meningioma.

Key words: Histopathology grade, meningioma, PD-L1, VEGF-A

Hubungan Imunoekspresi VEGF-A dan PD-L1 
dengan Derajat Histopatologi Meningioma

Abstrak

Derajat histopatologi meningioma merupakan salah satu faktor yang paling umum menentukan prognosis serta 
memengaruhi risiko rekurensi dan agresivitas tumor. Faktor biologi yang berhubungan dengan derajat histopatologi 
adalah vascular endothelial growth factor A (VEGF-A) dan programmed death-ligand 1 (PD-L1). Penelitian ini 
bertujuan mengetahui hubungan imunoekspresi VEGF-A dan PD-L1 dengan derajat histopatologi meningioma. 
Penelitian in vivo dilakukan pada 60 blok parafin kasus meningioma di Departemen Patologi Anatomi RSUP Dr. 
Hasan Sadikin Bandung dari April hingga November 2018. Sampel blok parafin terdiri atas meningioma derajat I 
(30), derajat II (15), dan derajat III (15). Pulasan imunohistokimia VEGF-A dan PD-L1 dilakukan terhadap semua 
sampel. Data dianalisis menggunakan uji chi-square dengam SPSS versi 24.0 untuk Windows. Hasil penelitian 
menunjukkan bahwa terdapat hubungan yang signifikan antara VEGF-A dan PD-L1 dengan derajat histopatologi 
meningioma. PD-L1 merupakan faktor paling kuat yang memengaruhi derajat histopatologi meningioma. Simpulan 
penelitian ini adalah derajat histopatologi meningioma dipengaruhi oleh faktor angiogenesis dan immune 
check point. Imunoekspresi VEGF-A dan PD-L1 pada meningioma dapat dipertimbangkan sebagai faktor yang 
memengaruhi agresivitas meningioma.

Kata kunci:	Derajat histopatologi, meningioma, PD-L1, VEGF-A
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Introduction

Meningioma is the most common intracranial 
tumor from the meningothelial cells of the 
arachnoid layer.1,2 Thirty-six percent of all 
primary central nervous tumor is meningioma.2 
Meningioma is the most common intracranial 
tumor in the USA and Korea. The incidence 
of meningioma in the USA is 36% and 37.3% 
in Korea.1,3 The median age of patients with 
meningioma is 65 years. Females are at higher 
risk than male, with a female:male ratio of 
nearly 2:1.1.4 Groups who have lower incidences 
of meningiomas, specifically men and children, 
tend to have more aggressive tumors when they 
do occur.5,6

The recurrence of meningioma is generally 
varies depending on the histopathology grade 
of meningioma, i.e., 12% in grade I, 29–40% 
in grade II, and 50–94% in grade III.1,7 The 
recurrence of meningiomas is strongly associated 
with histopathological grade. The mortality rate 
of atypical meningioma grade II and anaplastic 
meningioma grade III in 5 years are 21% and 68%. 
The mean survival rate of anaplastic meningioma 
is 1.5 years.8 Malignant meningiomas constitute 
about 1% to 3% of meningiomas.9

The histopathology grade is one of the most 
critical indicators in determining prognosis.1 The 
histopathology grade of meningioma determined 
by tumor morphology, proliferation index, and 
invasion of brain tissue.8 Variants of meningiomas 
are divided based on the risk of recurrence and 
aggressive of the tumor.1 The aggressiveness 
of meningioma determined by mitotic index, 
other proliferation markers, cell differentiation, 
genetic in tumor cells, and morphological 
features of pathology. Morphological features 
of meningioma are essential in predicting the 
behavior meningioma.10–12 Grade I is meningioma 
with a low risk of recurrence and is less 
aggressive. While grade II, III and any subtype of 
meningiomas with a high proliferation index are 
meningiomas with a high risk of recurrence and 
aggressive.1

Meningioma is a high vascularization tumor 
requiring neovascularization for its growth.13 
The secretion of angiogenesis factors—such as 
vascular endothelial growth factor A (VEGF-A)—
can induce neovascularization as one of the 
necessary conditions for meningioma growth. 
Angiogenesis in meningiomas is associated 
with an aggressive tumor. Angiogenesis is 
significantly associated with considerable tumor 

growth, shorter recurrence, and survival rates in 
meningioma.14–18

VEGF-A affects the immunosuppressive 
tumor microenvironment by inhibiting the 
maturation of dendritic cells. It stimulates the 
immunoexpression of programmed death-ligand 
1 (PD-L1) in tumor cells. VEGF-A interferes 
with the cancer-immunity cycle through stages, 
namely inhibiting the maturation of dendritic 
cells, disrupting infiltration of T cells into tumors, 
and promoting immunosuppressive tumor 
microenvironment.19

PD-L1 expressed in high-grade meningioma, 
suggested to have a significant role in tumor 
aggressivity.8 Immunosuppressive effect tumor 
cells on immune surveillance caused by tumor cells 
expressing PD-L1 create the programmed death-1 
(PD-1)/PD-L1 axis, which is the convergence 
of PD-1 in T cells with ligand namely PD-L1 in 
tumor cells. It is called an immune checkpoint. It 
causes cytotoxic T cells weakness.20,21

Currently, anti-VEGF target therapy 
usually used by bevacizumab. Bevacizumab 
is a monoclonal antibody at VEGF receptors 
interferes with binding and signal transduction 
needed for tumor vascularization. It resulting 
in a regression of blood supply to the tumor.22,23 
Bevacizumab has conducted phase II clinical 
trials in patients with recurrent or progressive 
meningiomas.24 Targeted anti-VEGF therapy is 
a promising avenue for meningioma because of 
robust pharmaceutical development and VEGF 
expression.25 Angiogenesis may represent a 
target for therapies aimed at reducing the growth 
of inoperable meningioma or recurrence risk of 
totally resected tumor.26

The intracranial lymphatic system is 
associated with dural sinus, which promises 
immunotherapy to meningioma. The Gelerstein 
et al.'s27 case report study, show the use of 
immunotherapy (anti-PD-1/anti-PD-L1) reduces 
tumor size in meningioma.28 At present the anti-
PD-1 immunotherapy used is nivolumab. Phase II 
clinical trials in the evaluation of PD-1 checkpoint 
blockade with nivolumab carried out in grade II/
III meningioma.29

This study aimed to describe the association 
between VEGF-A and PD-L1 immunoexpression 
with histopathological meningioma grade.

Methods

The time of study took place from April to 
November 2018. Samples were taken from 
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patients registered at Dr. Hasan Sadikin General 
Hospital Bandung and obtained 60 samples. They 
diagnosed histopathologically with meningioma 
from January 2013 to August 2018 and classified 
in the group of grade I (30 samples), grade II (15 
samples), and grade III (15 samples). The tumor 
cells collected through operation and fixated 
in the paraffin block. This is an in vivo study 
using samples from paraffin blocks prepared 
for immunohistochemistry (IHC) analysis. IHC 
analysis was performed based on the protocol 
provided by the anatomical pathology laboratory. 
The slides visualized under the Olympus BX53F 
microscope.

Mouse monoclonal antibody VEGF-A SC-
7269 (Santa Cruz Biotechnology, USA) with 
1:100 dilution and rabbit monoclonal antibody 
clone 28-8 (ab205921) (Abcam, USA) with 1:100 
dilution used in standard immunohistochemistry 
staining procedure. The positive result was 
shown/visualized as brown staining on the 
tumor cell. Analysis of VEGF-A and PD-L1 
immunoexpression evaluated by brown staining 
assessed on the tumor cell membrane and or 
cytoplasm, respectively. The staining intensity 
measured under the microscope converted into 
a score. Intensity score explained as 0 (null) 
represents blank samples or no stained tumor 
cells; score 1+ for positive weak; score 2+ for 
moderate positive; and score 3+ for the strong 
positive. Distribution score explained as score 
0 (null)  represent no stained tumor cells; score 
1+ for less than 20% colored/stained tumor 
cells; score 2+ for 20%–50% stained tumor cells; 
score 3+ for 51%–80% stained tumor cells, and 
lastly score 4+ represent >80% of stained tumor 
cells. Histoscore (distribution×intensity) was 
interpreted as ≥6=high and <6=low. IHC staining 
result was examined by two experts in the IHC 
technique using light microscope Olympus 
BX53F.14,19

This study used a retrospective analytic 
observational method with a cross-sectional 
study design. All data were analyzed using the chi-
square test with a p value<0.05 of a significant 
level then proceed with SPSS version 24.0 for 
Windows.

Ethical clearance approved by Research 
Ethics Committee, Universitas Padjadjaran, with 
assessment number: 997/UN6.KEP/EC/2018.

Results

Table 1 showed the characteristics of subjects such 
as age and sex. The incidence of meningioma was 
more frequent among females (73%) than males 
(27%).

Table 2 showed no significant difference 
between each character of subjects on the 
histopathology grade of the meningioma group 
(p≥0.05).

Table 3 showed the significant association 
between the VEGF-A immunoexpression and 
histopathology grade of meningioma (p=0.0001). 
It also showed a significant association between 
the PD-L1 immunoexpression and histopathology 
grade of meningioma (p=0.0001).

Table 4 showed that there are association 
VEGF-A and PD-L1 with histopathology grade of 
meningioma, and PD-L1 is the strongest factor 
that influences the histopathology grade of 
meningioma (p=0.001).

Yunnica et al.: VEGF-A and PD-L1 Immunoexpression Association with Meningioma Histopathology Grade

Table 2	 Homogeneity Test of the Subjects

Age and Sex
Histopathology Grade of Meningioma

p ValueGrade I (n=30) Grade II (n=15) Grade III (n=15)
Age (years)

Mean 43 41 40
0.614

Sex
Males
Females

6
24

4
11

6
9

0.360

Note: for categorical data, the p value analyzed with the chi-square test, but for numeric data, the p value analyzed with the 
ANOVA test. The value of significance based on a p value<0.05

Table 1	 Characteristics of the Subjects
Age and Sex n=60
Age (years)

Mean 42
Sex

Males
Females

16 (27%)
44 (73%)
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Discussion

The sample’s characteristics are homogeneous; 
both age and sex are not confounding variables in 
this study. Hence the data is qualified for further 
statistical analysis.

The VEGF-A plays an essential role in the 
regulation of tumor angiogenesis by promoting 
the migration, proliferation, and tube formation 
of endothelial cells.13 Angiogenesis has evaluated 
as a mechanism which influences meningioma 
growth and recurrence.30

Table 3	 VEGF-A and PD-L1 Histoscore Data on Histopathology Grade of Meningioma 
Group

Variables
Histopathology Grade of Meningioma

p ValueGrade I (n=30) Grade II (n=15) Grade III (n=15)
Histoscore VEGF-A

 Low
 High

20
10

3
12

2
13

0.0001

Histoscore PD-L1
 Low
 High

23
7

4
11

2
13

0.0001

Note: for categorical data, the p value analyzed with the chi-square test. The value of significance based on a p value<0.05

Table 4	 Association VEGF-A and PD-L1 Immunoexpression with Histopathology Grade 
of Meningioma

Variables Estimation Rate Standard Error p Value

VEGF-A −1.8 0.6 0.005
PD-L1 −2.2 0.6 0.001

Note: for multivariate data, analysis using ordinal logistic regression analysis. The independent variable included in the logistic 
regression model is the independent variable, which in the bivariate analysis has a p value of less than 0.25. The value of significance 
based on a p value<0.05

Figure	 VEGF-A and PD-L1 Imunoexpression of Meningioma with Strong Intensity 
(200× Magnification)
Note: A=VEGF-A strong intensity. Tumor cells stained with VEGF-A antibody in the membrane and or 
cytoplasm; B=PD-L1 strong intensity. Tumor cells stained with PD-L1 antibody in the membrane and or 
cytoplasm
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This study performed a VEGF-A expression 
analysis on the meningioma histopathology 
grade. The result from IHC staining confirms 
that there were 12 of 15 with high VEGF-A 
immunoexpression in grade II dan 13 of 15 in grade 
III. There is a significant (p=0.0001) correlation 
between VEGF-A expression with meningioma 
histopathology grade. High immunoexpression 
VEGF-A is the result of high-grade meningioma. 
A study by Lee et al.14 stated that VEGF is an 
angiogenesis activator, which correlated with 
increased tumor grade.

Meningioma that proliferates caused hypoxia, 
which will stimulate hypoxia-inducible factor-1α 
(HIF-1α) that stimulate VEGF-A. VEGF-A through 
the mitogen-activated protein kinase (MAPK) 
pathway cause endothelial cell proliferation. 
The phosphatidylinositol 3-kinase (PiK3)/Akt 
pathway will inhibit endothelial cell apoptosis 
resulting in neovascularization differentiation. 
Neovascularization differentiation provides more 
nutrition to the tumor so that it will cause the 
tumor to proliferate.9 Neoangiogenesis shows 
that aggressive behavior is related to the high 
grade of histopathology.14

PD-L1 expressed in tumor cells binding to PD-
1, which binds to T cells, and the engagement of 
PDL1 with PD-1 of T cell creates T cell dysfunction 
in tumor mass causes immunoresistence. The 
function of a tumor overexpressing PD-L1 is 
to protect itself from cytotoxic T cell (CD8+) 
mediated cell killing.20,21 It has been suggested 
that the immunosuppressive effects of PD-L1 
expression contribute to the aggressive behavior 
of meningiomas, especially those of higher grade.8

This research also performed the PD-L1 
immunoexpression analysis on meningioma 
histopathology grade. The result from IHC 
staining confirms that there were 11 out of 15 
with high immunoexpression PD-L1 in grade II 
and 13 of 15 in grade III. According to chi-square 
analysis, there is a significant (p=0.0001) between 
the PD-L1 immunoexpression and high-grade 
meningioma. Strong PD-L1 immunoexpression 
found in high-grade meningioma. The study 
by Du et al.8 was similar to this study. Both 
showed PD-L1 expression increased in WHO 
anaplastic meningioma grade II and III. Du et al.8 
showed that high-grade meningioma harbor an 
immunosuppressive tumor microenvironment 
and that increased Treg cells and elevated PD-L1 
might contribute to the aggressive phenotype of 
these tumors.

Hypoxia stimulates HIF-1α, which can 
upregulate PD-L1. PD-L1 can stimulate Tregs 
cells, which will inhibit cytotoxic T cells so 
that immunoresistance occurs.31 The state of 
immunoresistance causes cytotoxic T cells 
to be unable to fight tumor cells so that they 
exhibit an aggressive phenotype related to high 
histopathological grade.8

VEGF-A not only promotes angiogenesis and 
vascular permeability, but it also contributes to an 
immunosuppressive tumor microenvironment. 
VEGF-A was reported to inhibit the maturation 
of dendritic cells, which cause differentiation of 
Treg cells and upregulate the immunoexpression 
of PD-L1 in tumor cells.19

There was an association between VEGF-A 
and PD-L1 with meningioma histopathology 
grade. PD-L1 is the most influential factor 
that influences the histopathology grade of 
meningioma (p=0.001). A study by Xue et al.,19 
confirmed that PD-L1 immunoexpression was 
significantly associated with the pathological 
grade, VEGF status, and KI-67 index in glioma.

Conclusions

There was a significant association between 
VEGF-A and PD-L1 with high-grade meningioma. 
Strong VEGF-A and PD-L1 immunoexpression 
positively associated with the likelihood of high-
grade meningioma. Meningioma patients with II 
and III degrees recommended for VEGF-A and 
PD-L1 immunohistochemical examination to 
plan targeted therapy and immunotherapy.
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Abstract

Massive and long term insecticide use causes resistance of mosquitos to insecticides. This research has a goal for 
assessing the resistance of Aedes aegypti to the insecticides of permethrin 0.25%, malathion 0.8%, and transfluthrin 
25% in the Universitas Islam Bandung Tamansari campus. The Aedes aegypti resistance in the Universitas Islam 
Bandung Tamansari campus Bandung city to insecticides measured with the susceptibility test in September 2015. 
The susceptibility test to the permethrin 0.25% and malathion 0.8% insecticides implemented by using WHO 
standard instruments and methods. The susceptibility test to transfluthrin 25% implemented by using commercial 
insecticide according to the usage suggestion. The total mosquitos that died after the exposure of permethrin 0.25%, 
transfluthrin 25%, and malathion 0.8% for 60 minutes were 20%, 23%, and 80%. The WHO criteria state that 
mosquitos were still susceptible to insecticides if the death rate is 98–100%, tolerant if the death rate is 80–97%, 
and mosquitos are resistant if the death rate is less than 80%. In conclusion, the Aedes aegypti mosquitos in the 
Universitas Islam Bandung Tamansari campus are already resistant to the insecticides permethrin 0.25% and 
transfluthrin 25% and tolerant to malathion 0.8%.

Key words: Aedes aegypti, insecticide, resistance

Resistensi Aedes aegypti terhadap Insektisida Permethrin 0,25%, 
Malathion 0,8%, dan Transfluthrin 25% di Kampus 

Universitas Islam Bandung Tamansari

Abstrak

Penggunaan insektisida secara masif dan jangka panjang menimbulkan resistensi nyamuk terhadap insektisida. 
Penelitian ini bertujuan menilai resistensi resistensi Aedes aegypti terhadap insektisida permethrin 0,25%, 
malathion 0,8%, dan transfluthrin 25% di kampus Unversitas Islam Bandung Tamansari. Resistensi Aedes aegypti 
di kampus Unversitas Islam Bandung Tamansari Kota Bandung terhadap insektisida diukur dengan uji kerentanan 
pada bulan September 2015. Uji kerentanan terhadap insektisida permethrin 0,25% dan malathion 0,8% dilakukan 
menggunakan alat dan metode uji standar WHO. Uji kerentanan terhadap transfluthrin 25% dilakukan menggunakan 
insektisida komersial sesuai dengan anjuran penggunaan. Jumlah nyamuk yang mati dalam jangka waktu 60 menit 
setelah paparan permethrin 0,25%, transfluthrin 25%, dan malathion 0,8% berturut-turut adalah 20%, 23%, dan 
80%. Kriteria WHO menyatakan nyamuk dikategorikan masih rentan terhadap insektisida jika tingkat kematiannya 
98–100%, toleran jika kematiannya 80–97%, dan resisten apabila jumlah kematian nyamuk kurang dari 80%. 
Simpulan, nyamuk Aedes aegypti yang terdapat di kampus Universitas Islam Bandung Tamansari telah resisten 
terhadap insektisida permethrin 0,25% dan transfluthrin 25%, serta toleran terhadap malathion 0,8%.
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Introduction

Aedes aegypti is a mosquito that is a vector of the 
dengue fever disease.1 Other than spreading the 
dengue fever virus, Aedes aegypti also spreads 
viruses of other diseases such as chikungunya, 
Zika fever, and yellow fever.1,2

The incidence of dengue fever in Indonesia 
is 26.12 per 100,000 people, with a death rate 
of 0.72% in 2017.3 Dengue cases in Bandung city 
showed an increasing trend in 2012 and 2013.4 
One of the means of reducing the incidence of 
disease spread by this Aedes aegypti mosquito, 
especially dengue fever, is by controlling the 
vector population.5,6 Several means implemented 
to control the Aedes aegypti population, one 
of which is the use of insecticides to kill adult 
mosquitos.7,8 Yet, the long term use of insecticides 
can cause resistance. This occurs because 
mosquitos mutate, so they become resistant to 
the insecticide.9,10

Insecticides that are often used in Indonesia 
are malathion, an organophosphate group, which 
is used for fogging by the government. The other 
insecticide is the pyrethroid group, which is used 
as domestic insecticides.9 As of today, there are 
many reports of Aedes aegypti resistance to 
malathion and pyrethroid in several countries.10–18 
Several cities in Indonesia also have already 
shown the resistance tendency of Aedes aegypti 
to malathion and pyrethroid.19–21

This Aedes aegypti mosquito absorbs 
viruses that are present in the victim’s blood 
and contaminates it to other persons when the 
female Aedes aegypti mosquito absorbs blood to 
develop her eggs.22,23 The mosquito’s character is 
to absorb blood in the daytime. If Aedes aegypti 
is disturbed when it is absorbing blood, this 
mosquito can bite more than one person, so 
there is a potential to move the virus from the 
victim to many persons at once.22 The Universitas 
Islam Bandung campus is a place of activities for 
students, lecturers, and other employees who 
spend time in the day. There is also not a free area 
of Aedes aegypty adult female.24 Therefore, the 
campus has a potential to be a place for dengue 
fever transmission.25

This research has a goal for finding the 
resistance of Aedes aegypti in the Universitas 
Islam Bandung Tamansari campus to permethrin 
0.25% and transfluthrin 25% which are type 1 
pyrethroid group insecticides that many people 
use, and malathion 0.8% which is an insecticide 

that is still used by the Bandung Health Agency in 
the eradication of Aedes aegypti adult mosquitos 
massively through fogging.

Methods

The resistance of Aedes aegypti mosquitos in the 
Universitas Islam Bandung Tamansari campus 
Bandung city to insecticides is measured with 
the susceptibility test in September 2015. The 
female Aedes aegypti mosquitos aged 5 days 
are obtained from the egg cultivation from the 
ovitrap which is spread in the Universitas Islam 
Bandung Tamansari campus environment. The 
susceptibility test of the Aedes aegypti mosquitos 
in the Universitas Islam Bandung Tamansari 
campus to the permethrin 0.25% and malathion 
0.8% insecticides was implemented by using 
instruments and methods that correspond 
with the World Health Organization (WHO) 
standards. Twenty five mosquitos were contacted 
for 60 minutes in the insecticide contact tube, 
then moved into the collector tube and placed in 
fresh air for 24 hours (holding). For the holding 
period, the mosquitos are fed with sugar solvents 
in the cotton placed in the surface of the collector 
tube.26

The susceptibility test to transfluthrin 
25% was implemented by using commercial 
insecticides in corresponding with the usage 
suggestion. A single spray commercial insecticide 
which consists of transfluthrin 25% was sprayed 
for one time in a room measured at 30 m3 and 
spread for 60 minutes to 25 adult female Aedes 
aegypti mosquitos from the Universitas Islam 
Bandung campus, then the mosquitos are moved 
into the fresh air and provided food (holding). 
The transfluthrin spread was also provided to 
mosquitos farmed in the laboratory as a positive 
control.27

The mosquitos that died in the 24 hour 
holding period were counted and showed in the 
table form. The susceptibility tests to permethrin 
0.25%, malathion 0.8%, and transfluthrin 25% 
were each implemented three times, so the total 
mosquitos which were contacted to insecticide 
are 75 mosquitos for each test.

Results

The results of the susceptibility test of the female 
Aedes aegypti mosquitos to the permethrin 
0.25%, transfluthrin 25%, and malathion 0.8% 
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in the Universitas Islam Bandung Tamansari 
campus can see in the Table. The total mosquitos 
that died after the exposure of permethrin 0.25%, 
transfluthrin 25%, and malathion 0.8% for 60 
minutes were 20%, 23%, and 80%.

The WHO criteria state that mosquitos are 
still susceptibility to insecticides if the death rate 
is 90–100%, tolerant if the death rate is 80–97%, 
and stated as resistant if the death rate is less than 
80%. Therefore, the Aedes aegypti mosquitos 
in the Universitas Islam Bandung Tamansari 
campus are already resistant to the insecticides 
permethrin 0.25% and transfluthrin 25% and 
tolerant to malathion 0.8%.

Discussion

The resistance of Aedes aegypti mosquitos to 
pyrethroid insecticides has already occurred 
widely. Several pieces of research in Indonesia 
such as in Samarinda, Yogyakarta, Central Java 
province and also in several countries stated 
that local mosquitos are already resistant to 
permethrin 0.25%.12–18,20,21 This has also happened 
in the environment of Universitas Islam Bandung, 
which is the Aedes aegypti mosquitos are already 
resistant to permethrin 0.25% and transfluthrin 
25%.

This resistance occurs because of the long 
term use of permethrin, so there is a mutation 
in the sodium duct, which causes a reduction of 
nerve sensitivity to pyrethroid in what is known 
as knockdown resistance (kdr). This mutation 

occurs because of a single polymorph nucleotide, 
which produces the leucine substitution in the 
fenilalanin in the 1014 position (L1014F). This 
resistance to pyrethroid becomes higher if there 
is an additional mutation of M918T in the relation 
with L1014F (M918T and L1014F), this is known 
as the super-kdr phenotype.9,17

The reduction of Aedes aegypti susceptibility 
to malathion also has occurred widely. The 
mosquitos Aedes aegypti mosquitos in Central 
Java province and also in several countries 
are reported to be resistant to malathion 
0.8%.13,15,17,18,20,21 Even though the Aedes aegypti 
mosquitos in the Universitas Islam Bandung 
environment has not been being resistant to 
malathion 0.8%, it has been already tolerant. 
This occurs because of the long term use of 
malathion as a mass insecticide in controlling 
the plague of the dengue fever disease in the 
long term, so mutation occurs which causes an 
improvement of the metabolism to malathion by 
α- and β-esterases and cytochrome oxidase.17,18

This resistance causes a new problem in vector 
control, which causes a constant amount of high 
dengue fever occurrence numbers, specifically in 
Bandung city. The flying range of these mosquitos 
are only about one hundred meters, yet advanced 
transportation means causes an increase of Aedes 
aegypti movement.6,23,28 This causes the spread of 
mutated mosquitos and the widening of mosquito 
resistance to insecticides. Because of that, the 
control of the Aedes aegypti population needs 
to be more viable by an eradication movement of 
mosquito nests and not only with insecticide use.

Conclusions

Aedes aegypti mosquitos in the Universitas Islam 
Bandung Tamansari campus are already resistant 
to the insecticides of permethrin 0.25% and 
transfluthrin 25% and tolerant to the malathion 
0.8% insecticide.
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Abstract

The high maternal mortality rate (MMR) and neonatal mortality rate (NMR) are indicators of low health quality 
in society. Most maternal and neonatal mortality cases prevented through early detection and quick and accurate 
responses. Other factors that contribute to maternal and neonatal mortality are the quality of health care, the 
uneven distribution of health workers, and the inadequate health-supporting facilities. The government’s efforts in 
improving fair health workers distribution and quality of healthcare services by involving integrated health service 
post (pos pelayanan terpadu/posyandu) cadres, as the front-liners of health care programs (especially concerning 
maternal and neonatal health), should be able to provide better healthcare services to the people. Hence, cadres 
training is crucial for improving the cadres’ knowledge and skills in healthcare services. This study aims to analyze 
the effect of cadres training implementation on the development of cadres’ knowledge and skills in giving maternal 
and neonatal (infant) health counseling. This study used a quasi-experimental pretest-posttest design conducted 
from July to November 2017. The sample consists of 32 active cadres from 12 villages in Soreang subdistrict who 
satisfy the inclusion criteria. Data is collected through questionnaires to measure knowledge improvement and 
checklists to measure cadres’ skills development. The findings show that cadres training implementation can 
improve cadres’ knowledge and skills in maternal and neonatal (infant) health counseling.

Key words: Maternal and neonatal healthcare, posyandu cadres, training

Efektivitas Pelatihan Kader dalam Meningkatkan 
Kesehatan Ibu dan Bayi di Kecamatan Soreang

Abstrak

Angka kematian ibu (AKI) dan angka kematian bayi (AKB) yang tinggi menjadi indikator status kesehatan 
masyarakat yang rendah. Sebagian besar kasus kematian ibu dan bayi dapat dicegah melalui deteksi dini dan 
penanganan yang cepat dan tepat. Faktor lain yang memengaruhi kematian ibu dan bayi adalah kualitas pelayanan 
kesehatan, distribusi tenaga kesehatan belum merata, dan sarana pendukung pelayanan kesehatan yang belum 
memadai. Upaya pemerintah dalam meningkatkan pemerataan tenaga kesehatan dan pelayanan kesehatan dengan 
melibatkan kader pos pelayanan terpadu (posyandu) sebagai ujung tombak program kesehatan, khususnya ibu 
dan anak, seyogianya mampu memberikan pelayanan kesehatan yang baik kepada masyarakat. Oleh karena 
itu, pelatihan kader untuk meningkatkan pengetahuan dan keterampilan dalam penanganan kesehatan mutlak 
diperlukan. Penelitian ini bertujuan menganalisis pengaruh implementasi pelatihan kader terhadap peningkatan 
pengetahuan dan keterampilan dalam melakukan penyuluhan kesehatan ibu dan anak. Penelitian ini menggunakan 
desain quasi-experimental pretest-posttest yang dilakukan dari Juli hingga November 2017. Sampel penelitian 
adalah 32 kader aktif dari 12 desa di Kecamatan Soreang yang memenuhi kriteria inklusi. Pengumpulan data 
menggunakan kuesioner untuk menilai perubahan pengetahuan dan daftar tilik untuk mengukur perubahan 
keterampilan kader. Hasil penelitian menunjukkan bahwa implementasi pelatihan kader mampu meningkatkan 
pengetahuan dan keterampilan kader dalam melakukan penyuluhan kesehatan ibu dan anak.
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Introduction

The high maternal mortality rate (MMR) and 
infant mortality rate (IMR) were indicators of 
low health quality in a community.1 Based on the 
Indonesia Demography and Health Survey, the 
MMR in Indonesia in 2017 was 305/100,000 live 
births, while the IMR was 24/1,000 live births.2,3 
West Java Province Health Profile reported 3,133 
cases of neonatal deaths and 3,702 cases of infant 
deaths in the West Java province in 2016.4

The issue of maternal mortality and infant 
mortality rates required special attention and 
support from various parties to solve. One of 
the challenges was people’s lack of knowledge 
concerning the importance of healthcare and 
prevention efforts, which included balanced 
nutrition, immunization, and monitoring of 
children’s growth and development; all of which 
provided in integrated health service post (pos 
pelayanan terpadu/posyandu).3,5–7

The government had implemented many 
efforts to improve the minimum healthcare 
standard. However, these efforts had no positive 
correlation with the achievements of various 
programs.5,8

The main challenge was finding the most 
appropriate way to empower people to educate 
them about the importance of health and a 
healthy lifestyle. One approach is by involving 
posyandu cadres as the front-liners of maternal 
and infant health programs. Posyandu cadres 
were expected to provide healthcare services as 
well as health education anytime anyone needed 
them. Hence, a cadres’ training concept with the 
practical design was necessary to implement 
ideas and frameworks of comprehensive training 
to improve cadres’ quality.6,9–11

Methods

The method implemented in this study was the 
quasi-experimental pretest-posttest design in one 
group conducted from July to November 2017. In 
the pretest and posttest, the cadres had about one 
minute to answer each question. They seated with 
the 1-meter distance between each of them. The 
pretest conducted before the cadres provided the 
training module. The posttest administered at the 
end of the training after the participants received 
the intervention. The intervention consisted of 
training, case study, and lab-skills of handling 
umbilical cord of newborn baby, treatment 
for post-natal swollen breasts of mothers, and 

cleansing newborn baby. Training conducted in 
the Soreang Community Health Center meeting 
room within two days in 2017.

X1 (pretest)         Treatment         X2 (posttest)

Note: X1=objects before intervention, X2=objects after 
intervention

The population for this study was all posyandu 
cadres in Soreang subdistrict, Bandung regency. 
The sample was selected through random 
sampling, resulting in 32 posyandu cadres who 
met the inclusion and exclusion criteria. They 
represent 32 chosen citizens association (rukun 
warga/RW) from 10 villages that the model area 
of children’s health improvement program in 
Soreang subdistrict, Bandung regency.

The obtained data recorded and processed 
using SPSS Version 21. The numerical scale 
data presented through averages, the standard 
deviation, median, and range. Data analysis 
in this study employed paired t test to see the 
comparison result of pretest and posttest scores.

This study conducted after the Health 
Research Ethics Committee of the Faculty of 
Medicine of Universitas Padjadjaran issued 
ethical approval with letter number: 07/UN6.
C1.3.2/KEPK/PN/2017.

Results

Selected samples from each citizen association 
(RW) in Soreang subdistrict, Bandung regency 
shown in Table 1.

The evaluation of the training program was in 
Table 2. The table showed that the average pretest 
score was 71.85±6.301, and the average posttest 
score was 82.98±5.339. The result of statistical 
analysis using a non-paired t test showed a great 
significance (p value=0.000).

The comparison of each cadre’s score showed 
in Figure 1.

Several clinical skills delivered in training 
included handling the umbilical cord of newborn 
baby, treatment of post-natal swollen breasts 
of the mother, and cleansing newborn baby. 
Before the treatment of providing materials and 
demonstrations, a pretest conducted to evaluate 
cadres’ skills. Most of the cadres were in the 
‘bad’ category; their skills were not as good as 
expected. After the treatment, each cadre asked 
to demonstrate their skills, and an evaluation 
was conducted based on the checklist for each 
competency.
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The competency scored in categories: 
A=very good, B=good, C=sufficient, and K=bad. 
The detailed scoring and definition for each 
category were as follow: A (79–100)=the cadre 
was able to perform very well; B (49–<79)=the 
cadre was able to perform well but still needed 
some refinement; C (<49–29)=the cadre was 
unable to perform well but had the willingness 
to try; and K (<29)=the cadre was unable to 
perform well and had no willingness to try. 
Figure 2 displayed the result of the clinical skills 
test.

Based on the graph in Figure 2, it could be 
seen that the average skill scores of the three 
competencies were in A category (very good). 
The skill of handling newborn baby’s umbilical 
cord had an average score of 95, swollen breast 
treatment had an average score of 82.5, while the 
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skill of cleansing baby had an average score of 
93.7.

Discussion

Posyandu is one form of efforts carried out by, 
from, and with the community to empower and 
provide facilities for the community to obtain 
health services for mothers and children under 
five.12–14 Posyandu is one of the most well-
known forms of community-based health efforts 
today.15–17 The management of posyandu was 
chosen from and by the community at the time of 
the formation of posyandu.14

Posyandu cadres are community members 
who are appointed to work voluntarily in carrying 
out activities related to simple health services in 
posyandu. The role and function of cadres are 

Table 1	 Total Selected Sample from Each RW in Soreang Subdistrict, Bandung Regency

Village RW Number Village RW Number

Cingcin
Cingcin
Cingcin
Cingcin
Karamat Mulya
Karamat Mulya
Karamat Mulya
Karamat Mulya
Karamat Mulya
Pamekaran
Pamekaran
Pamekaran
Panyirapan
Panyirapan
Parungserab
Parungserab

3
9
7

10
20
6
2

15
7

13
2
6

13
14
3

16

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Sadu
Sadu
Sadu
Sadu
Sekarwangi
Sekarwangi
Sekarwangi
Soreang
Soreang
Soreang
Soreang
Soreang
Sukajadi
Sukajadi
Sukanagara
Sukanagara

10
4
1

11
7
5
7

12
20
15
22

7
15
7
1
4

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Total 32

Table 2	 Pretest and Posttest Scores Results

Variables
Treatment (n=31)

p Value
Pretest Postest

Mean±Std
Median
Range (min–max)

71.85±6.301
72.41

51.72–79.31

82.98±5.339
82.76

72.41–89.66
0.000**

Note: p value tested using a non-paired t test if the data distributed normally and the Mann-Whitney test if the data not distributed 
normally. Significance level based on p value<0.05. **p value<0.05 (statistically significant)
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very important, starting before implementing 
posyandu, during, and after posyandu.16,17

A posyandu cadre is a person who, because 
of his skills or abilities, was appointed, selected, 
and or appointed to lead the development of a 
posyandu in a place or village. Every local male 
and female villager who can read and write latin 
letters, has free time, has the ability and is willing 
to work voluntarily, sincerely can be a cadre.18,19

Cadres expected to play an active role and be 
able to be a motivator and community instructor. 
Cadres expected to be able to bridge between 
health workers/experts and the community and 
help the community identify and deal with/
respond to their own health needs.11,13,15,17 The 
results of the posyandu cadre knowledge and 
skill pretest on maternal and child health fall into 
the poor category. They do not understand the 
role of cadres in posyandu activities. Knowledge 
obtained by cadres so far only records and 
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reports on the results of weighing under five. In 
the study conducted by Subagyo et al.13 that there 
is a relationship between the role of cadres and 
the motivation of mothers visiting posyandu. 
The active role of posyandu cadres is also highly 
needed to support the improvement of the level 
of public health, especially the health of mothers 
and children under five.19–21

In the results of the study, there was poor 
cadre knowledge and fewer skills before training. 
However, after the cadres were refreshed 
regarding knowledge and skills, there was an 
increase in knowledge and skills. This increase 
in knowledge is due to the existence of new 
information that is conveyed to the cadres through 
training, where the new information obtained 
is a substitute for the knowledge that has been 
obtained previously or is an improvement of the 
previous information.20,22,23

Knowledge enhancement can be done in 
various ways, one of which is training activities 
carried out by health workers. There are 
several things related to cadre knowledge about 
assessing the growth of children under five. Know 
is interpreted to remember a material or science 
related to assessing the growth of toddlers. In this 
case, the cadre recalls something specific from all 
the material learned or stimuli that have been 
received. Understanding is the ability of cadres 
to explain correctly about assessing the growth of 
toddlers.17,22,23

Increased knowledge of cadres after training 
can occur if the material presented is easily 
understood by the cadres. In this training, 

Figure 1	 Comparison of Pretest and Posttest Scores

Figure 2	 Result of Skill Test
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the method used is the lecture and question 
and answer method. The cadres seemed very 
enthusiastic about the material presented, many 
of them asked about the growth of toddlers. In 
addition to the lecture and question and answer 
method, the increase in respondents' knowledge 
was also carried out by discussion, so that the 
cadres increasingly understood how to assess 
the growth of infants and their knowledge also 
increased.11,24

Components that can influence the success 
of training include the curriculum, instructors/
trainers, organizers, facilities used, methods, and 
characteristics of training participants such as 
age, occupation, education, and experience. The 
results of a study conducted by Lubis14 showed 
that there was a significant effect of training on 
cadre actions. According to Notoatmodjo,24 a 
person who has received training increases his 
knowledge and skills and can be measured by a 
questionnaire interview asking about the content 
of the material measured from study subjects or 
respondents in the knowledge that they want to 
know or adjust.

Factors that influence the performance of 
cadres are very complex and vary from one region 
to another. In addition to internal factors such 
as age, length of dedication, experience, social 
status, economic conditions, and family support; 
external factors such as the condition of the 
community and health agencies also influence the 
motivation and retention of cadres. Non-financial 
benefits are also very important for the success of 
a cadre program.25–27 The results of focus group 
discussions (not published) conducted by the 
writer show that the cadres feel happy and proud 
of the tasks carried out because they have been 
considered as part of the health system.

Cadres who have completed the training 
expected to set an example and guide other cadres 
in performing their duties as cadres in posyandu.

Conclusion

The findings show that cadres training 
implementation can improve cadres’ knowledge 
and skills in maternal and neonatal (infant) 
health counseling.
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Abstract

Stunting is a physical growth failure condition signed by height based on age under −2SD. The research goal is 
knowing the dominant factor associated with stunting on toddler age of 12–24 months in the working area of 
Singaparna Public Health Center Tasikmalaya regency. The research applies to the cross-sectional design of gender, 
weight, exclusive breastfeeding history, completeness immunization, and clinically healthy variables, while case-
control is for nutrition intake variable. The sample was a total sampling of 376 toddlers, then 30 for case and control 
group with the simple random method from December 2017 to February 2018. The instrument is a questionnaire, 
food frequency questionnaire (FFQ), and infantometer. Data analyzed in several ways; univariable, bivariable with 
chi-square, and multivariable with logistic regression. Research result shows stunting prevalence was 22.5%, next 
pertain factor of stunting are gender (POR=0.564, 95% CI=0.339–0.937, p value=0.011), exclusive breastfeeding 
giving history (POR=1.46, 95% CI=1.00–2.14, p value=0.046), and clinically health (POR=1.47, 95% CI=1.00–2.16, 
p value=0.044). Moreover, dominant factor were gender (OR=0.56, 95% CI=0.339–0.937, p value=0.027) and 
clinically health (OR=1.68, 95% CI=1.022–2.771, p value=0.041). Thus, gender and clinical health are stunting 
determinant factors. Children’s health should increase to create maximum growth.

Key words: Exclusive breastfeeding, gender, nutrition intake, stunting

Determinan Stunting pada Anak Usia 12–24 Bulan di 
Puskesmas Singaparna Kabupaten Tasikmalaya

Abstrak

Stunting merupakan kondisi kegagalan pertumbuhan fisik yang ditandai dengan tinggi badan menurut usia berada 
di bawah −2SD. Penelitian ini bertujuan mengetahui faktor determinan stunting pada anak usia 12–24 bulan di 
wilayah kerja Puskesmas Singaparna Kabupaten Tasikmalaya. Penelitian menggunakan desain cross-sectional 
untuk variabel jenis kelamin, berat badan lahir, riwayat ASI eksklusif, kelengkapan imunisasi, dan  sehat secara 
klinis, sedangkan desain case-control untuk variabel asupan nutrisi. Pengambilan sampel secara total sampling 
sejumlah 376 anak, selanjutnya diambil 30 anak untuk kelompok kasus dan kontrol dengan metode random 
sederhana periode Desember 2017 hingga Februari 2018. Instrumen menggunakan kuesioner, food frequency 
questionaire (FFQ), dan infantometer. Analisis data dilakukan secara univariabel, bivariabel dengan chi-square, 
dan multivariabel dengan regresi logistik. Hasil penelitian menunjukkan prevalensi stunting sebesar 22,6%, faktor 
yang berhubungan dengan stunting di antaranya jenis kelamin (POR=0,564; IK95%=0,339–0,937; p=0,011), 
riwayat pemberian ASI eksklusif (POR=1,46; IK95%=1,00–2,14, p=0,046), dan sehat secara klinis (POR=1,47; 
IK95%=1,00–2,16; p=0,044). Faktor dominan yang berhubungan dengan stunting adalah jenis kelamin (OR=0,56; 
IK95%=0,339–0,937; p=0,027) dan sehat secara klinis (OR=1,68; IK95%=1,022–2,771; p=0,041). Jenis kelamin 
dan sehat secara klinis merupakan faktor determinan stunting. Kesehatan anak perlu ditingkatkan untuk 
menciptakan pertumbuhan anak yang maksimal.

Kata kunci:	ASI eksklusif, asupan nutrisi, jenis kelamin, stunting
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Introduction

Growth is a continuous process that starts from 
conception until adult. Stunting is one of the 
physical growth failure condition signed by height 
based on age. Stunting occurs when height by age 
based on z score <−2SD and severe stunting if z 
score <−3SD.1–3 Stunting occurs as an impact of 
chronic malnutrition during 1,000 first days of 
life. It is such a predictor of inadequate human 
resources, and then it decreases a nation's 
productive ability in the future. Besides that, they 
face some more significant possibilities to live as 
an adult with less education, weak, unhealthy, 
and more susceptible to getting a non-contagious 
disease such as obesity, hypertension, and 
diabetes.4–6

Gender, birth weight, breastfeeding history, 
nutrition intake, immunization, and clinical 
health are the immediate cause of a child's 
malnutrition.7

Tasikmalaya regency includes the four regions 
with bad nutrition status in the high category. 
Stunting toddler prevalence of Tasikmalaya 
regency in 2016 was 41.73%, wasting 15.6%, 
and obesity was 8.65%.8–11 Singaparna Public 
Health Center Tasikmalaya regency has some 
problems associates with nutrition. In 2016, the 
stunting toddler was 672 people (17.2%) dan 
severely stunting was 245 people (6.3%) from all 
of the toddlers in the working area of Singaparna 
Public Health Center. Moreover, in Tasikmalaya 
regency, low birth weight places as first grade 
(7.15%) and has low exclusive breastfeeding with 
only (38.11%).10,11 The research goal is knowing 
the dominant factor associates with stunting on 
toddler age of 12–24 months in the working area 
of Singaparna Public Health Center.

Methods

The research applies observational analytic 
using two research designs; the cross-sectional 
design used to review variables of gender, birth 
weight, exclusive breastfeeding history, complete 
immunization, and clinical health. Case-control 
design applies to review nutrition intake variable 
that involves protein and energy intake. Case-
control design implemented after finding cases 
and control groups from the result of the cross-
sectional design. The target population in this 
research is the entire toddler age of 12–24 
months that live in the working area surrounding 
Singaparna Public Health Center of Tasikmalaya 

regency from December 2017 to February 2018.
A total sampling of 376 toddlers used for the 

first stage. While stage II with the case-control 
design, used 30 respondents in each group using 
simple random sampling. Inclusion criteria in 
this research were toddler age of 12–24 months 
(the preterm baby history age decided by age 
correction), healthy, no congenital abnormality, 
and get parent’s agreement.

The research instrument was questionnaires, 
food frequency questionnaires (FFQ), and 
infantometer with an accuracy level of 0.1 cm. 
Data analyzed using the chi-square test and 
logistic regression analysis.

The research was conducted after obtaining 
ethical approval from the Health Research 
Ethics Committee of the Faculty of Medicine of 
Universitas Padjadjaran with letter number: 1112/
UN6.C10/PN/2017. We also had permission from 
the National Unity and Community Protection 
Agency (Kesatuan Bangsa dan Perlindungan 
Masyarakat/Kesbanglinmas) of Tasikmalaya 
Regency, Tasikmalaya Regency Public Health 
Office, and Singaparna Public Health Center.

Results

Stunting prevalence on toddler age of 12–24 
months had presented in the form of a frequency 
distribution table (Table 1).

Based on Table 2 can be seen that child’s age 
factor had a significant correlation with stunting. 
It means the toddler age of 19–24 months has 
stunting risk 1.12 times bigger than toddler 
age of 12–18 months. A child’s gender has a 
significant correlation with stunting. It means 
males had stunting risk 1.65 times bigger than 
females. Next, breastfeeding giving history has 
a significant correlation with stunting. It reflects 
non-exclusive breastfeeding toddlers may have a 
risk of 1.46 times bigger than the exclusive one. 

Erwina Sumartini et al.: Stunting Determinant on Toddler Age of 12–24 Months in Singaparna Public Health Center

Table 1	 Stunting Case on Toddler Age of 
12–24 Months in Working Area 
of Singaparna Public Health 
Center Tasikmalaya Regency

Stunting Case n=376 Percentage

Severely stunting
Stunting
Non-stunting

18
67

291

4.8
17.8
77.4

Note: stunting prevalence (95%CI)=22.6% (18.7–27.1%)
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Also, clinically health has a significant correlation 
with stunting. It showed the clinically unhealthy 
toddler possibly gets a risk 1.47 times to be 
stunting rather than the healthy one.

Table 3 shows a significant correlation 
between gender and stunting with OR value=0.56 
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(95%CI=0.339–0.937) and p value=0.027; this 
means males had a higher risk of 0.56 times 
than females, gender was the most dominant 
factor pertain to stunting. Moreover, there was 
another significant correlation on the variable of 
clinically healthy toddlers and stunting, pointed 

Table 2	 The Factor Associated with Stunting Case on Toddler Age of 12–24 Months in 
Working Area of Singaparna Public Health Center Tasikmalaya Regency

Studied Factor
Stunting Case (n=376)

p Value POR (95%CI)
Stunting Non-stunting

Child’s age (months)
12–18
19–24

42
43

181
110

0.035*

1.0
1.12 (1.00–1.27)

Father’s age (years)
20–35 
>35

46
39

165
126

0.673*

1.0
0.92 (0.63–1.34)

Father’s education
Elementary
Senior
University

33
47

5

97
161
33

0.285*

1.93 (0.81–4.60)
1.72 (0.73–4.03)

1.0
Father’s job

Employee
Freelancer

13
72

50
241

0.682*

1.0
1.03 (0.89–1.18)

Mother’s age (years)
<20
20–35
>35

2
60
23

9
230

52

0.172*

1.0
1.03 (0.78–1.37)
1.18 (0.86–1.62)

Mother’s education
Elementry
Senior
University

31
45

9

88
178
25

0.397*

0.98 (0.52–1.86)
0.76 (0.41–1.41)

1.0
Mother’s job

Employed 
Unemployed

6
79

16
275

0.601**

1.22 (0.60–2.48)
1.0

Gender
Male
Female

54
31

139
152

0.011*

1.65 (1.11–2.44)
1.0

Birth weight
Low 
Normal

10
75

29
262

0.632*

0.95 (0.78–1.16)
1.0

Breastfeeding history 
Exclusive
Non Exclusive

36
49

159
132

0.046*

1.0
1.46 (1.00–2.14)

Immunization completeness
Complete
Incomplete

75
10

266
25

0.376*

1.0
1.29 (0.74–2.27)

Clinically healthy
Yes
No

35
50

156
135

0.044*

1.0
1.47 (1.00–2.16)

Note: *chi-square test in significance level, **Fisher’s exact test in significance level 5%
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by OR value=1.68 (95%CI=1.022–2.771) and p 
value<0.041.

Stage 2 analyzed between nutrition intake and 
stunting, energy, and protein intake presented in 
Table 4. Tabel 4 reflects there was no significant 
correlation between energy intake and stunting 
with p value=0.347, also no significant correlation 
between protein and stunting with p value=0.68.

Discussion

Stunting prevalence on toddler age of 12–24 
months in the working area of Singaparna Public 
Health Center Tasikmalaya regency reaches 
22.6%. This percentage exceeds the limit of WHO 
non-public health of 20%. Based on the z score, 
the sample that includes the stunting category 
was 67 children (17.8%), severely stunting was 18 
children (4.8%), and the normal was 291 (77.4%).

Stunting prevalence gets higher in the age 
category of 19–24 months is 43 of 85 (28.1%) 
than 12–8 months category, 18.8%. Based on the 
statistical analysis result, the child’s age of 19–
24 months category has a more significant risk 
of experiencing stunting than the age of 12–18 
months with POR=1.12 (95%CI=1.00–1.27) and 
p value=0.035, this means child’s age correlates 
with stunting. Plus, age of 19–24 months 
technically experience stunting risk 1.12 times 
bigger than the age of 12–18 months; the older 
their age, the higher stunting risk will be.

There was a significant correlation between 
gender and stunting with p value=0.011. A boy 
had risk 1.65 much more than a girl. Previous 
research in Mozambique shows stunting on boy 
0–59 months was higher than a girl; the boy has 
stunting chance 4.01 times higher than the girl.12,13

Gender becomes a stunting predictor on 

Table 3	 Stunting Determinant Factor on Toddler Age of 12–24 Months in Working Area 
of Singaparna Public Health Center Tasikmalaya Regency

Variables β
Coefficients SE β p 

Value
Adjusted Odds Ratio

(95%CI)
First model

Gender
Child’s age
Breastfeeding history
Clinically healthy
Mother’s age (1)
Mother’s age (2)

−0.581
0.443
0.414
0.547
0.096
0.613

0.262
0.257
0.258
0.257
0.821
0.849

0.026
0.085
0.109
0.033
0.014
0.470

0.559 (0.335–0934)
1.557 (0.940–2.578)
1.513 (0.912–2.509)
1.729 (1.046–2.858)
1.101 (0.220–5.497)
1.846 (0.350–9.740)

Final model
Gender (male)
Child’s age (19–24 months)
Breastfeeding (non-exclusive)
Clinically healthy (no)

−0.573
0.455
0.446
0.520

0.260
0.254
0.224
0.255

0.027
0.074
0.079
0.041

0.564 (0.339–0.937)
1.575 (0.957–2.592)
1.563 (0.949–2.573)
1.683 (1.022–2.771)

Note: model accuracy=77.4%

Table 4	 The Correlation between Nutrition Intake and Stunting on Toddler Age of 12–
24 Months in Working Area of Singaparna Public Health Center Tasikmalaya 
Regency

Nutrition Intake Stunting
(n=30)

Non-stunting 
(n=30)

Total
(n=60)

p
Value*

OR
(95% CI)

Energy
Adequate (≥80% RDA)
Less (<80% RDA)

25
5

22
8

47
13

0.347
0.55 (0.15–1.93)

1.0
Protein

Adequate (≥80% RDA)
Less (<80% RDA)

27
3

26
4

53
7

0.688
0.72 (0.14–3.54)

1.0
Note: *chi-square test in significant level 5%, RDA=recommended dietary allowance (angka kecukupan gizi/AKG)
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toddler age of 6–23 months when a male has 
a bigger chance of experiencing stunting than 
female. Probably, this can happen because a 
tendency of a male to possess physical activity 
is higher than female so that he produces much 
energy that must use to increase the growth. 
Universal, culturally, the female is predicted less 
active, just staying at home with her mother, also 
closer to her meal preparation.12,13

The low birth weight (LBW) caused by 
prematurity and delayed fetal growth. In 
premature infants, the process of fetal growth 
in the uterus does not have interference, but low 
birth weight infants due to birth prematurely and 
weight according to gestational age. In infants 
with intrauterine growth restriction (IUGR), 
there was fetal failure to achieve full growth 
potential. Thus, infants in this group had a 2.9 
percent higher risk of experiencing a slower 
rate of increment compared with premature 
infants.14,15

In this study found 39 research subjects who 
had a birth history of LBW, as many as 56.41% 
were born with premature and 43.59% with IUGR. 
Of the 39 subjects who had a history of LBW, 
23 were in clinical health, 16 were in clinically 
unhealthy conditions. There was a difference in 
the proportion of unfortunate occurrences in 
the study subjects, mostly in clinical health. It 
concluded that the health condition of children 
is an essential factor to maximize the growth of 
children with a history of low birth weight.

The results of statistical analysis showed 
that there was a correlation between the history 
of exclusive breastfeeding and stunting with 
p value=0.046. Children with a non-exclusive 
breastfeeding history are 1.46 times more likely 
to have stunting compared with exclusively 
breastfed children.

Based on the results of the study, 49 of 181 
(27.1%) of stunting children were not exclusively 
breastfed, the results of this study were in line 
with the results of a study conducted in Ecuador 
showing that 30% of stunting children were 
breastfed less than six months.16

Exclusive breastfeeding is breast milk 
given to infants from birth to six months of 
age, without adding and replacing with other 
foods or beverages (except drugs, vitamins, and 
minerals). Breast milk contains both macro and 
micronutrient components. Breast milk contains 
more whey protein that is more subtle and easily 
absorbed by the baby's intestine compared to cow 
milk that contains more casein proteins that are 

more difficult to digest by the baby's intestines. 
Breast milk has a complete type of amino acid 
than cow's milk. Breast milk also contains 
nucleotides compared to cow's milk that has these 
nutrients in small amounts. Nucleotides play a 
role in improving the growth and maturation 
of the intestines, stimulating the growth of 
good bacteria in the intestines, and increasing 
iron absorption and immunity to minimize the 
occurrence of illness in children. Besides, children 
with exclusive breastfeeding get colostrum which 
is the perfect food for newborns because of high 
nutritional value, and full of antibodies that 
protect infants against infection.17,18

The research results showed that there were 
several reasons for exclusive breastfeeding failure 
in the research subjects. Firstly, breast milk has 
not come out, so it was encouraging mothers and 
families to give formula milk because they are 
worried the baby feels hungry. This condition 
indicates that there is still a lack of understanding 
of mothers and families about the nutritional 
needs of newborns in the first three days of life 
that will cause the baby does not get colostrum 
from breast milk.

Secondly, mothers who give birth in a hospital 
with a caesarian section or para-vaginal will be 
hospitalized separately. It contributes to the 
failure of exclusive breastfeeding because as long 
as the infant treated in the perinatology room, the 
health-care provider will give milk formula. The 
practices indicate that there is no support from 
the hospital to facilitate the infant's breastfeeding 
exclusively.

Thirdly, supplementary feeding is too early 
and too late. It indicates that the mother and 
family have not understood the right time to 
provide supplementary feeding. Supplementary 
feeding (pemberian makanan tambahan/
PMT) in the research subjects start at the age of 
2 months to the latest at the age of 12 months. 
Giving liquids and foods other than breast milk 
to infants aged 0–6 months will increase the risk 
of diarrhea and other diseases. Water and other 
liquids or foods may be contaminated, which can 
eventually cause diarrhea. Besides, the feeding 
process of babies fed or other foods at the age 
of 0–6 months disrupted that milk production 
will decline.4 Supplementary feeding given at 12 
months of age causes the baby to lack nutrients 
because, ideally, the breast milk supplementary 
administration begins at six months. In this 
research, some subjects get supplementary 
feeding of milk of more than six months and even 
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have supplementary feeding of milk at the age of 
12 months. The condition is bad for the growth 
of children because from the age of 6 months, 
children need additional food in addition to breast 
milk to support growth. Exclusive breastfeeding 
for 12 months or longer does not provide enough 
energy for infant growth.17

Fourthly, health workers recommend using 
formula milk. From all respondents who gave 
formula milk, two people stated that the formula 
feeding because the health officer suggested it. 
Another proves that there is no support even from 
health workers toward exclusive breastfeeding.

Health workers need to facilitate children 
to achieve healthy growth by facilitating every 
newborn to get exclusive breastfeeding. In 
addition to health, education is not only for the 
mother alone, but husband and family. They 
should also know the baby's nutritional needs 
early in life and the importance of exclusive 
breastfeeding to support children's growth.

Based on Table 2, the results of statistical 
analysis showed that there was no significant 
correlation between the completeness of 
immunization with stunting p value=0.376. The 
results of this research are in line with the results 
of research which states that immunization status 
in children under five in rural and urban areas 
does not correlate with stunting with p>0.05, 
0.279 for rural area and 0.086 in urban area.19

Other researches have shown that children 
without a history of immunization have a 1.98-
fold higher chance of having stunting than a child 
with a history of immunization.20

Immunization is a way to increase a person's 
immunity actively against a disease so that when 
later exposed to the disease, they will not be sick 
or have only mild illness. Complete immunization 
has not guaranteed a child to avoid disease. To 
be able to provide protection is not only from the 
completeness of the provision of immunization 
but also from the quality of the vaccine and the 
way the vaccine storage.19 Complete immunization 
is not enough to guarantee child health, proper 
nutrition, and environmental health are needed 
to support children's health.

Based on Table 2 showed that there was a 
significant correlation between clinically healthy 
and stunting p value=0.044. Children with 
unhealthy conditions are clinically at 1.47 times 
greater risk of stunting compared to clinically 
healthy children.

A health complaint defined as a disruption 
to the physical or mental condition, including 

accidents, or anything else that disrupts daily 
activities. Meanwhile, someone is said to be sick 
if they have health complaint and it disturbs their 
daily activities.21

Illness in children harms children's growth. 
Diseases affect food intake, absorption, and 
utilization of nutrients that affect child nutrition.22 
According to other studies, children who get sick 
a 0.6 chance of stunting compared with children 
who did get sick with a p value<0.001.23,24

In average, the toddler who suffers for 3–4 
days of illness in the past month is one of the 
factors that keep their nutrition drained, so the 
growth becomes sluggish, and the low prevalence 
increases. Child disease increases the chances 
of malnutrition and stunting because when 
the child gets sick, usually the child's appetite 
will decrease so that it will affect the minimum 
intake of nutrition during illness. In addition to 
the condition of sick, the body is less useful in 
processing the food. If the child gets sick several 
times a year, the rate of growth will stop or slow 
down. The risk of malnutrition increases when 
diarrhea and other diseases further reduce the 
intake of protein, minerals and other nutrients 
that children need to stay healthy.18

The lack of nutrition occurs when the body 
does not get the amount of energy, protein, 
carbohydrates, fats, vitamins and minerals, and 
other nutrients in sufficient quantities. They 
are needed to keep organs and tissues staying 
healthy and functioning correctly. Protein-energy 
malnutrition (PEM) is still a significant public 
health problem.25

Based on Table 4, the stunting children, most 
had sufficient energy intake category that was 25 
of 30 and only 5 of 30 with the category of less 
energy intake. The results of statistical analysis 
showed that there was no significant correlation 
between energy intake and stunting in aged 12–
24 months children with p value>0.05. Protein 
intake in stunting children mostly has a sufficient 
protein intake category of 53 of 60 (88%) and only 
12% with less protein intake category. The results 
of statistical analysis showed that there was no 
significant correlation between energy intake and 
stunting in children aged 12–24 months with p 
value>0.05.

The research results are in line with the 
results of the research in Sedayu subdistrict 
Bantul regency, which states that there was no 
significant correlation between the history of 
energy and protein intake with the incidence of 
stunting (p>0.05).
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The subjects with adequate protein intake 
63% had clinically unhealthy conditions, and 
the subjects with a sufficient energy intake 68% 
had clinically unhealthy conditions. In a sick 
condition, the process of absorption of food is less 
than the maximum. Abnormal absorption factors 
cause the nutrients that consumed cannot be 
absorbed entirely as in the condition of children 
having infectious diseases.19

Stunting in the working area of Singaparna 
Public Health Center is still a health problem. 
Children’s health should increase to create 
maximum growth.

Conclusion

The determinant factors of stunting in children 
aged 12–24 months in the working area of 
Singaparna Public Health Center are gender and 
clinical health.
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Abstract

The pseudoephedrine in pregnant women associated with an increased risk of hypertension and increased heart 
rate. These conditions force the heart to work harder and cause changes in heart structure, such as left ventricular 
hypertrophy due to an increase in the number and size of muscle cells. This study aims to determine pseudoephedrine 
administration in early pregnancy on mice hearts histological features. This study was pure in vivo with a completely 
randomized design conducted at Medical Biology Laboratory, Faculty of Medicine, Universitas Islam Bandung, 
from January to August 2017. Subjects were 18 pregnant adult female mice randomly divided into four groups. One 
control group and three test groups were given oral pseudoephedrine every day at 0.312 mg/24 hours (P1); 0.624 
mg/24 hours (P2); and 1.248 mg/24 hours (P3) for seven days starting from the age of pregnancy on day 1. On the 
18th day of gestational age, mice sacrificed, then the heart organ was processed into microscopic preparations and 
stained by Harris’ hematoxylin-eosin (HE) staining. Microscopic observations made using a microscope equipped 
with an optilab viewer with raster image 3. The results showed that the P3 group had a thicker left ventricular wall 
and significantly more heart muscle nuclei per mm3 than the control group (p<0.05). The results show that the 
administration of high doses of pseudoephedrine in early pregnancy can affect the structure of the heart.

Key words: Gestation, heart histology, pseudoephedrine

Pengaruh Pemberian Pseudoefedrin pada Masa Awal Kebuntingan 
terhadap Gambaran Histologi Jantung Mencit Betina

Abstrak

Aktivitas vasokontriksi pseudoefedrin pada ibu hamil diduga kuat berkaitan dengan peningkatan risiko hipertensi 
dan denyut jantung. Kondisi tersebut memaksa jantung bekerja lebih berat dan dapat menyebabkan perubahan 
struktur jantung seperti hipertrofi ventrikel kiri akibat peningkatan jumlah dan ukuran sel-sel otot. Tujuan 
penelitian ini mengetahui pengaruh pemberian pseudoefedrin pada masa awal kebuntingan terhadap gambaran 
histologi jantung mencit betina. Penelitian ini merupakan eksperimental laboratorium murni in vivo menggunakan 
rancangan acak lengkap yang dilaksanakan di Laboratorium Biologi Medik, Fakultas Kedokteran, Universitas Islam 
Bandung dari bulan Januari hingga Agustus 2017. Subjek penelitian adalah 18 mencit betina dewasa bunting yang 
dibagi secara acak menjadi empat kelompok. Satu kelompok kontrol dan tiga kelompok uji yang diberi pseudoefedrin 
oral setiap hari dengan dosis 0,312 mg/24 jam (P1); 0,624 mg/24 jam (P2); dan 1,248 mg/24 jam (P3) selama 7 
hari dimulai dari umur kebuntingan hari ke-1. Pada hari ke-18 umur kebuntingan, mencit dikorbankan kemudian 
organ jantung diproses menjadi sediaan mikroskopis dan dilakukan pewarnaan Harris’ hematoxylin-eosin (HE). 
Pengamatan sediaan mikroskopik dilakukan dengan menggunakan mikroskop yang dilengkapi dengan optilab 
viewer dengan image raster 3. Hasil penelitian menunjukkan kelompok P3 memiliki dinding ventrikel kiri yang 
lebih tebal dan jumlah nuklei otot jantung yang lebih banyak per mm3 secara signifikan dibanding dengan kelompok 
kontrol (p<0,05). Hasil menunjukkan bahwa pemberian pseudoefedrin dosis tinggi pada masa awal kehamilan 
dapat memengaruhi struktur jantung.

Kata kunci:	Histologi jantung, kehamilan, pseudoefedrin
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Introduction

Drug use in pregnant women has increased 
over the past 3–4 years in the United States and 
other countries. In the United States, drug use 
by pregnant women increased by 68% from 2.6 
in 1976–1978 to 4.2 in 2006–2008. At present, 
almost half of pregnant women have used more 
than four types of drugs simultaneously.1 In several 
developing countries, antenatal prescription drug 
is common. The majority of pregnant women 
who use one or more drugs recognized as having 
potential risks in pregnancy.2 Lupattelli et al.3 
showed that more than 80% of pregnant women 
in Europe, Australia, and America use at least one 
drug during the pregnancy. During 2006–2008, 
more than 90% of women reported using one 
over-the-counter (OTC) drug during pregnancy.4 
The above results show that drug use in pregnant 
women is common.

One of the most common infection-related 
diseases in pregnant women is the common 
cold.5,6 Various free drug brands that have limited 
functions to relieve the symptoms are widely 
available. Therefore pregnant women can easily 
access these drugs to relieve the symptoms.3,7 Drug 
consumption not recommended for pregnant 
women, especially in the first 12 weeks which is 
an essential period of vital organ development.4,6,8

Pseudoephedrine is the most widely used 
decongestant during pregnancy because it can 
be obtained without a prescription and is widely 
considered a safe drug by pregnant women and 
healthcare providers.9,10 This decongestant is 
an α- and β-adrenoceptor agonist, activation 
of α-adrenoceptors in the nasal mucosa causes 
vasoconstriction and reduces nasal obstruction.11 
Pseudoephedrine also plays a role in increasing 
NE release into the synaptic cleft and causing 
adrenoceptor activation in postsynaptic neurons.12

Vasoconstriction caused by pseudoephedrine 
suspected to associate with an increased risk 
of congenital defect due to vascular disorders 
in the first-trimester pregnancy. The activity 
also increases the risk of hypertension.13 
Physiologically, in pregnant women, there is an 
increase in heart work as a form of compensation 
to supply adequate nutrition and oxygen to the 
fetus.13,14 Thus, pseudoephedrine use in pregnancy 
will cause the heart to work harder. The use of 
pseudoephedrine oral or nasal more than five days 
can cause a cardiovascular effect.15 This condition 
can cause changes in heart structure, including 
left ventricular hypertrophy due to an increase in 

the number and size of muscle cells, thickening 
and enlargement of the left atrium, narrowing of 
the heart lumen, and enlargement of the heart 
valves.16 This study conducted to describe the 
effect of pseudoephedrine administration in early 
pregnancy on the histological feature of the mice 
heart.

Methods

This study was in vivo laboratory experiments 
with a completely randomized design conducted 
at Medical Biology Laboratory, Faculty of 
Medicine, Universitas Islam Bandung, from 
January to August 2017. Twenty adult gestational 
mice (Mus musculus) divided into four groups: 
one control (C) and three treated groups (P1, P2, 
P3), but two mice in P2 and P3 groups died over 
the study. Based on the monthly index of medical 
specialties (MIMS) 2016, the maximum dose of 
pseudoephedrine used in adult humans is 240 
mg/24 hours for seven days. Because the subjects 
in this study were mice, the dose equalization 
with a conversion factor of 0.0026 conducted to 
obtain a dose of 0.624 mg/24 hours (n). The effect 
of various pseudoephedrine doses on the general 
teratological feature of mice fetuses determined 
with two other doses. The doses were 0.312 
mg/24 hours (1/2n) and 1.248 mg/24 hours (2n) 
and administered for seven days.

Mice adapted for two weeks before treatment. 
Unhealthy mice during and after this period not 
included in the study. During treatment, mice 
placed in a cage made of plastic tubs 28×34×14 
cm covered with small wire mesh and given husk 
base to absorb urine and feces. Each tub filled 
with a maximum of five animals. Mice fed ad 
libitum, and tap water also provided ad libitum. 
Cage cleaning and husk replacement at least once 
a week.

Female mice mated naturally with male mice 
by uniting the two in one cage in a ratio of 5 
females:1 male. Determination of gestational age 
by observing the absence/presence of vaginal 
plugs in the next morning. If vaginal plugs found, 
it counted as day-0 of gestation.

This study was part of a research project 
that also observes the teratological features of 
mice's offspring. The standard procedure for 
teratological observation was that the dissection 
performed on the 18th day of gestation to minimize 
bias related to gestational age.17 On the 18th day 
of gestation, mice sacrificed by dislocation and 
dissected. The heart weighed, then immersed 
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in the 10% formalin solution, processed into 
microscopic preparations, and stained with the 
Harris’ hematoxylin-eosin (HE) staining. The 
preparation was observed using a microscope 
equipped with an optilab viewer 2.2 and image 
raster three software for analysis. Morphology of 
the left ventricle and number of cardiocytes were 
analyzed. The cardiocytes' percentage calculation 
carried out in each field of view. Mean values 
from all fields calculated from all preparations of 
each group. Afterward, it followed by calculating 
the mean of each group.

Data obtained from this study were heart 
weight, left ventricular wall thickness, and the 
number of cardiocytes nuclei. The data analyzed 
using one-way ANOVA with post-hoc Bonferroni.

Results

The macroscopic and microscopic observation 
from this study presented in Table. 

Based on the data in Table, it appears that 
cardiac wet weight tends to increase in the 
treatment group (P1, P2, and P3) who received 
pseudoephedrine doses of 0.312 mg/24 hours, 
0.624 mg/24 hours, and 1.248 mg/24 hours, but 
the increase not statistically significant (p>0.05). 
The thickness of the left ventricle also increased, 
but only the P3 group showed a significant 
difference compared to the control group. The 
number of nuclei (cardiomyocytes) in the P3 
group were significantly increased compared to 
the control group (p<0.05).

Discussion

This study shows that the number of 
cardiomyocyte nuclei increases in line with the 
dose of pseudoephedrine. The number of nuclei 
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represents the number of cardiomyocytes. 
Therefore, the number of cardiomyocyte in 
treatment groups tend to increase along with the 
given dose. Based on these data, it concluded that 
the addition of left ventricular wall thickness in 
this study caused by hyperplasia or an increase 
in the number cardiomyocyte in that ventricular 
section. Farrell et al.18 showed that in the 
hypertrophic cardiomyopathy mouse model, 
hyperplasia contributed to increasing the size of 
the heart. Hyperplasia is a process that stimulated 
by cytokines produced by cardiomyocytes and 
is a factor that plays a role in increasing left 
ventricular mass in rats with chronic overload 
volume.19 During pregnancy, there is an increase 
in blood volume, hormonal changes, and a 
gradual increase in cardiac output until it reaches 
a peak in late pregnancy.20 Simultaneously, there 
is an increase in heart rate and stroke volume or 
a decrease in vascular resistance.21 As a result 
of hematological and hormonal changes in 
pregnancy, the heart forced to work harder so 
its structure must undergo adaptation, including 
mild hypertrophy in the left ventricle thus 
homeostasis to the fetus can be maintained.20,22

In this study, increasing in cardiomyocytes 
number and ventricular wall thickness has 
not contributed significantly to heart weight. 
Nevertheless, it tended to be more substantial 
in the treatment group. The high dose 
pseudoephedrine (1.248 mg/24 hours) in early 
pregnancy can affect the structure of the heart. 
Without drug interference, pregnancy itself is 
one of the conditions that cause remodeling of 
the heart structure toward hypertrophy.23 In 
late pregnancy model, fibroblast growth factor 
21 (FGF21) plays the leading role in cardiac 
hypertrophy.24 FGF21 is cardiomyocyte produced 
by cardiomyocyte and works as autocrine, 

Table	 Macroscopic and Microscopic Observation from Heart Preparation

Parameters C
(n=5)

P1 
(n=5)

P2 
(n=4)

P3 
(n=4)

p 
Value

Heart weight (g)      0.19 (0.01) 0.19 (0.04) 0.24 (0.06) 0.21 (0.01) 0.401
Left ventricle 

thickness (μm)
1,540.96 (70.15) 1,533.00 (93.22) 1,591.20 (42.49) 1,714.78 (91.54)* 0.015

Number of nuclei 
(10−6/μm3)

  35.56 (3.73) 49.70 (7.43) 61.98 (15.85) 80.29 (6.19)* 0.000

Note: data presented in mean (standard deviation); Statistical analysis for each parameter using the one-way ANOVA test with 
Bonferroni's advanced test at a 95%CI (α=0.05); n=number of samples; C=control group; P1=treatment group received 
pseudoephedrine dose 0.312 mg/24 hours; P2=treatment group received pseudoephedrine dose of 0.624 mg/24 hours; 
P3=treatment group received pseudoephedrine dose and 1,248 mg/24 hours; *significantly different with C
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paracrine, or endocrine. FGF21 in response 
to hypertrophy or other stress stimuli and is 
known for preventing cardiac hypertrophy, heart 
inflammation, and inhibiting oxidative stress 
activity.25 FGF21 levels are relatively elevated 
during pregnancy and mediated by transcription 
factor peroxisome proliferator-activated receptor 
α (PPARα). The intracellular mechanism of 
action of FGF21 involves PPARα and Sirt1 which 
influence the regulation of transcription of FGF21 
genes when exposed to exogenous stimuli.24

Cardiac hypertrophy is a physiological 
adaptation during pregnancy so that the 
survival of the fetus ensured.20 Cardiovascular 
system adjustment during pregnancy can 
turn out to be pathological if accompanied by 
certain conditions, such as the consumption of 
certain drugs,8,10 including pseudoephedrine. 
Nevertheless, based on the United States Food 
and Drug Administration (FDA) category, 
pseudoephedrine is in category C. It means that 
in animal and human studies, it shows side 
effects in the fetus (teratogenic or embryocidal). 
However, controlled studies in both are still not 
yet available or adequate.8 This drug should only 
be given to pregnant women only if the potential 
benefits are more significant than the risk to 
the fetus. Unfortunately, lacking information 
received by pregnant women regarding the safety 
drugs during pregnancy and free circulation in 
the market makes it easily accessible to pregnant 
women.26 More than 90% of pregnant women 
exposed to the OTC drug.7

Pseudoephedrine is a vasoconstrictor agonist 
α- and β-adrenoceptor.11 Pseudoephedrine can 
bind the norepinephrine (NE) transporter and 
SLC6A2. Therefore it plays a role in releasing 
neurotransmitter NE.12 NE is a sympathomimetic 
agent that causes an increase in heart rate, blood 
pressure, and cardiac output.11 In pregnancy, 
pseudoephedrine potentially cause hypertension 
and increased work of the cardiovascular 
system. Hypertension can become a significant 
cause of left ventricle hypertrophy mediated by 
neuropeptide Y (NPY). It has vasoconstrictive and 
pro-angiogenic properties. It induced remodeling 
in response to hemodynamic overload. Long 
term hypertension can stimulate cardiomyocyte 
proliferation and decreased cardiac ventricular 
function.27

The cellular and molecular mechanism of 
pseudoephedrine in causing hypertrophy is not 
known certainly. Does it contribute to causing 
cardiac hypertrophy through enhancing NE 

release or it has the potential to influence the 
cardiomyocyte's proliferation pathway? It is 
necessary to further investigate the effect of 
pseudoephedrine utilization on factors related 
to cardiomyocytes hypertrophy and hyperplasia, 
including FGF21 and Sirt1 gene expression.

Conclusion

Administration of high doses of pseudoephedrine 
in early pregnancy can affect the structure of the 
mice's heart.
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