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L throughout the season, because sunlight is the largest source of vitamin
vitamin D

D. The risk of vitamin D deficiency can lead to respiratory problems.
With good self-management, of course, adequate knowledge and
attitudes are needed in overcoming various individual health problems.
The purpose was to influence knowledge and attitudes towards sun
exposure in meeting the need for vitamin D to improve lung function in
healthy respondents without chronic respiratory disorders. The research
will be conducted using a cross sectional design, in May-August 2019.
The variables were knowledge and attitudes towards sun exposure
related to the risk of vitamin D deficiency and lung function by forced
expiratory volume in 1 second (FEV1) and forced vital capacity (FVC).
Respondents used in this study were 168 respondents. Most of the
respondents had good level of knowledge (97 of 168), and most of the
respondents had good level of attitude (115 of 168). There was
relationship between the level of knowledge (p=0.000) and attitude
(p=0.000) toward sun exposure levels related to vitamin D and lung
function. And there was relationship between the level of knowledge to
attitude on sun exposure levels related to vitamin D (p=0.000).
Therefore, knowledge and attitudes on sun exposure related to vitamin D
were important concerns to maintain healthy lung function.
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1. INTRODUCTION

Indonesia is in a tropical climate region with sun exposure throughout the season. Sunlight can produce
ultraviolet rays that cannot be seen by the eyes directly, but have benefits for the body [1], [2]. The effects
that can be felt from sun exposure can be seen in the short term and long term. Effects that can be caused in
the short term such as erythema, photosensitivity and pigmentation are acute. The long-term effects include
skin cancer and premature aging [3]. Previous research showed that vitamin D levels were less than 50
nmol/L in participants who still had Indian, Malay and Chinese ancestry [4]. Research in Indonesia shows
that many people experience vitamin D deficiency from various backgrounds and ages [2], [5- 8]. Sun
exposure is the largest source of vitamin D which is very beneficial for the body apart from food sources
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and supplements [9]. Vitamin D consists of two types, namely D2 or ergocarsiferol and vitamin D3 or
cholecalciferol. Vitamin D2 or ergocarsiferol can be obtained from supplements and food [10]. Vitamin D3
or cholecalciferol is produced from the synthesis of 7-dehydrocholesterol obtained from sunlight and can be
obtained by consuming milk, supplements, yogurt, fish oil, cereals and margarine. Vitamin D which is
produced from sunlight, namely UVB rays, has benefits for bone formation and reduces the risk of diseases
including arthritis, skin cancer and autoimmune diseases [11], [12].

Although Indonesia is a country that has a great opportunity to be exposed to sunlight, it has a low risk of
vitamin D status. Low levels of vitamin D can be influenced by skin color, age, and gender [13]. The risk of
vitamin D deficiency can lead to respiratory problems. There’s a relationship between vitamin D deficiency
related to respiratory disorders such as chronic obstructive pulmonary disease(COPD), tuberculosis and
asthma. Respiratory disorders that occur in a person are caused by the immune system in the body
inhibiting the production of cytokines, thereby reducing inflammation [14- 16]. Vitamin D which is present
in one of the respiratory systems, namely the lungs, will have the effect of changing T cell activity,
increasing the secretion of antimicrobial katelecidin peptide, producing chemokines and inhibiting dendritic
cell activity. This effect is used to fight infections that can cause lung diseases. If the level of vitamin D in
smokers is low, the damage to lung function will be faster [15- 17].

Respiratory disorders that occur greatly affect the quality of life of every affected community [18]. So to
improve the quality of life of the community in the health sector and in an effort to prevent the incidence of
illness, the government through the health department plans a healthy community movement by making 7
main agendas such as maintaining environmental cleanliness, consuming fruit and vegetables, not
consuming alcohol, not smoking, doing physical activity, check their health regularly and maintain the
cleanliness of the latrines [19]. This program will never be implemented properly without self-management
from within each individual such as controlling thoughts, emotions, behavior and being able to motivate
oneself to achieve goals in improving one's own health [20]. With good self-management, of course,
adequate knowledge and attitudes are needed in overcoming various individual health problems [21]. The of
individuals have less knowledge and attitudes towards health problems. The relationship between
knowledge and attitudes related to decreased lung function is very low due to several factors such as
education level and living environment [22]. Therefore, this study aimed to influence knowledge and
attitudes towards sun exposure in meeting the need for vitamin D to improve lung function in healthy
respondents without chronic respiratory disorders.

2. METHODS

The research will be conducted using a cross sectional design, by giving a questionnaire to each respondent
to measure differences in knowledge and attitudes related to sun exposure, in May until August 2019. The
variables of this study were the level of knowledge and attitudes towards sun exposure related to the risk of
vitamin D deficiency and lung function by forced expiratory volume in 1 second (FEV1) and forced vital
capacity (FVC). This research had received ethical test N0.004-OL/KE/V/2019 from Universitas Surabaya
Lung function referred to in this study is how well the ability to move air in and out of the lungs and how
well oxygen enters the body. Lung function can be measured through spirometry measurements by looking
at the FEV1/FVC value, where an FEV1 value of <70% can be said to have impaired lung function. The
value of FEVI/FVC is good if the results show >0.7 [23], [24]. The requirements that must be considered
by each respondent before pulmonary function tests are carried out are as follows: No smoking for an hour
before test; Didn’t consume alcohol for the previous 4 hours before test; Not doing sports activities for the
previous 30 minutes before test; Didn't eat for 2 hours before test; Didn't wear tight clothes; and No
medication was taken before [25]. Measurement of lung function using a handheld spirometer where body
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mass index (BMI) data in the form of weight and height and respondent data in the form of gender, age,
smoker or not are entered into the spirometer. Then the respondent was asked to stand or sit up straight,
then the respondent is asked to inhale as deeply as possible through the mouth while closing the nose, then
the tube contained in the spirometer is inserted into the mouth, making sure the lips tightly cover the tube
wall and the tongue does not cover the tube opening, then breathe out. Exhale as hard and fast as possible in
one second until there was no air left in the lungs. Examination with a spirometer can be done 3 times or
more to get more accurate results. The results of the spirometer measurement from the respondent will
determine whether the respondent has respiratory problems or does not experience respiratory problems
based on the FEV1 value. FEV1 value <70% already indicates respiratory problems. So if the value of
FEV1 <70%, then it is categorized in the group of respiratory disorders and FEV1 70% is categorized in the
group that does not experience respiratory disorders [24], [26], [27].

The knowledge data collection was carried out using a questionnaire that has been used in previous studies
[8], [29- 31]. The questions in the questionnaire consist of 11 questions that were structured in the form of
open-ended questions and closed-ended questions. The type of data used in this variable used ordinal
variable. The assessment of the level of knowledge of the respondents was carried out by calculating the
total score of correct answers to each question, each correct answer will be given a score of 1, so that the
maximum total correct answer of the respondent is a score of 11. In this study the level of knowledge was
categorized into 2, namely the level of knowledge was high if the number was correct 6 items and low level
of knowledge if the number of correct answers <6 items.

The attitude data collection was carried out using a questionnaire that has been used in previous studies [8],
[29- 31]. The questions in the questionnaire consist of 9 questions that were used to determine attitudes
towards sun exposure. The types of data used in this study were ordinal and nominal variables. In this study,
the assessment of attitudes related to sun exposure was divided into 2 categories consisting of good attitudes
and bad attitudes. Each question asked will be given a score of 2 if the research subject had an attitude that
tends to be at risk of vitamin D deficiency. This questionnaire can produce a maximum score of 18 points, if
the respondent's answer produces 9 points then it can be categorized as a good attitude, but if >9 points then
respondent's attitude was categorized as bad.

The research subjects were young people (>18 years) as students in the Rungkut District, Surabaya.
Sampling technique was done by purposive and consecutive sampling method. The sample size formula that
will be used in this study was Lemeshow because it does not know the previous sample population. So the
minimum respondents who will be used in the study are 62 respondents. In this study, the questionnaire
used was a previous research questionnaire which had been validated twice. The first validation used was
content validation, where the questionnaire that has been obtained from the journal was translated into
Indonesian first. The second validation was construct validation, where the questionnaire will be distributed
to 30 students at the University of Surabaya after which data processing will be carried out using SPSS
version 24 software. Reliability was the stability of the results to the extent that a questionnaire that has
been measured repeatedly with any method will produce the same results. Reliability was carried out on 20-
30 subjects and not included in the sample, then it would be analyzed using the Cronbach's alpha method in
the SPSS software.

Data analysis to examine the relationship of knowledge and attitudes on sun exposure related to vitamin D

on lung function (ratio FEV1/FVC) using chi-square test. Then the test was also used to analyze the
relationship between knowledge and attitudes on sun exposure levels related to vitamin D.
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3. RESULTS

3.1 Validity and reliability test results

In testing the validity and reliability of the questionnaire regarding knowledge of sun exposure related to
vitamin D, random sampling was carried out on smokers and non-smokers, then 30 respondents were taken.
Validity and reliability tests were carried out using SPSS software. The results of the validity test regarding
knowledge of sun exposure related to vitamin D, obtained from each question item regarding knowledge of
sun exposure related to sun exposure are valid (0.707) because the value of rcount>0.361. So the results of
the reliability test carried out at the level of knowledge of sun exposure related to vitamin D were declared
reliable.

The results of the validity test regarding attitudes towards sun exposure related to vitamin D obtained from
each question item regarding attitudes towards sun exposure related to sun exposure were declared valid
(0.620) because the r value was >0.361. So the results of the reliability test carried out on the level of
attitude towards sun exposure related to vitamin D were declared reliable.

3.2 Characteristics of Respondents

Respondents used in this study were 168 respondents. The average age of the respondents was 21.60 years.
Most of the respondents had normal weight (137 of 168). Most of the respondents had a ratio value of
FEV1/FVC <0.7 (155 of 168) which indicated a decrease in lung function (Table 1).

Table 1: Frequency Distribution of Respondents Characteristics

Characteristics Frequency Percentage
(n=168) (%)
Age (years) 18 10 5.95
19 17 10.12
20 20 11.90
21 31 18.45
22 32 19.05
23 32 19.05
24 15 8.93
25 11 6.55
BMI (kg/m?) Thin (<18,5) 20 11.90
Normal (18,5-<25) 137 81.55
Overweight (25,0-<27) 11 6.55
FEV1/FVC value <0.7 72 42.86
>0.7 96 57.14

3.3 Knowledge on sun exposure related to vitamin D

The profile of answers regarding knowledge on sun exposure related to vitamin D can be seen in Table 2.
The knowledge classification was divided into good (=9 points) and bad (<9 points). Most of respondents
had good level of knowledge (97 of 168). The results of the different test with chi-square test showed there
was a relationship between the level of knowledge on sun exposure levels related to vitamin D and lung
function (ratio FEV1/FVC) (P value (0.000)<0.05) (Table 3).

Table 2: Profile of Knowledge Level Answers toward sun exposure related to vitamin D

No Question Frequency Percentage
(n=168) (%)
1. Information about vitamin D Ever heard 124 73.81
Never heard 44 26.19
What is known about Vitamins from the sun 34 88.23
vitamin D (**) Vitamins for bone growth 26 15.48
Vitamins used for immunity 78 46.43
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Don’t know 30 17.86

2. Source of information about Pharmacists/Nurses/Doctors 12 7.14

vitamin D (*) Family 9 5.36

Book 21 12.50

School 31 18.45

Internet 49 29.17

Friend 32 19.05

Don’t know 14 8.33

3. Greatest source of vitamin D Vitamins or Supplements 35 20.83

Vegetable 30 17.86

Sun 24 14.29

Meat 6 3.57

Egg 33 19.64

Fish 22 13.09

Don’t know 18 10.71

4. Benefits of vitamin D Bone growth and maintenance 91 54.17

Regulating calcium and phosphorus levels in body 30 17.86

Immune 33 19.64

Don’t know 14 8.33

5. Due to vitamin D deficiency =~ Cancer 66 39.29

*) Obesity 11 6.55

Cholesterol increase 12 7.14

Bone disease 60 35.71

High blood pressure 24 14.29

Don’t know 8 4.76

6. Causes of the body lack of Using an umbrella during the day 77 45.83

vitamin D (*) Sunbathing on the beach 7 4.17

Doing regular physical activity 22 13.10

Using closed clothes 75 44.64

Using sunscreen 56 33.33

Don’t know 12 7.14

7. The sun can help produce Agree 66 39.29

vitamin D Don’t agree 58 34.52

Don’t know 44 26.19

Reason Can be used for bone health 82 48.81

The sun is the synthesis of vitamin D in body 86 51.19

8. Sunlight is harmful to the Yes 86 51.19

skin No 82 48.81

The reason (**) Too hot 63 37.50

Cause skin cancer if it's too long 29 17.26

For fear of black 65 38.69

Don’t know 11 6.55

9. The best time for the bodyto  06.00-09.00 a.m 70 41.67

be exposed to direct sunlight ~ 07.00-09.00 a.m 40 23.81

is at... until.... 10.00 a.m-02.00 p.m 33 19.64

Afternoon 25 14.88

10.  Agood time for the body to 5-15 minutes 51 30.36

get vitamin D from sun 15-30 minutes 60 35.71

exposure 30-60 minutes 39 23.21

>1 hour 18 10.71

11. A good amount of SPF for <15 58 34.52

the body >15 73 43.45

B Don’t know 37 22.02

*) Respondent's answer can be more than one
**) Open Question
Table 3: Cross-tabulation of Knowledge toward sun exposure levels related to vitamin D
Knowledge level on sun exposure related to vitamin D Lung Function Frequency Chi-Square
Number of Questions Category e <0.7 >0.7 (n=168) Test
Correct
>9 points Good 12 85 97 0.000
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<9 points Bad 60 11 71
72 96 168

3.4 Attitude on sun exposure related to vitamin D

The profile of answers regarding attitude on sun exposure related to vitamin D can be seen in Table 4. The
atitude classification was divided into good (>7 points) and bad (<7 points). Most of the respondents had
good level of attitude (115 of 168). The results of the different test with the chi-square test showed that
there was a relationship between the level of attitude on sun exposure levels related to vitamin D and lung
function (ratio FEV1/FVC) (P value (0.000) <0.05) (Table 5).

Table 4: Profile of Answer Level Attitude toward sun exposure related to vitamin D

No Question Frequency Percentage
(n=168) (%)
1. Frequent trips or walks in direct sunlight Yes 168 100
2. Length per day you get sunlight (minutes) 5 26 15.48
5-15 47 27.98
20-30 63 37.50
> 30 32 19.05
3. Avoid direct sun exposure Yes 111 66.07
No 57 33.93
If yes, why (**) Avoid the heat or the sun 41 24.40
Afraid of black 47 27.98
Don’t know 23 13.69
If not the reason (**) Sunlight is good for skin and bones 37 22.02
Lots of outdoor activities 11 6.55
Don’t know 9 5.36
4. Use skin protection equipment to avoid sun ~ Yes 156 92.86
exposure No 12 7.14
What type of protective equipment is used Jacket 82 48.81
**) Sunblock 14 8.33
Jacket and sunscreen 8 4.76
Hat 52 30.95
5. The reason you use protective equipment Avoid black skin 90 53.57
Avoid heat 72 42.86
Because men are not afraid of heat 6 3.57
6. Taking vitamin D supplements Yes 0 0
No 168 100
7. The purpose of taking vitamin D Sufficient vitamin D needs 47 27.98
supplements Bone growth and maintenance 88 52.38
Don’t know 33 19.64
8. Opinions about the need for vitamin D in It's enough 89 52.98
the body Not enough 79 47.02
If it is sufficient, the reason (**) Frequent exposure to the sun 46 27.38
Often eat vegetables and drink milk 22 13.10
Feeling never sick 13 7.74
Give no reason 8 4.76
If not sufficient, the reason (**) Never feel pain 24 14.29
Avoid the sun 38 22.62
Give no reason 17 10.12
9. Have an interest in knowing more about Yes 116 69.05
vitamin D No 52 30.95
If yes, the reason Increase knowledge and insight 66 39.29
Vitamin D is important for the body 25 14.88
More want to know about vitamin D 25 14.88

“*) Respondent's answer can be more than one

**) Open Question
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Table 5: Cross-tabulation of Attitude toward sun exposure levels related to vitamin D

Attitude level on sun exposure related to vitamin D Lung Function Frequency Chi-Square
Number of Questions Category Level of <0.7 >0.7 (n=168) Test
Correct Attitude
>9 points Good 25 90 115 0.000
< 9 points Bad 47 6 53
72 96 168

3.5 Relationship Knowledge and Attitude on sun exposure related to vitamin D
The results of the different test with the chi-square test showed that there was a relationship between the
level of knowledge to attitude on sun exposure levels related to vitamin D (P value (0.000)<0.05) (Table 6).

Table 6: Cross-tabulation of Knowledge and Attitude toward sun exposure related to vitamin D

Attitude level on sun Knowledge level on sun exposure related to vitamin D Frequency Chi-Square
exposure related to vitamin D Good (>9 points) Bad (<9 points) (n=168) Test
Good (>7 points) 80 17 97 0.000
Bad (<7 points) 35 36 71
115 53 168
4. DISCUSSION

Age was the main factor that affects lung function disorders. Age was related to the aging process where the
increasing age of a person, the greater the possibility of a decrease in lung function capacity. There was
significant relationship between age and lung function capacity. In addition, with increasing age, the
perception and mindset will develop, so that the knowledge gained was getting better [32- 34]. The
measurement of the spirometer value carried out in FEV1/FVC value. The limitation of this study was that
it did not measure blood levels of vitamin D, because there were several factors other than knowledge and
attitudes that can affect lung function. Factors that can affect lung function include:

1. Age. Age appears to be a reinforcing factor. Based on the theory that age can affect knowledge, the
older one gets, the easier it is to digest the information obtained. The results obtained in this study differ
from the theory, where age does not affect knowledge of sun exposure.

2. Genetics, the influence of genetic factors on pulmonary function, as demonstrated mostly by FEV1
and FVC, has been investigated in several studies. FVC was taken as lung size and FEV1 was taken as
airflow rate [35]. The most trusted genetic risk factor at present is a deficiency of 1-antitrypsin which is a
major inhibitor of circulating serine proteases. 1-antitrypsin is a serum protein produced by the liver and
normally found in the lungs to inhibit the destructive action of the neutrophil elastase enzyme on lung
tissue. A decrease in the level of 1-antitrypsin to less than 35% of the normal value (150-350 mg/dL) causes
reduced protection of lung parenchyma tissue, destruction of the adjacent alveolar walls, and finally causes
a decrease and damage to the lung. The most common genetic variants of 1-antitrypsin are M, S and Z. The
M allele’s normal while the S and Z alleles are associated with defisiensil-antitrypsin deficiency. Moderate
1-antitrypsin deficiency is most often caused by the MS and MZ genotypes [36], [37].

3. Smoking, cigarette smoke can cause local damage to the respiratory tract, such as loss of ciliary
function. Cilia function as a deterrent to foreign objects, so that foreign objects and other pollutants will not
easily enter the lungs. This decrease in ciliary function increases the risk of lung function disorders, because
dust and pollutants can easily enter the lungs. This theory clearly states that cigarette smoke can cause a
decrease in lung function, so that pulmonary function disorders are not only experienced by active smokers
and former smokers, but can also be experienced by passive smokers [38], [39].

Factors that influence the response profile of the level of knowledge and attitudes towards sun exposure
related to vitamin D in respondents:

1. Respondents who answered that they’d heard about vitamin D were 124 of 168. Vitamin D was
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used for bone growth and respondents who knew that vitamin D was for immunity were 10.26%. The
mechanism of vitamin D in bone formation and bone maintenance is by activating calcitriol or 1,25-
dihydroxycholecalciferol from 25(0OH)D3 to be 10 times more active than vitamin D3 in kidney. This
calcitriol will increase the absorption of calcium and phosphorus in bones [12], [40]. At the age of
respondent, more information about vitamin D was obtained from the internet (49 of 168) and friends (32 of
168).

2. Most of respondents answered that the largest source of vitamin D came from vitamin D
supplements (35 of 168). The answer wasn’t correct because the largest source of vitamin D from sun
exposure besides vitamins and supplements. Vitamin D2 or ergocarsiferol can be obtained from
supplements and food. Meanwhile, vitamin D3 was produced from the synthesis of 7-dehydrocholesterol
which was obtained from sunlight and can be obtained by consuming milk, supplements, yogurt, fish oil,
cereals and margarine [12], [41].

3. Respondents’ answers said that the benefits of vitamin D are for bone health (91 of 168). Benefits of
vitamin D is used for growth and maintenance of bones, vitamin D is used to regulate calcium and
phosphorus levels in the body, and vitamin D is used for immunity. Vitamin D which is produced from
sunlight, namely UVB rays, has benefits for bone formation and reduces the risk of diseases including
arthritis, skin cancer and autoimmune diseases [12]. The mechanism of vitamin D in bone formation and
bone maintenance is by activating calcitriol or 1,25-dihydroxycholecalciferol from 25(0OH)D3 to be 10
times more active than vitamin D3 in the kidney. This calcitriol will increase the absorption of calcium and
phosphorus in bones [42].

4, The result of vitamin D deficiency’s the occurrence of rickets in children which can be
characterized by early symptoms such as osteomalacia, swollen bones forming X and O. There’s a close
relationship between vitamin D deficiency and decreased lung function. The mechanism of vitamin D in
bone formation and bone maintenance is by activating calcitriol or 1,25-dihydroxycholecalciferol from
25(0OH)D3 to be 10 times more active than vitamin D3 in kidney. This calcitriol will increase the absorption
of calcium and phosphorus in bones [42].

5. Any protective device that interferes with the penetration of UVB radiation can affect the synthesis
of vitamin D3 [43]. As sunscreen, general window glass at home or car and clothing, all of them effectively
block UVB radiation even in summer, people who work indoors, wear extensive clothing, regularly use
sunscreen, dark skin, obesity, aged Continued or consciously avoiding the sun will risk vitamin D
deficiency [44], [45]. Sun exposure can be used to help body produce vitamin D in the amount it needs each
day. However, for fear of getting skin cancer, most people avoid sun exposure. To prevent vitamin D
deficiency, one should spend 15 to 20 minutes daily in the sun with 40% of the skin surface exposed [46].

6. Most respondents said that the best time to be exposed to the sun is 06.00-09.00 a.m (70 of 168)
with a duration of 15-30 minutes (60 of 168). Exposure to direct sunlight can be harmful and not harmful,
where exposure to sunlight can harm the skin if exposed for too long, triggering skin cancer and exposure to
sunlight that does not harm the skin can be used to meet the needs of vitamin D in the body [47]. A good
time for the skin to get vitamin D from direct sunlight is 15-30 minutes, because if the body is exposed to
excessive sunlight it can trigger skin cancer [48], [49]. Exposure to abundant sunlight with high intensity
can cause skin hyperpigmentation so that the skin becomes dull and scaly and can even increase the risk of
skin cancer. These effects’re mainly caused by UV A and B rays. In small amounts, UV-B radiation’s
beneficial for the synthesis of vitamin D in the body, but excessive exposure to these rays can cause skin
redness/burning and harmful effects of synthesis. free radicals that trigger erythema and cataracts
[48,49,50].

7. If the skin’s exposed to excessive sunlight, there will be high cumulative ultraviolet (UV) radiation
that can damage skin cells, affect the normal growth and appearance of the skin and cause acute skin
damage, including aging and burning. In addition, more complicated chronic problems can occur with long-
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term exposure, such as skin aging and skin cancer [48- 50]. UV radiation is also responsible for significant
eye damage, particularly cataract formation. Sun Protection Factor (SPF) which is good for the body is 15.
With an SPF of 15, it’s said to be able to absorb 99% of UVB radiation, so that it can reduce the synthesis
of vitamin D3 in the skin [51].

8. There’s a risk of vitamin D deficiency if a person intentionally avoids sun exposure, because daily
sun exposure helps the human body to produce vitamin D in the required amount. The results showed
there’re still many people who were active outside the room compared to indoors [52], [53].

5. CONCLUSION

There was a relationship between the level of knowledge and attitude toward sun exposure levels related to
vitamin D and lung function. And there was a relationship between the level of knowledge to attitude on
sun exposure levels related to vitamin D.
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Title : Effect of Knowledge and Attitude toward Sun Exposure Related Vitamin D
to Lung Function

Abstract :

Indonesia is a country with a tropical climate with sun exposure throughout the season, because sunlight is the largest source
of vitamin D. The risk of vitamin D deficiency can lead to respiratory problems. With good self-management, of course,
adequate knowledge and attitudes are needed in overcoming various individual health problems. The purpose was to
influence knowledge and attitudes towards sun exposure in meeting the need for vitamin D to improve lung function in healthy
respondents without chronic respiratory disorders. The research will be conducted using a cross sectional design, in May-
Augusl 2019. The variables were knowledge and alliludes lowards sun exposure relaled Lo Lhe risk of vitamin D deficiency and
lung function by forced expiratory volume in 1 second (FEVI) and forced vital capacity (FVC). Respondents used in this study
were 168 respondents. Most of the respondents had good level of knowledge (97 of 168), and most of the respondents had
good level of attitude (115 of 168). There was relationship between the level of knowledge (p=0.000) and attitude (p=0.000)
toward sun exposure levels related to vitamin D and lung function. And there was relationship between the level of knowledge
to attitude on sun exposure levels related to vitamin D (p=0.000). Therefore, knowledge and attitudes on sun exposure related

to vitamin D were important concerns to maintain healthy lung function

Full article

Journal ID : TMJ=08=-08-2021-10548
Total view : 463

Title : THE EFFECT OF ADJUVANT THERAPY WITH POLYHERBAL FORMULAS ON
IMPROVING THE mMRC SCORE OF PATIENTS WITH MODERATE-GRADE SARS COV-2
PNEUMONIA

Abstract:

Natural Medicines with anti-inflammatory and anti-oxidant potentials act as adjuvant therapy to increase the effectiveness of
standard COVID-19 treatment. The combination of Channa striata, Curcuma xanthorriza, and Moringa oleifera (Onoiwa Mx)
administration can complement the treatment of COVID-19 as adjuvant therapy, especially for patients with mild and
moderate pneumonia. Therefore, this study aims to assess the combined administration of Channa striata, Curcuma
xanthoria, and Moringa Oliefera extracts as adjuvant therapy in standard COVID-19 treatment. The benefits and efficacy to
improve the C reactive protein value, length of stay, and better scoring of the shortness scale were provided, and clinical
observation was conducted with a prospective cohort study design. Furthermore, the subjects were patients with
probable/positive PCR confirmation with moderate COVID-19 pneumonia after fulfilling the inclusion criteria. A total of 48
subjects were obtained and divided into control and treatment groups of 24 patients each. Three variables were analyzed
bivariately, namely the LOS, MMRC, and CRP. The results showed that males (62.5%) had the most characteristic of the sample
characteristics with an average age of 50.-54 years old, accompanied by symptoms of cough (91.7%), fever (771%), and
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Highlight


shortness of breath ( 75%). Furthermore, the most common comorbid disease of the two groups was hypertension (47.9%). In
conclusion, each fever symptom in the treatment group had a median of 3, which means, 50% recovered after experiencing
fever symptoms for 3 days. Meanwhile, the control group had a median of 4, which means, 50% recovered after experiencing
fever symptoms for 4 days. Shortness of breath and cough each had a median of 4, which means 50% recovered after 4 days
of symptoms. Therefore, the improvement in fever is consistent with that of CRP value, which increases the lymphocyte in the

treatment group

Full article

Journal ID : TMJ=-05-08-2021-105645
Total View : 483

Title : The impact of medical and social rehabilitation on the adaptation of the
elderly to modern social and legal processes

Abstract:

The article is devoted to the peculiarities of the process of medical and social rehabilitation of the elderly, which an increasing
number of people of this age category requires. The paper examines the main causes and problems in the lives of the elderly,
leading to their loss of physical and social activity, and subsequently to social isolation and misadaption of representatives of
the specified age category. The article explores the relationship between the medical and social rehabilitation of the elderly
and their participation in social and legal processes. The results of the most highly-publicized studies of scientists from
different countries of the world concerning the problems of medical and social rehabilitation of the elderly and the importance
of this process for society have been analyzed. Recommendations on the introduction of effective technologies of medical and
social rehabilitation of the elderly, their impact on social and legal processes have been proposed.

Full article

Journal ID : TMJ—-05-08-2021-10544
Total View : 420

Title : Effect of Interval Tourniquet Use on MDA Levels and Liver
Histopathological Damage in the Management of Long Bone Fractures

Abstract:

The use of arterial tourniquets as a tool for maintaining hemostasis in trauma has been widely used. The use of tourniquet
serves to allow and accelerate operative procedures in musculoskeletal and vascular cases. In addition, torniquet is generally
used to aid hemostasis in trauma cases. Providing torniquet perfusion time interval is known to reduce ischemic injury.
However, the effect of reperfusion on the MDA level and histopathological damage of the liver has never been identified, thus
requiring further research. This study determines the effect of the reperfusion interval in tourniquet use that causes reperfusion
ischemic injury on the MDA level and histopathological damage of the liver in the management of long bone fracture. This
study employed the true experimental method involving fractured Wistar rats. The Wistar rats were divided into 3 groups,
group without reperfusion (P1), group with reperfusion of 10 minutes (P2), and group with reperfusion of 20 minutes. Pl ware
treated with a tourniquet without being given a reperfusion interval for 3 hours. The rats in the P2 group were given a tourniquet
with a reperfusion interval of 10 minutes after 2 hours. The rats in the P3 group were treated with a tourniquet with a reperfusion
interval of 20 minutes after 2 hours of using the tourniquet, then the tourniquet was re-inflated for one hour. After 14 days, the
rats were put down and analyzed for their MDA levels and their liver's histopathological damage. The statistical analysis used
one-way ANOVA and Kruskal-Wallis with a significance level of p < 0.05. There was a difference in the reperfusion interval
between Pl, P2, and P3 groups regarding the MDA levels in the liver (p < 0.05). The reperfusion intervals of 10 and 20 minutes
showed a higher reduction of the MDA level in the liver, compared to the group without reperfusion (p <0.05). The reperfusion
interval of 20 minutes showed a higher reduction of the MDA levels in the liver compared to PI group (p < 0.05). There was a
difference in the reperfusion interval between the group without reperfusion and the group with reperfusion regarding the
liver's histopathological damage (p < 0.05). The use of reperfusion intervals of 10 and 20 minutes showed a higher reduction of
cell ischemia and hepatic necrosis compared to the P1 group. The reperfusion interval of 20 minutes showed a higher

reduction of the hepatic cell necrosis compared to the reperfusion interval of 10 minutes (p < 0.05). The reperfusion interval in



tourniquet use has an effect on reducing MDA levels and decreasing the number of ischemic and necrosis cells in the liver.

There are differences in the duration of the reperfusion interval in the use of tourniquets in preventing ischemic injury.
Full article
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Total View : 358

Title : Periluminar Fluids in Abdominal Ultrasounds As A Predictor of Intestinal
Viability in Pediatric Patients With Intussusception at Saiful Anwar Hospital

Malang

Abstract :

Pediatric intussusception is the most common cause of intestinal obstruction in children between 4 and 10 months old.
Ultrasound examination (USG) is the preferred examination in diagnosing intussusception. Periluminar fluid around the area of
intussusception is associated with a failure of enema reduction and intestinal ischemia. Intestinal viability can determines
whether to perform bowel resection at the time of intervention. The aim of this study is to test whether the periluminar fluid
around the area of intussusception is associated with the presence of necrotic intestinal tissue. This study is a retrospective
clinical observational analytic study, involving 30 pediatric patients with intussusception who had undergone surgery in the
Pediatric Surgery section of the Dr. Saiful Anwar Malang Hospital, who previously had the results of an abdominal ultrasound
examination evaluation with intussusception images. The parameters of intestinal viability in surgical findings are by looking at
mucosal color, contractility, and vascularity of the intussusception area, which related to venous static and arterial pulsation.
The data analysis used was correlation test with discriminative analysis. The spearman correlation test showed a significant
relationship between the length, width and broad of the luminar fluid and viability, that is the higher of the length, width, and
area of the luminar fluid, hence the lower viability. Based on the results of the unpaired t-test, the cut off point value for the
length of the luminar fluid is 2187, the width of the luminar fluid is 1.931, and the area of the luminar fluid is 13.259. Ultrasound

periluminar fluid images can be considered as a predictor of intestinal viability in pediatric intussusception,

Full article
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Attitude, FEVI/FVC, Indonesia is a country with a()pical climate with sun exposure
knowledge. sun exposure,

vitamin D

throughout the season, because sunlight is the largest source of vitamin
D. The risk of vitamin D deficiency can lead to respiratory problems.

With good self-management. of course, adequate knowledge and
attitudes are needed in overcoming various individual health problems.
The purpose was to influence knowledge and attitudes towards sun
exposure in meeting the need for vitamin D to improve lung function in
healthy respondents without chronic respiratory disorders. The research
will be conducted using a cross sectional design, in Maye.lgusl 2019.
The variables were n]()wledg_e and attitudes towards sun exposure
related to the risk of vitamin D deficiency and lung function by forced
expiratory volume in 1 second (FEV1) and forced vital capacity (FVC).
Respondents used in this study were 168 respondents. Most of the
respondents had good level of knowledge (97 of 168), and Ehst of the
respondents had good level of attitude (115 of 168). There was
relationship between the level of knowledge (p=0.000) and attitude
(p=0.000) toward sun exposure levels related to vitamin D and lung
function. And there was relationship between the level of knowledge to
attitude on sun exposure levels related to vitamin D (p=0.000).
Therefore, knowledge and attitudes on sun exposure related to vitamin D
were important concerns to maintain healthy lung function.

@ @ This work is licensed under a Creative Commons Attribution Non-Commercial 4.0
e S International License.
BY ND

1. INTRODUCTION
Indonesia is in a tropical climate region with sun exposure throughout the season. Sunlight can produce
ultraviolet rays that cannot be seen by the eyes directly, but have benefits for the body [1], [2]. The effects

that can be felt from sun exposure can be seen in the short term and long term. Effggts that can be caused in
the short term such as erythema. photosensitivity and pigmentation are ggpite. The long-term effects include
skin cancer and premature aging [3]. Previous research showed that vitamin D levels were less than 50
nmol/L in participants who still had Indian, Malay and Chinese ancestry [4]. Research in Indonesia shg¥s
that many people experience vitamin D deficiency from various backgrounds and ages [2], [5- 8]. Sun
exposure is the largest source of vitamin D which is very beneficial for the body apart from food sources
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and supplements [9]. Vitamin D consists of twggypes, namely D2 or ergocarsiferol and vitamin D3 or

cholecalciferol. Vitamin D2 or ergocarsiferol can be obtained from supplements and food [10]. Vitamin D3
or cholecalciferol is produced from the synthesis of 7-dehydrocholesterol obtained from sunlight and can be
obtained by consuming milk, supplements, yogurt, fish oil. cereals and margarine. Vitamin D which is
produced from sunlight, namely UVB rays, has benefits for bone formation and reduces the risk of diseases
including arthritis, skin cancer and autoimmune diseases [11], [12].

Although Indonesia is a country that has a great opportunity to be exposed to sunlight. it has a low risk of
@min D status. Low levels of vitamin D can be influenced by skin color, age, and gegry: | 13]. The risk of
vitamin D deficiency can lead to respirat@gjproblems. There’s a relationship between vitamin D deficiency
related to respiratory disorders such as chronic obstructive pulmonary disease(COPD), tuberculosis and
asthma. Respiratory disorders that occur in a person are caused by the immune system in the body
inhibiting the production of cytokines, thereby reducing inflammation [14- 16]. Vitamin D which is present
in one of the respiratory systems, namely the lungs, will have the effect of changing T cell activity,
increasing the secretion of antimicrobial katelecidin peptide, producing chemokigs and inhibiting dendritic
cell activity. This effect is used to fight infections that can cause lung diseases. If the level of vitamin D in
smokers is low, the damage to lung function will be faster [15- 17].

Respiratory disorders that occur greatly affect the quality of life of every affected community [18]. So to
improve the quality of life of the community in the health sector and in an effort to prevent the incidence of
illness, the government through the health department plans a healthy community movement by making 7
main agendas such as maintaining environmental cleanliness, consuming fruit and vegetables, not
consuming alcohol, not smoking, doing physical activity, check their health regularly and maintain the
cleanliness of the latrines [ 19]. This program will never be implemented properly without self-management
from within each individual such as controlling thoughts, emotions. behavior and being able to motivate
oneself to achieve goals in improving one's own health [20]. With good self-management, of course,
adequate knowledge and attitudes are needed in overcoming various individual health problems [21]. The of
individuals have less knowledge and attitudes towards health problems. The relationship between
knowledge and attitudes related to decreased lung function is very low due to several factors such as
education level and living environment [22]. Therefore, this study aimed to influence knowledge and
attitudes towards sun exposure in meeting the need for vitamin D to improve lung function in healthy
respondents without chronic respiratory disorders.

2. METHODS
The research will be conducted using a cross sectional design, by giving a questionnaire to each respondent
to measure differences in knowledge and attitudes related to sun exposuiffy in May until August 2019. The
riables of this study were the level of knowledge and attitudes towards sun exposure related to the risk of
vitamin D deficiency and lung function by forced expiratory volume in 1 second (FEV1) and forced vital
capacity (FVC). This research had received ethical test No.004-OL/KE/V/2019 from Universitas Surabaya
Lung function referred to in this study is how well the ability to move air in and out of the lungs and how
well oxygen enters the body. Lung function can be measured through spirometry measurements by looking
at the FEVI/FVC value, where an FEV1 value of <70% can be said to have impaired lung function. The
value of FEVI/FVC is good if the results show >0.7 [23], [24]. The requirements that must be considered
by each respondent before pulmonary function tests are carried out are as follows: No smoking for an hour
before test; Didn’t consume alcohol for the previous 4 hours before test; Not doing sports activities for the
previous 30 minutes before test: Didn't eat for 2 hours before test: Didn't wear tight clothes: and No
medication was taken before [25]. Measurement of lung function using a handheld spirometer where body
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mass index (BMI) data in the form of weight and height and respondent data in the form of gender, age,
smoker or not are entered into the spirometer. Then the respondent was asked to stand or sit up straight,
then the respondent is asked to inhale as deeply as possible through the mouth while closing the nose, then
the tube contained in the spirometer is inserted into the mouth. making sure the lips tightly cover the tube
wall and the tongue does not cover the tube opening, then breathe out, Exhale as hard and fast as possible in
one second until there was no air left in the lungs. Examination with a spirometer can be done 3 times or
more to get more accurate results. The results of the spirometer measurement from the respondent will
determine whether the respondent has respiratory problems or does not experience respiratory problems
based on the FEV1 value. FEV] value <70% already indicates respiratory problems. So if the value of
FEV1 <70%. then it is categorized in the group of respiratory disorders and FEV1 70% is categorized in the
group that does not experience respiratory disorders [24]. [26]. [27].

The knowledge data collection was carried out using a questionnaire that has been used in previous studies
[8]. [29- 31]. The questions in the questionnaire consist of 11 questions that were structured in the form of
open-ended questions and closed-ended questions. The type of data used in this variable used ordinal
variable. The assessment of the level of knowledge of the respondents was carried out by calculating the
total score of correct answers to each question, each correct answer will be given a score of 1, so that the
maximum total correct answer of the respondent is a score of 11. In this study the level of knowledge was
categorized into 2, namely the level of knowledge was high if the number was correct 6 items and low level
of knowledge if the number of correct answers <6 items.

The attitude data collection was carried out using a questionnaire that has been used in previous studies [8].
[29- 31]. The questions in the questionnaire consist of 9 questions that were used to determine attitudes
towards sun exposure. The types of data used in this study were ordinal and nominal variables. In this study,
the assessment of attitudes related to sun exposure was divided into 2 categories consisting of good attitudes
and bad @fgitudes. Each question asked will be given a score of 2 if the research subject had an attitude that
tends to be at risk of vitamin D deficiency. This questionnaire can produce a maximum score of 18 points, if
the respondent's answer produces 9 points then it can be categorized as a good attitude, but if >9 points then
respondent's attitude was categorized as bad.

The research subjects were young people (>18 years) as students in the Rungkut District, Surabaya.
Sampling technique was done by purposive and consecutive sampling method. The sample size formula that
will be used in this study was Lemeshow because it does not know the previous sample population. So the
minimum respondents who will be used in the study are 62 respondents. In this study, the questionnaire
used was a previous research questionnaire which had been validated twice. The first validation used was
content validation, where the questionnaire that has been obtained from the journal was translated into
Indonesian first. The second validation was construct validation, where the questionnaire will be distributed
to 30 students at the University of Surabaya after which data processing will be carried out using SPSS
version 24 software. Reliability was the stability of the results to the extent that a questionnaire that has
been measured repeatedly with any method will produce the same results. Reliability was carried out on 20-
30 subjects and not included in the sample, then it would be analyzed using the Cronbach's alpha method in
the SPSS software.

Data analysis to examine the relationship of knowledge and attitudes oifn exposure related to vitamin D

on lung function (ratio FEVI/FVC) using chi-square test. Then the test was also used to analyze the
relationship between knowledge and attitudes on sun exposure levels related to vitamin D.
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3. RESULTS

3.1 Validity and reliability test results

In testing the validity and reliability of the questionnaire regarding knowledge of sun exposure related to
vitamin D, random samplinggys carried out on smokers and non-smokers. then 30 respondents were taken.
Validity and reliability tests were carried out using SPSS software. The results of the validity test regarding
knowledge of sun exposure related to vitamin D, obtained from each question item regarding knowledge of
sun exposure related to sun exposure are valid (0.707) because the value of rcount>0.361. So the results of
the reliability test carried out at the level of knowledge of sun exposure related to vitamin D were declared
reliable.

The results of the validity test regarding attitudes towards sun exposure related to vitamin D obtained from
each question item regarding attitudes towards sun exposure related to sun exposure were declared valid
(0.620) because the r value was >0.361. So the results of the reliability test carried out on the level of
attitude towards sun exposure related to vitamin D were declared reliable.

3.2 Characteristics of Respondents

Respondents used in this study were 168 respondents. The average age of the respondents was 21.60 years.
Most of the respondents had normal weight (137 of 168). Most of the respondents had a ratio value of
FEVI1/FVC <0.7 (155 of 168) which indicated a decrease in lung function (Table 1).

Table 1: Frequency Distribution of Respondents Characteristics

Characteristics Freguency Percentage

(n=168) (%)

Age (years) 18 10 595
19 17 10.12

20 20 11.90

21 31 18.45

22 32 19.05

23 32 19.05

24 15 8.93

25 11 6.55

BMI (kg/nt) Thin (<18,5 ) 20 11.90
Normal (18,5-<25) 137 8155

Overweight (25 0-<27) 11 6.55

FEVI/FVC value <0.7 72 42 86
=0.7 96 57.14

3.3 Knowledge on sun exposure related to vitamin D

The profile of answers regarding knowledge on sun exposure related to vitamin D can be seen in Table 2.
The knowledge classification was divided into good (=9 points) and bad (<9 points). Most of respondents
had good level of knowledge (97 of 168). The results of the different test with chi-square test showed there
was a relationship between level of knowledge on sun exposure levels related to vitamin D and lung
function (ratio FEV 1/FVC) (P value (0.000)<0.05) (Table 3).

Table 2: Profile of Knowledge Level Answers toward sun exposure related to vitamin D

No Question Frequency Percentage
(n=168) (%)
L Information about vitamin D Ever heard 124 7381
Never heard 44 26.19
What is known about Vitamins from the sun 34 H8.23
vitamin D (¥#) Vitamins for bone growth 26 1548
Vitamins used for immunity 78 4643
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Don’t know 30 17.86
2. Source of information about Pharmacists/Nurses/Doctors 12 7.14
vitamin D (¥) Family 9 536
Book 21 1250
School 31 1845
Internet 49 29.17
Friend 32 19.05
Don’t know 14 833
3 Greatest source of vitamin D _Vitamins or Supplements 35 20.83
Vegetable 30 17.86
Sun 24 14.29
Meat 6 357
Egg 33 19.64
Fish 22 13.09
Don’t know 18 10.71
4. Benefits of vitamin D Bone growth and maintenance 91 54.17
Regulating calcium and phosphorus levels in body 30 17.86
Immune 33 19.64
Don’tknow 14 833
5. Due to vitamin D deficiency Cancer 66 39.29
(*) Obesity 11 655
Cholesterol increase 12 7.14
Bone disease 60 3571
High blood pressure 24 14.29
Don’t know 8 476
6. Causes of the body lack of Using an umbrella during the day 77 45.83
vitamin D (*) Sunbathing on the beach 7 417
Doing regular physical activity 22 13.10
Using closed clothes 75 44.64
Using sunscreen 56 33.33
Don’t know 12 7.14
T The sun can help produce Agree 66 39.29
vitamin D Don’t agree 58 34,52
Don’t know 44 26.19
Reason Can be used for bone health 82 48.81
The sun is the synthesis of vitamin D in body 86 51.19
8. Sunlight is harmful to the Yes 86 5119
skin No 82 48.81
The reason (*#) Too hat 63 37.50
Cause skin cancer if it's too long 29 17.26
For fear of black 65 38.69
Don’t know 11 655
9. The best time for the body to  06.00-09.00 a.m 70 41.67
be exposed to direct sunlight ~ 07.00-09.00 a.m 40 2381
isat..until.... 10,00 a.m-02 .00 p.m i3 19.64
Afternoon 25 14.88
10. A good time for the body to 5-15 minutes 51 30.36
get vitamin D from sun 15-30 minutes 60 3571
exposure 30-60 minutes 39 2321
>1 hour 18 10.71
11. A good amount of SPF for <I5 58 3452
the body =15 73 4345
a Don’t know 37 22,02
*) Respondent's answer can be more than one
#%) Open Question
Table 3: Cross-tabulation of Knowledge toward sun exposure levels related to vitamin D
Knowledge level on sun exposure related to vitamin D Lung Function Frequency Chi-Square
Number of Questions Category e <0.7 =0.7 (n=168) Test
Correct
=9 points Good 12 85 97 0.000
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71

168

3.4 Attitude on sun exposure related to vitamin D
The profile of answers regarding attitude on sun exposure related to vitamin D can be seen in Table 4. The
atitude classification was divided into good (=7 points) and bad (<7 points). Most of the respondents had
good level of attitude (115 of 168). The results of the different test with the chi-square test showed that

there was a relationship bet

function (ratio FEV 1/FVC) (P value (0.000) <0.05) (Table 5).

Table 4: Profile of Answer Level Attitude toward sun exposure related to vitamin D

n the level of attitude on sun exposure levels related to vitamin D and lung

No Question Frequency Percentage
(n=168) (%)
1z Frequent trips or walks in direct sunlight Yes 168 100
2. Length per day you get sunlight (minutes) 5 26 15.48
5-15 47 27.98
20-30 63 37.30
=30 32 19.05
3. Avoid direct sun exposure Yes 111 66.07
No 57 33.93
If yes, why (¥%) Avoid the heat or the sun 41 24.40
Afraid of black 47 27.98
Don’t know 23 13.69
If not the reason (%) Sunlight is good for skin and bones 37 22.02
Lots of outdoor activities 11 6.55
Don’t know 9 5.36
4. Use skin protection equipment to avoid sun  Yes 156 92.86
exposure No 12 7.14
‘What type of protective equipment is used Jacket 82 48.81
**) Sunblock 14 8.33
Jacket and sunscreen 8 476
Hat 52 30.95
5. The reason you use protective equipment Avoid black skin 90 53.57
Avoid heat 72 42.86
Because men are not afraid of heat 6 3.57
6. Taking vitamin D supplements Yes 0 0
No 168 100
T The purpose of taking vitamin D Sufficient vitamin D needs 47 27.98
supplements Bone growth and maintenance 88 52.38
Don’t know 33 19.64
8. Opinions about the need for vitamin Din It's enough 89 52.98
the body Not enough 79 47.02
If it is sufficient, the reason (*#) Frequent exposure to the sun 46 27.38
Often eat vegetables and drink milk 22 13.10
Feeling never sick 13 7.74
Give no reason 8 476
If not sufficient, the reason (*#%) Never feel pain 24 14.29
Avoid the sun 38 22.62
Give no reason 17 10.12
9. Have an interest in knowing more about Yes 116 69.05
vitamin D No 52 30.95
If yes, the reason Increase knowledge and insight 66 39.29
Vitamin D is important for the body 25 14.88
More want to know about vitamin D 25 14,88

*) Respondent's answer can be more than one

##) Open Question
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Table 5: Cross-tabulation of Attitude toward sun exposure levels related to vitamin D

Attitude level on sun exposure related to vitamin D Lung Function Frequency Chi-Square
Number of Questions Category Level of <0.7 =20.7 (n=168) Test
Correct Attitude
=9 points Good 25 90 115 0.000
< 9 points Bad 47 6 53
72 96 168

Relationship Knowledge and Attitude on sun exposuf related to vitamin D
The results of the different test with the chi-square test showed that therm'as a relationship between the
level of knowledge to attitude on sun exposure levels related to vitamin D (P value (0.000)<0.05) (Table 6).

Table 6: Cross-tabulation of Knowledge and Attitude toward sun exposure related to vitamin D

Attitude level on sun Knowledge level on sun exposure related to vitamin D Frequency Chi-Square
exposure related to vitamin D Good (=9 points) Bad (<9 points) (n=168) Test
Good (=7 points) 80 17 97 0.000
Bad (<7 points) 35 36 71
115 53 168
4. DISCUSSION

Age was the main factor that affects lung function disorders. Age was related to the aging process where the
increasing age of a person, the greater the possibility of a decrease in lung function capacity. There was
significant relationship between age and lung function capacity. In addition, with increasing age, the
perception and mindset will develop. so that the knowledge gained was getting better [32- 34]. The
measurement of the spirometer value carried out in FEV1/FVC value. The limitation of this study was that
it did not measure blood levels of vitamin D, because there were several factors other than knowledge and
attitudes that can affect lung function. Factors that can affect lung function include:

l. Age. Age appears to be a reinforcing factor. Based on the theory that age can affect knowledge, the
older one gets, the easier it is to digest the information obtained. The results obtained in this study differ
from the theory, vme age does not affect knowledge of sun exposure.

.4 Genetics, the influence of genetic factors on pulmonary function, as demonstrated mostly by FEV1
and FVC, has been investigated in several studies. FVC was taken as lung size and FEV1 was taken as
airflow rate [35]. The most trusted genetic risktnr at present is a deficiency of 1-antitrypsin which is a
major inhibitor of circulating serine proteases. l-antitrypsin is a serum protein produced by the liver and
normally found in the lungs to inhibit the destructive action of the neutrophil elastase enzyme on lung
tissue. A decrease in the level of I-antitrypsin to less than 35% of the normal value (150-350 mg/dL) causes
reduced protection of lung parenchyma tissue, destruction of the adjacent alveolar walls, ag finally causes
a decrease and damage to the |gg. The most common genetic variants of 1-antitrypsin are M, S and Z. The
Mallele’s noggal while the S and Z alleles are associated with defisiensil -antitrypsin deficiency. Moderate
l-antitrypsin deficiency is most often caused by the MS and MZ genotypes [36], [37].

3, Smoking, cigarette smoke can cause local damage to the respiratory tract, such as loss of ciliary
function. Cilia function as a deterrent to foreign objects, so that foreign objects and other pollutants will not
easily enter the lungs. This decrease in ciliary function increases the risk of lung function disorders, because
dust and pollutants can easily enter the lungs. This theory clearly states that cigarette smoke can cause a
decrease in lung function, so that pulmonary function disorders are not only experienced by active smokers
and former smokers, but can also be experienced by passive smokers [38], [39].

Factors that influence the response profile of the level of knowledge and attitudes towards sun exposure

related to vitamin D in respondents:

l. Respondents who answered that they’d heard about vitamin D were 124 of 168. Vitamin D was
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used for bone growth and respondents who knew that vitamin D was for immunity were 10.26%. The
mechanism of vitamin D in bone formation and bone maintenance is by activating calcitriol or 1.25-
dihydroxycholecalciferol from 25(OH)D3 to be 10 times more active than vitamin D3 in kidney. This
calcitriol will increase the absorption of calcium and phosphorus in bones [12], [40]. At the age of
respondent, more information about vitamin D was obtained from the internet (49 of 168) and friends (32 of
168).

2 Most of respondents answered that the largest source of vitamin D came from vitamin D
supplements (35 of 168). The answer wasn’t correct because the largest source of viggmin D from sun
exposure besides vitamins and supplements. Vitamin D2 or ergocarsiferol can be obtained from
supplements and food. Meanwhile, vitamin D3 was produced from the synthesis of 7-dehydrocholesterol
which was obtained from sunlight and can be obtained by consuming milk, supplements. yogurt, fish oil,
cereals and margarine [12], [41].

3 Respondents' answers said that the benefits of vitamjng;re for bone health (91 of 168). Benefits of
vitamin D is usecmr growth and maintenance of bones, vitamin D is used to regulate calcium and
phosphorus levels in the body, and vitamin D is used for immunity. Vitamin D which is produced from
sunlight, namely UVB rays, has benefits for bone formation and reduces the risk of diseases including
arthritis, skin cancer and autoimmune diseases [12]. The mechanism of vitamin D in bone formation and
bone maintenance is by activating calcitriol or 1.25-dihydroxycholecalciferol from 25(OH)D3 to be 10
times more active than vitamin D3 in the kidney. This calcitriol will increase the absorption of calcium and
phosphorus in bones [4

4. The result of vitamin D deficiency’s the occurrence of rickets in children which can be
characterized by earlm!mptnms such as osteomalacia, swollen bones forming X and O. There’s a close
relationship between vitamin D deficiency and decreased lung function. The mechanism of vitamin D in
bone formation and bone maintenance is by activating caleitriol or 1.25-dihydroxycholecalciferol from
25(0OH)D3 to be 10 times more active than vitamin D3 in kidney. This calcitriol will increase the absorption
of calcium and phosphorus in bones [42].

i Any protective device that interferes with the penetration of U\f§ radiation can affect the synthesis
of vitamin D3 [43]. As sunscreen, general window glass at home or car and clothing, all of them effectively
block UVB radiation even in summer, people who work indoors, wear extensive clothing, regularly use
sunscreen, dark skin, obesity, aged Continued or consciously avoiding the sun will risk vitamin D
deficiency [44], [45BSun exposure can be used to help body produce vitamin D in the amount it needs each
day. However, for fear of getting skin cancer, most people avoid sun exposure. To prevent vitamin D
deficiency, one should spend 15 to 20 n‘ﬁtes daily in the sun with 40% of the skin surface exposed [46].

6. Most respondents said that the BEst time to be exposed to the sun is 06.00-09.00 a.m (70 of 168)
with a duration of 15-30 minutes (60 of 168). Exposure to direct sunlight can be harmful and not harmful,
where exposure to sunlight can harm the skin if exposed for too long, triggering skin cancer and exposure to
sunlight that does not harm the skin can be used to meet the needs of vitamin D in the body [47]. A good
time for the skin to get vitamin D from direct sunlight is 15-30 minutes, because if the body is exposed to
excessive sunlight it can trigger skin cancer [48]. [49]. Exposure to abundant sunlight with high intensity
can cause skin hyperpigmentation so that the skin becomes dull and scaly and can even ilaease the risk of
skin cancer. These effects’'re mainly caused by UV A and B rays. In small amounts, UV-B radiation’s
beneficial for the synthesis of vitamin D in the body, but excessive exposure to these rays can cause skin
redness/burning and harmful effects of synthesis. free radicals that trigger erythema and cataracts
[48.49.50].

7. If the skin’s exposed to excessive sunlight, there will be high cumulative ultraviolet (UV) radiation
that can damage skin cells, affect the normal growth and appearance of the skin and cause acute skin
damage, including aging and burning. In addition, more complicated chronic problems can occur with long-
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term exposure, such as skin aging and skin cancer [48- SUI.gV radiation is also responsible for significant
eye damage, particularly cataract formation. Sun Protection Factor (SPF) which is good for the btm is 15.
With an SPF of 15, it’s said to be able to absorb 99% of UVB radiation, so that it can reduce the synthesis
of vitamin D3 iw skin [51].
There’s a risk of vitamin D deficiency if a person intentionally avoids sun exposure, because daily
sun exposure helps the human body to produce vitamin D in the required amount. The results showed
there’re still many people who were active outside the room compared to indoors [52], [S3].

ERCONCLUSION

There was a relationship between ﬂmevel of knowledge and attitude toward sun exposure levels related to
vitamin D and lung function. And there was a relationship between the level of knowledge to attitude on
sun exposure levels related to vitamin D.
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