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Systemic exposure to cigarette smoke adversely affects the metabolism
of vitamin D. An individual's understanding of smoking can
significantly shape their attitude towards it. This study sought to
explore the correlation between knowledge and attitudes regarding
vitamin D levels among active smokers. This cross-sectional research
was conducted in the Mejoyo area, in April-July 2023. Respondents
were male active smokers who completed the questionnaire and do not
have allergies to fish, eggs and milk, by using a purposive sampling
technique. Respondents were asked to provide complete demographic
data, and fill out a knowledge and attitude questionnaire, as well as a
vitamin D status questionnaire. The relationship between knowledge,
attitudes and vitamin D status was tested using chi-square tests with
p<0.05 as significant. The total number of respondents was 124 people.
Most respondents had low level of knowledge (82.40%) and medium
attitude level (92.80%). The risk of vitamin D deficiency was 54.80%
and no risk of vitamin D deficiency was 45.20%. With the chi-square
test, there was no significant relationship between knowledge
(p=0.173) and attitude (p=0.960) related to vitamin D and the risk of
vitamin D deficiency. Therefore, further research is needed on the
factors that influence vitamin D by increasing knowledge and attitudes.

INTRODUCTION

levels of vitamin D in the blood are linked to the

There are currently 1.2 billion smokers
globally, with over 800 million residing in
developing nations. According to the World
Health Organization (WHO), Indonesia ranks
third in the world for the highest number of
smokers, following China and India (Holipah et
al, 2020). The resulting cigarette smoke will
cause local inflammation in the lungs, systemic
inflammation involving several organs, systemic
oxidative stress, vasomotor changes, changes in
endothelial function and increased levels of
several procoagulant factors (Bernard et al,
2019; Rounds & Lu, 2018).

Exposure to cigarette smoke can
interfere with the metabolism of vitamin D and
cause harm to the renal tubules and liver. The
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parathyroid hormone (PTH) which results in
impaired vitamin D metabolism, so that serum
25(0OH)D levels are significantly reduced in
active smokers (Mousavi et al., 2019). Vitamin D
can be obtained from both food sources and
exposure to sunlight (Itkonen et al, 2016).
Several factors such as age, body mass index, sun
exposure, dietary intake, and smoking behavior
significantly affect an individual's vitamin D
status (Santana et al., 2022). The primary factors
contributing to vitamin D deficiency include
reduced synthesis in the skin resulting from
insufficient sun exposure, advancing age, specific
medications that may lower vitamin D levels, and
obesity (Raymond-Lezman & Riskin, 2023). In
addition, reduced concentrations of vitamin D in
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the bloodstream may lead to vitamin D deficiency
among smokers, as smoking can stimulate
enzymes that enhance metabolic processes in the
liver (Yang et al., 2021; Uzrail et al., 2021).

Knowledge about smoking will influence
the person's attitude towards smoking. This
pattern shows that a person's attitude towards
smoking still depends on a person's knowledge
about smoking (Trofor et al., 2019). An individual
possessing extensive knowledge about the health
implications of smoking and the associated risks
is likely to maintain a generally negative and not
favorable perspective on the subject.
Furthermore, the greater the understanding one
has regarding smoking, the more effectively they
can influence the attitudes of those in their
vicinity = concerning  smoking and its
consequences (Haq et al, 2019). Based on
previous research, Uzrail et al. (2021) regarding
knowledge and attitudes towards vitamin D and
Trofor et al. (2019) regarding knowledge and
attitudes towards smokers, it can be seen that
there are similar studies with this study. An
individual's behavior is significantly shaped by
their knowledge; as a person's understanding
improves, so too does their conduct. One of the
factors that causes changes in attitudes to
behavior is knowledge. It can be said that before
it becomes a behavior there will be a change in
attitude that comes from the knowledge a person
has. Knowledge and attitudes are two factors that
can be observed or assessed and even possibly
used for intervention (Uzrail et al,, 2021; Trofor
et al, 2019). This research aimed to see a
person's understanding regarding smokers'
knowledge and attitudes regarding lifestyle or
living patterns, namely vitamin D intake for the
body and the impacts it can have. A questionnaire
was employed as a measurement tool to assess
the level of knowledge and attitudes concerning
vitamin D intake. This instrument specifically
focused on individuals' understanding and
perspectives related to vitamin D (Jamil et al,
2019).

In previous research by Lee et al. (2015),
to examine the relationship between vitamin D
and smoking on inflammatory markers, vitamin
D levels were used to determine the amount of
vitamin D in the body, namely by taking blood
samples for the concentration of 25(OH)D. The
level of vitamin D in serum needed to avoid
health problems ranges from 30-100 ng/mL
(Amrein et al, 2020). Another alternative for
measuring vitamin D using blood samples is by
using a questionnaire as a measurement of
vitamin D status. Research from Kuwabara et al.
(2019), in observing a simple questionnaire to
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predict vitamin D deficiency in adults in Japan
with a total of 649 subjects, concluded that the
results of the questionnaire contained a number
of questions such as age, gender, medication
history, food intake and sunscreen use were
relevant to previously observed serum 25(0OH)D
concentrations. Apart from that, research
conducted by Lorensia et al. (2020), in observing
the profile of vitamin D status, physical activity
and lung health in builders also used a
questionnaire as a parameter for measuring
vitamin D status. The questionnaire consisted of
15 questions containing light exposure. sun, how
long you get exposure to sunlight, protective
equipment from the sun, use of sunscreen,
cosmetics containing SPF, consumption of fish,
eggs, milk, and vitamin D supplements, signs and
symptoms of vitamin D (Lorensia et al, 2022;
Lorensia et al., 2024).

The vitamin D status questionnaire used
had previously been administered in a study in
Indonesia and had been translated and validated
from previous research by Suryadinata et al
(2019). The parameters for assessing vitamin D
status through the questionnaire include a
variety of inquiries. These encompass details
regarding sun exposure, the duration of such
exposure, the use of sun protection measures,
application of sunscreen, and the presence of
cosmetics with Sun Protection Factor (SPF).
Additionally, the questionnaire addresses
dietary intake of fish, eggs, and milk, along with
the use of vitamin D supplements, as well as any
signs and symptoms associated with vitamin D
deficiency (Lorensia et al, 2020). Therefore,
research was conducted regarding the vitamin D
status of active smokers using a questionnaire to
provide initial data regarding the picture in the
community and help in understanding
information previously received by pharmacists
which could then be used as a first step in
educating the public. Based on the description of
the problem formulation above, this research
aims to determine the relationship between
knowledge and attitudes towards vitamin D
status in active smokers.

METHODS
Research Design

This quantitative research was conducted
with cross-sectional methods to identify vitamin
D status in active smokers. This research was
conducted in the Mejoyo area, in April-July 2023
with ethical approval granted in No. Ethics
128/KE/V/2023 from the University of
Surabaya.
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The variables in this study are knowledge
and attitudes regarding vitamin D, and vitamin D
status in active smokers. Active smokers are
people who consume cigarettes regularly, no
matter how small, even if it is just one cigarette a
day (Hackshaw et al., 2018). Active smokers, as
defined by the Centers for Disease Control and
Prevention (CDC), are individuals who have
smoked a minimum of 100 cigarettes throughout
their lifetime and currently engage in daily
smoking (United States Public Health Service
Office of the Surgeon General; National Center for
Chronic Disease Prevention and Health
Promotion (US) Office on Smoking and Health,
2020). Smoking classification based on the
Brinkman Index is divided into three categories,
namely light smokers with a Brinkman Index of
0-199, moderate smokers with a Brinkman Index
of 200-599, and heavy smokers with a Brinkman
Index 2600 (Supriyanto & Damayanti, 2023).

The knowledge questionnaire on vitamin
D consists of 12 questions which contain
knowledge about the relationship between bone
disease and a lack of vitamin D, sources of
information about vitamin D, sources of vitamin
D, the best time for the body to be exposed to
sunlight, parts of the body that need to be
exposed to the sun, the risk of deficiency vitamin
D in people who work in buildings, food sources
that contain vitamin D, sunlight can help produce
vitamin D in the body, the best time to be exposed
to sunlight, and the length of exposure depends
on skin type (Jamil et al, 2019). This attitude
survey towards vitamin D is to determine good
or bad attitudes regarding vitamin D intake in
smokers. The attitude questionnaire towards
vitamin D consists of 12 questions which include
bone health, the effect of sun exposure on the risk
of bone disease, how often you travel or walk
under direct sunlight, the length of time you are
exposed to direct sunlight, lack of activities that
can reduce someone’s chances of getting vitamin
D exposure to sunlight, use of sunscreen, need for
vitamin D supplements, products fortified with
vitamin D, and avoiding or not avoiding exposure
to direct sunlight (Jamil et al., 2019).

Vitamin D status is a condition caused by a
balance between food intake and exposure to
sunlight which is needed by the body for
metabolism. The measurement of the vitamin D
status questionnaire used was adapted based on
previous research regarding sun exposure,
vitamin D supplements and milk consumption,
signs and symptoms of vitamin D deficiency, and
foods containing vitamin D. The vitamin D status
questionnaire used has previously been part of a
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study conducted in Indonesia and has been
translated and validated from previous research
by Suryadinata et al. (2019) and Lorensia et al.
(2020). The vitamin D status questionnaire
consists of 15 questions and is divided into 4
categories, namely length of exposure to sunlight,
consumption of foods containing vitamin D,
consumption of fish oil and supplements, and
signs and symptoms of vitamin D deficiency
(Lorensia & Suryadinata, 2020).

Population and Sample

The population in this study was male
active smokers aged 219 years in the Mejoyo
area. The samples in this study were taken from
the part of the population who were willing to
take part in the research with proof of filling out
a questionnaire and not having allergies to fish,
eggs and milk. In this study, the population size
for adult active smokers was 125 smokers from
previous feasibility studies. In order to calculate
the minimum sample size, the Slovin formula was
used (n=required sample size; N=population size
of 125 adult active smokers; e=5 %=critical value
of accuracy limit). Based on the results of these
calculations, the number of respondents
determined in this study is 95 respondents, so
the minimum number of respondents in this
study must include data of at least 95
respondents. The method of collecting
respondents that will be used in this research is
by using a purposive sampling technique.

Collecting Data Method

Respondents will be asked for approval to
become subjects by providing Informed Consent,
filling in demographic data, filling out a
knowledge and attitude questionnaire, as well as
a vitamin D status questionnaire. The
relationship between knowledge, attitudes and
vitamin D status was tested using chi-square. If
the p value <0.05, this result means there is a
significant relationship between the two
variables.

Before the questionnaire can be used as a
research measuring tool, it is necessary to
conduct a validation test first consisting of
content and construct validity assessments.
Validity is a measure that shows the levels of
validity or validity of an instrument. Content
validity is the validity of adapting a foreign
language questionnaire and then translating it
into Indonesian, then giving it to three experts in
the field related to the questionnaire to obtain
suitability in the Indonesian context. The content
contained in the questionnaire is examined to
obtain a match regarding the language and
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content in the questionnaire. Construct
validation is validity where a questionnaire that
has passed content validity will be tested on 30
potential respondents, to find out whether the
questionnaire can be used in research. Reliability
defines a questionnaire as a tool that can be
trusted and remains consistent in providing the
same results in two or more measurements with
the same measuring instrument. Reliability
calculations are done on questions that have
been validated. Reliability figures can be
calculated based on Cronbach's alpha. The
questionnaire will be declared reliable or
acceptable if the Cronbach's alpha value is 20.6.

Data Analysis Method

The main method used in this descriptive
research was namely by collecting quantitative
data. The quantitative data in this research was
analyzed using the Statistical Package for Social
Sciences (SPSS) Version 29 program (IBM Corp.,
Chicago, USA). Data were collected on the level of
knowledge and attitudes of active smokers
regarding vitamin D among active smokers. The
data obtained from the questionnaire were
analyzed by giving a score for each question from
the knowledge and attitude questionnaire about
vitamin D. The score category for the answers
given to each question from the questionnaire:
High=75-100% 9 questions correct);
Moderate=51-74% (7-8 questions correct);
Less=10-50% (1-6 questions correct). In the
knowledge questionnaire, each number will be
given a value. Correct answer=1; Wrong answer
and do not know=0. Maximum value was if all
correct = 12. In the attitude questionnaire, each
number was assessed using a Likert scale with 5
answers ranging from 'strongly disagree' to
'strongly agree'. Scores were given on a scale of
1-5 with a higher score for positive attitude
answers. Maximum value was if all correct=60.
Data on vitamin D status in active smokers were
analyzed from each question for answers thatare
non-deficiency were given a score of 0 while
answers that are deficient were given a score of
1. The total score of answers from respondents
was then analyzed descriptively using SPSS 29 to
determine the median cut-off point value.

RESULTS AND DISCUSSION
Validity and reliability test data for
Knowledge and Attitudes Regarding Vitamin
D questionnaire

The validity and reliability test of the
vitamin D status questionnaire in this study was
taken from the journal Suryadinata et al. (2019)
which was validated and is reliable for all
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questions from four categories. The validity test
in this research was done by filling out a
questionnaire by 35 people with the same
criteria as the sample. Based on the results of the
validity test, it can be concluded that there are 10
valid questions and 2 invalid questions because
I'count<I'table(0.334). The questionnaire items in
this study were tested for reliability, namely
there were 10 wvalid questions that had
previously been tested for validity. A reliability
test can be said to be reliable if the Cronbach's
Alpha value is 20.6. The questionnaire questions
in this questionnaire can be said to be reliable
because they have a Cronbach's Alpha i value of
0.741 (Table 1). The validity test in this research
was done by filling out a questionnaire by 35
people with the same criteria as the sample.
Based on the results of the validity test, it can be
concluded that there are 10 valid questions and
2 invalid questions because rcount<rtable(0.334).
The questionnaire questions in this study were
tested for reliability, namely the number of valid
questions that had previously been tested for
validity. A reliability test can be said to be reliable
if the Cronbach's Alpha value is =0.6. The
questionnaire questions in this questionnaire
can be said to be reliable because they have a
Cronbach's Alpha i value of 0.631 (Table 1). All
questionnaire knowledge questions that are
answered correctly were given a value of 1 point,
and if they were wrong and do not know, they
were given a value of 0. Furthermore, the
respondents’ answers were divided into three
categories consisting of high, moderate, and less.

Validity and reliability test data for Vitamin D
Status questionnaire

The validity and reliability tests of the
vitamin D status questionnaire in this study were
taken from the research conducted by
Suryadinata et al. (2019) which was validated
and considered reliable for all questions from
four categories.

Respondent Characteristics

Data collection was conducted from April-
July 2023 in the Mejoyo area by respondents
filling in a questionnaire to measure vitamin D
status. One respondent met the exclusion
criteria, namely being allergic to fish and eggs so
they did not consume them at all. A total of 124
respondents met the research inclusion
requirements and were willing to complete the
informed consent form and questionnaires. The
largest number of respondents were adults with
an age range of 19-44 years, as many as 66
respondents (53.23%). In terms of body mass

J. Pharm. Sci. Community, 2026, 23(1), 18-34
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Table 1. Results of Knowledge and Attitude Validity Tests About Vitamin D

Results Test Validity Knowledge About Vitamin D
Domain No. Question T count I table Information
Vitamin D 1 Bone disease is related to osteoporosis with a lack of 0.412 0.334 Valid
vitamin D.
2 Vitamin D can be produced from sunlight . 0.364 0.334 Valid
Sun 3 In Indonesia, the ideal time for the body to be exposed 0.475 0.334 Valid
Exposure to sunlight is before the hour 10 a.m.
4 The face is the only part of the body which needs 0.403 0.334 Valid
exposure to sunlight.
5 Persons with dark skin require more time to produce 0.282* 0.334 Invalid
vitamin D from sunlight compared to people with
skin which is brighter (white).
6 Persons working in a building have low risk to be 0.128* 0.334 Invalid
lacking in vitamin D.
7 Using a sun veil is enough to prevent entry of sunlight 0.767 0.334 Valid
into the skin.
Source of 8 Fish with high fat content such as salmon, tuna, and 0.690 0.334 Valid
vitamins D sardines are included in food sources which contain
vitamin D.
9 Egg yolks are not a food source which contains 0.669 0.334 Valid
vitamin D.
10 Vegetables are included in food sources which 0.571 0.334 Valid
contain vitamin D.
11 Milk products are included in examples of drinks 0.556 0.334 Valid
which are enriched by vitamin D.
12 Cod fish heart oil is not an example of a supplement 0.370 0.334 Valid
which contains vitamin D.
Results Test Validity Attitudes About Vitamin D
Domain N Question I' count I table Informati
0. on
Bone 1 Osteoporosis is a serious bone disease. 0.394 0.334 Valid
health 2 I still have time to improve my bone health status. 0.490 0.334 Valid
Sun 3 Sun exposure can reduce risk of osteoporosis. 0.155* 0.334 Invalid
Exposure 4 We need to dry our body in sunlight every day. 0.538 0.334 Valid
5 Urbanization (moving from village to city) can reduce 0.497 0.334 Valid
opportunities for exposure to sunlight .
6 Public recreation parks reduce opportunities to be 0.383 0.334 Valid
exposed to sunlight.
7 Lack of campaigns that focus on the benefits of 0.393 0.334 Valid
sunlight hinder production of vitamin D which the
body needs.
8 With work all day inside a building you can prevent 0.321* 0.334 Invalid
the production of vitamin D needed by the body.
9 Doing work inside the house instead of outdoors 0.524 0.334 Valid
reduces exposure to sunlight.
10 Use of sunscreen and hat shield must be applied every 0.627 0.334 Valid
time before outside activities, even if only for a short
time .
Vitamin D 11 Supplements with vitamin D are only necessary if a 0.491 0.334 Valid
person’s sunlight exposure is low.
12 Prices of milk enriched with vitamin D are considered 0.372 0.334 Valid
expensive.

Information: *) Invalid if rcount < rtable

index (BMI) characteristics, the highest number
of respondents was those with normal BMI, with
55 respondents (44.35%). In the disease history
table above, the same results were obtained for
respondents, namely 3 respondents (2.42%) for
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hypertension, dyslipidemia and type 2 diabetes
mellitus (Table 2). Based on Table 2, the highest
number of respondents smoked cigarettes 210
years, namely 90 respondents (72.58%), while
the highest number of cigarettes smoked was in
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the range 11-24, namely 60 respondents
(48.38%). The degree of Brinkman index was
highest in light smokers with as many as 57
respondents (46.00%).

Knowledge and Attitude Profile Regarding
Vitamin D

Based on Table 3, in the knowledge
profile about vitamin D, it can be concluded that
the domain "vitamin D" was the one that most
respondents could answer correctly. With the
following results in question no. 1, there were
52.42% who answered correctly and in question
no. 2, those who answered correctly were as
much as 63.71%. Meanwhile, the question with
the fewest correct answers was number 3 with
only 4.84% correct answers. In the attitude
profile about vitamin D, the question that was
most agreed upon by respondents was number 4
in the domain "sun exposure” as much as
73.39%. Meanwhile, the question most
respondents disagreed with was number 9 in the
same domain, as much as 26.61%.

Based on Table 4, it can be inferred that
the area with the highest knowledge regarding
vitamin D is "vitamin D" itself, with a percentage
of 44.00%. Conversely, the area with the least
knowledge was "sun exposure,” which stands at
0.80%. Overall, the data indicated that a
significant majority of respondents, specifically
82.40%, possess a low level of knowledge. In
terms of attitudes towards vitamin D, the domain
reflecting the highest level of attitude was "bone
health," recorded at 60.80%. In contrast, both
"sun exposure" and the overall "total attitude"”

are at the lowest level, each at 4.80%. The total
attitude assessment reveals that a predominant
92.80% of respondents exhibit a medium level of
attitude.

In the "vitamin D" domain, the majority of
respondents answered correctly, 52.42% and
63.71% (Table 3). This result is different from
previous research by Lorensia et al. (2020c) from
118 smokers who worked as construction
workers. Most respondents did not know much
about vitamin D (67.80%), and did not know that
the sun is the biggest source of vitamin D
(72.88%). However, this research is similar to
respondents who have chronic respiratory
diseases, such as by Lorensia et al. (2019), of 26
patients with asthma, the majority of
respondents had received information about
vitamin D as much as 92.31%, which was
generally obtained at school (61.54%) and family
(26.92%). Most respondents understood that the
sun is the largest source of vitamin D (73.08%),
and vitamin D provides benefits for bone
structure (80.77%). Vitamin D plays an
important role in maintaining calcium
homeostasis, namely by increasing calcium
absorption in the intestines and mobilizing
calcium from bones in conditions of inadequate
calcium intake. An adequate amount of calcium is
very important to maintain calcium balance and
is a protective factor against osteoporosis.
Adequate vitamin D is important for bone health
and optimal function of body organs and tissues
(Rebelos et al., 2023; Khammissa et al., 2018).

Table 2. Frequency Distribution of Respondents Characteristic

Respondent Characteristics

Frequency Percentage (%)

(n=124)
Age (Years) Adults (19-44) 66 53.23
Pre-elderly (45- 59) 46 37.10
Elderly (60 and above) 12 9.68
Body Mass Index (BMI) Underweight (<18.5) 11 8.87
(Haam et al., 2023) Normal body weight (18.5-22.9) 55 44.35
Overweight with risks (23-24.9) 17 13.71
Obesity 1 (25-29.9) 35 28.23
Obesity 2 (= 30) 6 4.84
Disease History Hypertension 3 2.42
Dyslipidemia 3 242
Type 2 Diabetes Mellitus 3 242
Rheumatoid Arthritis 1 0.81
No disease history 114 91.94
Length of time smoking cigarettes <10 34 27.42
(years) (Pleasants et al., 2020) >10 90 72.58
Number of cigarettes smoked (rods) 1-10 per day 50 40.32
(Hrabovsky etal., 2019) 11-24 per day 60 48.39
More than 24 per day 14 11.29
Brinkman Index Light smoker (0-199) 57 45.97
(Herath et al., 2022) Medium smoker (200-600) 53 42.74

Lorensia et al.
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Table 3. Profile of Knowledge and Attitudes Regarding Vitamin D Intake of Respondents
Profile Knowledge about Vitamin D

Domain No Statement Total respondents answered (n=124)
Correct Wrong/Not
know
Freque Percen Freque Percen
ncy tage ncy tage
(%) (%)
Vitamin D 1 Bone diseases such as osteoporosis are associated with a lack 65 52.42 59 47.58
of vitamin D.
2 Vitamin D can be produced from sunlight. 79 63.71 45 36.29
Sun 3 InIndonesia, the ideal time for the body to be exposed to sun 6 4.84 118 95.16
Exposure lightis before 10'clock in the morning.
4 The face is the only part of the body that needs to be exposed 35 28.23 89 71.77
to sunlight.
7 Use enough sun protection to prevent direct sunlight 36 29.03 88 70.97
exposure on the skin.
Source of 8 Fish with high fat content such as salmon, tuna, and sardines 43 34.68 81 65.32
vitamin D are food sources which contain vitamin D.
9 Egg yolks are not a food source which contains vitamins D. 44 35.48 80 64.52
10 Vegetables are included in food sources which contain vitamin 9 7.26 115 92.74
D.
11 Milk products are examples of drinks which are enriched by 52 41.94 72 58.06
vitamin D.
12 Cod fish heart oil is not an example of a supplement which 30 24.19 94 75.81

contains vitamin D.
Profile Knowledge About Vitamin D

Domain No Statement Total respondents answered (n=124)
Agree-Strongly Do not know Don't agree-
Agree Strongly Disagree
Freque Percenta  Freque  Percen Freque  Percen
ncy ge (%) ncy tage ncy tage
(%) (%)
Bone 1 Osteoporosis is a serious bone 81 65.32 41 33.06 2 1.61
health disease.
2 [ still have time to improve my 87 70.16 32 25.81 5 4.03
bone health status.
Sun 4 We need exposure to sunlight 91 73.39 22 17.74 11 8.87
Exposure every day.
5 Urbanization (moving from village 37 29.84 61 49.19 26 20.97

to city ) can reduce opportunities
for sunlight exposure.

6 Public recreation parks reduce 35 28.23 61 49.19 28 22.58
opportunities to be exposed to
sunlight.

7 Lack of campaigns that focus on 61 49.19 53 42.74 10 8.06

the benefits of sunlight hinder
production of vitamin D which the
body needs.

9 Doing work inside the house 33 26.61 47 37.90 44 35.48
instead of outdoors reduces
exposure to sunlight.

10  Use of sunscreen protection must 34 27.42 72 58.06 18 14.52
be done every time before
activities, even if only for a short
time.

VitaminD 11  Supplements with vitamin D are 46 37.10 60 48.39 18 14.52

only necessary if exposure to
sunlight is low.

12 Prices of milk enriched with 40 32.26 72 58.06 12 9.68
vitamin D are considered
expensive.

Lorensia et al. 24 J. Pharm. Sci. Community, 2026, 23(1), 18-34
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Table 4. Classification Level of Respondents’ Knowledge and Attitudes Regarding Vitamin D

Domain Level Category Knowledge
Good Medium Poor
(75-100%) (51-74%) (10-50%)
n Percent n Percent n Percent
age (%) age (%) age (%)
Knowledge related to Vitamin D Vitamin D 55 44.35 0 0 69 55.65
Sun 1 081 17 1371 106 8548
exposure
Source vitamin D 12 9.68 18 14.52 94 75.81
Total Knowledge 3 242 19 15.32 102 82.26
Attitudes related to Vitamin D Bone health 76 61.29 47 37.90 1 0.81
Sun exposure 6 4.84 97 78.23 21 16.94
Vitamin D 9 7.26 85 68.55 30 24.19
Total Attitude 6 4.84 116 93.55 2 1.61
In the "sun exposure” domain, the vegetables (4.00%), meat (7.00%)), and vitamin

majority of respondents had a low level of
knowledge, as many as 85.60% (Table 4). The
optimal period for the body to receive sunlight
exposure is between 10:00 AM and 2:00 PM, with
the duration tailored to individual skin types.
During this timeframe, the intensity of ultraviolet
B (UVB) rays surpasses that of ultraviolet A
(UVA) rays. After 2:00 PM, the proportion of UVA
rays increases significantly. UVA rays are known
to inflict prolonged skin damage as they
penetrate deeper into the skin compared to UVB
rays. They can adversely affect the DNA within
dermal cells, compromise cell membranes, and
alter the proteins responsible for collagen and
elastin production, which are essential for
maintaining the skin's structural integrity. This
degeneration can lead to skin laxity and the
formation of wrinkles. Furthermore, UVA
exposure is associated with an increased risk of
developing skin cancer. The body needs
exposure to sunlight but it should not be too
frequent or too long (Lorensia et al, 2019;
Lorensia and Suryadinata, 2020). The parts of the
body that can increase the synthesis of vitamin D
in the skin by exposure to sunlight are the areas
of the skin on the face and the back of both hands,
which are equivalent to an area of 600 cm?. As
well as areas of facial skin, the back of both hands,
shoulders or back are photosensitive, and several
parts of the arms or legs which are equivalent to
an area of 1200 cm? (Lorensia et al, 2019;
Lorensia and Suryadinata, 2020).

In the "source of vitamin D" domain, most
respondents had a low level of knowledge, as
many as 76.00% (Table 4). This finding is similar
to previous research by Lorensia et al. (2023),
out of 30 students in health sector, the results
showed that the almost all of respondents had a
good level of knowledge about vitamin D
(97.00%). They understand that the source of
vitamin D is the sun (77.00%) and food (such as
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supplements (4.00%). Vitamin D is the only type
of vitamin produced by the body. UVB rays on the
skin that come from exposure to sunlight will be
synthesized when body heat converts previtamin
D, namely 7-dehydrocholesterol, which is
distributed throughout the body into a more
active final form. If there are other factors that
can limit maximum exposure to sunlight on the
skin, this will greatly affect vitamin D production.
The body's need for vitamin D can be met by 80-
100% by vitamin D which is synthesized in the
skin when exposed to direct sunlight (Raymond-
Lezman and Riskin, 2023).

In the "bone health" domain, the majority
of respondents had a low attitude level of 60.80%
(Table 4). This result is similar to previous
research by Lorensia et al. (2024), of the 52
adults, the majority of respondents had a low
attitude towards vitamin D, as many as 98.08%.
Most subjects with asthma had unfavorable
attitudes (96.15%), and all non-asthmatic
subjects had unfavorable attitudes. Bone density
disorders or osteoporosis is a major health
problem caused by many factors. Osteoporosis is
a disease characterized by low bone mass and
deterioration of bone tissue, causing increased
fragility and risk of bone fractures. This bone
density disorder often appears without any real
symptoms and is only realized after the fracture,
or what is known as the ‘silent disease’ (S6zen et
al.,,2017). The attitude towards this question was
considered good as seen from the large number
of respondents who answered strongly
agree/agree, which could be due to someone's
personal experience with this matter, where they
know that osteoporosis is a serious bone disease.
Apart from that, the influence of other people on
a person can cause a person's attitude to believe
that osteoporosis is a serious bone disease. Bone
mass will decrease over time. The risk of
osteoporosis increases with age, after passing the
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peak bone mass formation, bones will experience
a decrease in bone density. Bone mass begins to
decrease in the early 30s with a small amount of
reduction in trabecular bone in the spine (S6zen
et al, 2017; Voulgaridou et al., 2023). By being
exposed to sunlight, consuming foods that
contain vitamin D and taking vitamin D
supplements can prevent deterioration in bone
health (Lorensia and Suryadinata, 2020).

In the "sun exposure” domain, the
majority of respondents had a medium attitude
level of 77.60% (Table 4). Adults who live in rural
areas have higher exposure to sunlight compared
to adults who live in urban areas. Based on
previous research conducted by Nagelhout et al.
(2021) regarding sun exposure in rural and
urban areas, the results showed that rural adults
in this study were more likely to work outdoors
or in motorized vehicles (compared to indoors),
which may explain the higher dose of midday sun
exposure. The high level of sun exposure
obtained can also be caused by types of outdoor
activities (e.g, outdoor work, outdoor
recreational activities) and attitudinal factors
(e.g., feeling more attractive when sunbathing)
which may differ between rural and urban
residents. The attitude to this question was rated
as moderate, which can be seen from the number
of respondents who answered that they did not
know, which could be due to a person's personal
experience with this matter, where a person's
move from the village to the city can result in
reduced opportunities for exposure to the sun.
Additionally, mass media such as newspapers or
other communication media can also influence a
person's attitude, where news that should be
delivered factually is delivered objectively, the
lack of information provided means that there
are still many people who do not know about this
news. Apart from that, the influence of other
people on a person can cause a person's attitude
to believe that urbanization will reduce their
exposure to sunlight.

In the "vitamin D" domain, the majority of
respondents had a medium attitude level of
68.00% (Table 4). Many people avoid direct
exposure to the sun, doing work outside the
home can increase the opportunity to be exposed
to sunlight, even if only briefly. Exposure to
sunlight cannot penetrate the skin when the skin
is supposed to form vitamin D, but many people
avoid direct sunlight. The best duration of sun
exposure is 15 minutes to 2 hours per day
depending on skin type. Doing more physical
activity can help make movement easier, keep
the body's muscles loose (flexible) and the joints
functioning well (Lorensia and Suryadinata,
2020).

Cross Tabulation of Knowledge and Attitudes
Based on Table 5, the results of the cross
tabulation of total knowledge with total attitudes
which have the highest frequency are in the poor
knowledge category with 95 respondents
(76.00%) with moderate attitudes. The results of
the chi-square test are used to see the
relationship between total knowledge and total
attitudes. The results of the cross tabulation
between total knowledge and total attitude in the
chi-square test were obtained asymp values. The
results of the chi-square test are considered
invalid because the expected frequency is less
than 5 or cannot be more than 20% on categories,
so the Fisher exact test was used. The sig is 0.935
(>0.05) which proves that there was no
significant relationship between knowledge and
attitudes related to vitamin D.
From the information below the table, it can be
seen that this assumption is not met because
there are 7 cells (77.8%) that have an expected
frequency below five and the lowest expected
frequency was 0.07. Accordingly, it can be said
that the chi-square test cannot clearly see the
relationship between knowledge and attitudes
based on the table above.

Table 5. Cross tabulation of Total Knowledge with Total Attitudes

Total Knowledge Total Attitude TOTAL Fisher
High Moderate Less test
(100%-75%) (74%-51%) (50%-10%) v
n Percent n Percent n Percent n Percent  value)
age (%) age (%) age (%) age (%)

High (100%-75%) 0 0.00 3 2.41 0 0.00 3 241 0.935*

Moderate (74%- 1 0.81 18 14.52 0 0.00 19 15.32

51%)

Less (50%-10%) 5 4.03 95 76.61 2 1.61 102 82.26

Total 6 4.84 116 93.55 2 1.61

*If p value>0.05, this result means there was no significant relationship between the two groups.

Lorensia et al.

26

J. Pharm. Sci. Community, 2026, 23(1), 18-34



Journal of Pharmaceutical Sciences and Community
Relationship of Knowledge and Attitudes on...

Research Article

Table 6. Distribution Profile of Answers to the Vitamin D Status Questionnaire Among Respondents

No. Question Answer Frequency Percentag
(n=124) e (%)
1. What time do you usually get direct sunlight? 07.00-09.00 67 54.03
10.00-11.00 32 25.80
12.00-14.00 19 15.32
15.00-17.00 6 4.83
2. Do you use skin protection equipment (umbrella, Yes 115 92.74
hat, jacket, sunscreen cream, etc.) from direct No 9 7.25
sun exposure?
3. What skin protective equipment do you use Umbrella 3 241
(There can be more than one answer) Hat 77 62.09
Jacket 69 55.64
Sun block / sunscreen 7 5.64
Other 5 4.03
4. How often do you use skin protection equipment _Every day 18 14.51
in question no. 3 ? Sometimes 69 55.64
Seldom 28 22.58
Never 9 7.25
5. Do you usually wear closed clothes, such as long- Yes 84 67.74
sleeved shirts and trousers every day? No 40 32.25
6. Which parts of the body do you want to protect Face 68 54.83
from direct sunlight with the protective Hand 18 14.51
equipment you chose in question no. 3 ? (there Arm 23 18.54
can be more than one answer) Foot 4 3.22
Back & shoulders 51 41.12
Whole body 16 12.90
Never 9 7.25
7. Do you use cosmetic products (facial Yes 12 9.68
moisturizer, body and body cream) , powder etc.  No 112 90.32
with SPF content?
8. Do the cosmetics you use contain UVA and UVB Yes 12 9.68
protection? No 112 90.32
9. Have you consumed fish in the last week? Yes 103 83.06
No 21 16.94
10. Have you consumed fish in the last week? (there  Love the taste 48 38.71
can be more than one answer) Get health benefits 27 21.77
Diet to reduce weight 6 4.83
The price is cheaper/more 16 12.90
affordable
Coincidentally fish dishes 49 39.51
were available to eat
11. Have you consumed milk in the last week? Yes 74 59.67
No 50 40.32
12. Have you consumed eggs in the last week? Yes 117 94.35
No 7 5.65
13. Do you consume fish 0il? Yes 7 5.65
No 117 94.35
14. Do you take supplements? Yes 29 23.39
No 95 76.61
15. Have you ever experienced this condition? Muscle pain included lower 75 60.48
(there can be more than one answer) back pain
Pain in the hips, back and 63 50.81
legs
Muscle weakness 26 20.96
Easily experiencing bad 10 8.06
moods or depression
Low immunity such as 33 26.61
frequent colds in winter
Lorensia et al. 27
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The results of this research are
comparable with previous research by Jamil et al.
(2019). The results were that 44.89% had good
knowledge of sun exposure and vitamin D intake,
in the moderate category it was 29.25%, and in
the poor category it was 25.85%. The lowest
knowledge score was on the question 'vegetables
are a food source of vitamin D' as much as
50.30%. So, the difference is that the percentage
in the bad category in this study is higher than in
the comparison study, while in the good category
and the moderate category in this study it is
lower than in the comparison study. The next
difference lies in the research area, because each
region has a different culture and habits, and the
sample in this study is also different. The next
results are compared with previous research by
Lorensia et al. (2020b) is based on the sample
studied, the comparison research sample was
students related to obesity, while in this study
the sample was male active smokers. The next
difference lies in the research area, because each
region has a different culture and habits.

The attitude of active smokers that has
been obtained in this research is mostly in the
medium category, namely with 26-37 correct
questions amounting to (74%-51%), which is
116 out of 125 respondents and has a percentage
0f92.80%. The second highest number was in the
good category, namely with =38 correct
questions of (100%-75%), which was 6 out of
125 respondents and had a percentage of 4.80%.
In this study, it was said that the average attitude
regarding vitamin D intake among active
smokers was moderate because many of the
respondents’ attitudes lacked knowledge and did
not know questions related to vitamin D, so that
education could be provided from the relevant
health service regarding vitamin D which was
expected to be followed by holding outreach
activities. can improve respondents’ attitudes
regarding vitamin D for the body. The results of

this research are compared with previous
research by Jamil et al. (2019), the results were
that 76.19% had a moderate attitude towards
sun exposure and vitamin D intake, in the good
category there were 23.80%, and there were no
respondents in the bad category. The next
difference lies in the research area, because each
region has a different culture and habits, and t
sample in this study is also different. The next
results are compared with previous research by
Lorensia et al. (2020b) is based on the sample
studied, the comparison research sample was
students related to obesity, while in this study
the sample was male active smokers.

Vitamin D Status Profile

The instrument for measuring vitamin D
in this research uses a questionnaire consisting
of 15 questions which are categorized into 4
categories, namely length of exposure to sunlight,
consumption of foods containing vitamin D,
consumption of fish oil and supplements, as well
as signs and symptoms of vitamin D deficiency
(Table 6).

The results of the frequency and
percentage of vitamin D status in active smokers
are in Table 7 which states that in the group who
were at risk of vitamin D deficiency, there were
68 people (54.80%) and those with no risk of
vitamin D deficiency were 56 people (45.20%).
Respondents who did not have a vitamin D
deficiency obtained an average of 8.98 with a
minimum value of 1 and a maximum value of 11.
Meanwhile, for respondents who were at risk of
vitamin D deficiency, the average was 13.40 with
a minimum value of 12 and a maximum value of
17. Determining the vitamin D status of
respondents was carried out based on looking at
the median cut-off point value from the
respondent data, where the categorization was
done by looking at the median data from active

Table 7. Categories of Vitamin D Status among Respondents

Vitamin D Assess Active Total Knowledge Total Attitude Chi-
status vitamin smokers square
categories D status (n=124) test
n (%) High Moderate Less High Moderate Less (p value)
(75-100%) (51-74%) (10-50%) (75-100%) (51-74%) (10-50%)
Has no risk <12 56 1 5 50 3 52 1 0.173*
of vitamin (45.16) (0.80) (4.03) (40.32) (2.42) (41.94) (0.80)
D
deficiency
Has risk of =12 68 2 14 52 3 64 1
vitamin D (54.84) (1.61) (11.29) (41.94) (2.42) (51.61) (0.80)
deficiency
Total 3 19 102 6 116 2
(2.42) (15.32) (82.26) (4.84) (93.55) (1.61)

*If p value>0.05, this result means there was no significant relationship between the two groups.
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smoker respondents as shown in in the tables.
The total question score was divided into 2
categories, namely having no risk of deficiency
(total score <12) and having a risk of deficiency
(total score 212).

The first question is about what time they
usually get direct exposure to sunlight. The most
answers were at 07.00-09.00 WIB as much as
54.03%. The best time to get sun exposure is
from 10.00 WIB to 14.00 WIB. During these
hours, UVB and UVA sunlight can stimulate
human skin to produce vitamin D. If exposure to
sunlight is less than 10.00 or more than 14.00,
the body will not get enough vitamin D so that
human skin synthesizes little vitamin D. The time
of exposure is one of the important factors in the
synthesis of vitamin D. Research was done on
elderly women in Jakarta, Indonesia (6° south
latitude), building upon prior studies. The
participants were exposed to sunlight from 07:00
to 16:00 WIB, and a UV meter was utilized to
measure the minimum erythemal dose (MED)
values on an hourly basis. The findings revealed
that the peak UVB intensity was recorded
between 11:00 and 13:00 WIB in the afternoon.
The UVB radiation derived from sunlight plays a
crucial role in facilitating the synthesis of vitamin
D within the skin (Lorensia and Suryadinata,
2020).

The next question is about whether they
use skin protection equipment (umbrella, hat,
jacket, sunscreen cream, etc.) from direct
exposure to sunlight. Active smoker respondents
who answered '"yes" used skin protective
equipment as much as 92.74%. Meanwhile, the
types of leather protective equipment that are
most widely used are hats at 62.09% and jackets
at 55.64%. Based on theory, it is stated that
individuals who avoid sun exposure, including
using sunscreen, hats and umbrellas, are at risk
of vitamin D deficiency. Using skin protective
equipment is not a problem, but it is better to let
your face get sun exposure 3 times a week to get
enough vitamin D. (Raymond-Lezman and
Riskin, 2023).

Regarding the questions about wearing
closed clothing, many respondents used closed
clothing every day as much as 67.74%.
Descriptions of the closed clothing used include
jackets, trousers and long-sleeved shirts. People
who tend to wear closed clothes are at risk of
having low vitamin D status. Wearing short-
sleeved clothes is better than long-sleeved
clothes because it leaves enough face and arms to
help vitamin D synthesis (Al-Yatama et al., 2019).
Prevention of vitamin D deficiency can be done
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by allowing the body to be exposed to direct
sunlight for 15-20 minutes with a minimum of
40% of the skin surface exposed to sunlight.
Based on Holick's rules regarding exposure to
sunlight for 25 minutes, 3 times a week at 09.00
in the morning can meet the body's vitamin D
needs (Lorensia and Suryadinata, 2020).

Regarding the questions about the part of
the body to be protected, the most common
answer from respondents regarding the part of
the body that is protected was the face at 54.83%,
followed by the back and shoulders at 41.12%.
This result is because in everyday life the average
respondent wears skin protective equipment
such as hats and jackets. According to previous
research from Chalcraft et al. (2020), exposing
the face and arms to sunlight can increase
vitamin D synthesis in the skin. Questions about
using cosmetic products containing Sun
Protection Factor (SPF). Respondents who used
cosmetic products with SPF content were 9.68%.
Cosmetic products containing SPF 8 can reduce
previtamin D3 by 93% while SPF 15 is 99%.
Regular use of sunblock can significantly reduce
vitamin D production in the skin. Using good
sunscreen is giving 15 minutes without using
sunscreen on the face and arms every day, which
is enough to maintain vitamin D (Lorensia and
Suryadinata, 2020). The use of SPF sunscreens is
a means of protecting the skin from UVB rays.
When the SPF value increases, protection from
UVB rays also increases. Although the use of
sunblock will have a risk of low vitamin D status,
infrequent use will have little impact on reducing
vitamin D synthesis in the skin (Raymond-
Lezman and Riskin, 2023).

Regarding the question about whether in
the last week, they consumed fish, many
respondents had consumed fish in the last week
as many as 83.06%. Fish is the main source for
obtaining vitamin D. The average daily intake of
vitamin D obtained from fish is 7.10 g (284 1U),
around 70% of the recommended amount of
vitamin D consumption, namely (400 IU) and fish
provides a contribution of 90.7% of total vitamin
D intake, so frequent fish intake can be
recommended in an effort to prevent vitamin D
deficiency. Several types of fish that contain
vitamin D are fatty fish such as tuna, salmon, eel,
mackerel, sardines, and cod. Apart from those,
there are also tilapia, catfish, tilapia, snapper,
gourami, mullet, salted fish, and shrimp
(Lorensia and Suryadinata, 2020). The amount of
vitamin D in fish does not change if the fish is
grilled, but the frying process with cooking oil
can reduce the amount of vitamin D in fish by
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50% due to the fat-soluble nature of vitamin D.
Fish consumption among Indonesians is very
varied, and many Indonesians are more likely to
consume meat, chicken, tempeh and tofu
(Sridonpai et al., 2022).

Respondents who drank milk were
59.67%. The type of milk that is good for
consumption is fortified milk. In Indonesia,
fortified milk is usually available in ready-to-
drink liquid packaged milk. However, drinking
milk alone is not enough to be a source of vitamin
D, because each glass of fortified milk contains
100 IU of vitamin D. Fortification is a process of
adding one or more certain micronutrients
(vitamins, and minerals) to improve the
nutritional status of people's health. The protein
contained in milk has a positive relationship with
bone mass and bone density (Lorensia and
Suryadinata, 2020).

Respondents who consumed eggs were
94.35%. Eggs are a source of protein that is rich
in vitamin D. The vitamin D content in egg yolks
is 279 IU per 67 grams. Eggs contain several
ingredients, in the form of zinc, selenium, retinol
and tocopherol. One of the biggest benefits of
eggs is that they are antioxidants which can
protect a person from degenerative diseases
including cardiovascular disease. Apart from
fried and boiled, many Indonesians also consume
eggs processed with STM] (milk, eggs (raw),
honey and ginger) (Lorensia and Suryadinata,
2020).

Consumption of vitamin D supplements
among respondents was only 23.29%. If vitamin
D intake is insufficient and exposure to sunlight
is insufficient, prevention of vitamin D deficiency
can be done by consuming vitamin D
supplements in the active form of 400-600
IU/day for ages 19-50 years. Meanwhile, if the
laboratory test results confirm that you have a
vitamin D deficiency or therapy is needed to
increase serum 25(0H)D to above 30ng/mL, then
you need to consume 1500 [U-2000 [U/day of
vitamin D (Contreras-Bolivar et al, 2021).
Providing vitamin D supplements is also justified
for individuals who are not at risk of vitamin D
deficiency but have inadequate nutritional intake
and sun exposure. In severe vitamin D deficiency
(<10ng/ml), it is recommended to prescribe a
loading dose of 50,000 IU of oral vitamin D for 8
weeks (Lorensia and Suryadinata, 2020).

Cross Tabulation of Knowledge-Attitudes and
Vitamin D status

Based on Table 7, the results of the chi-
square test are used to see the relationship
between total knowledge and total attitudes with
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vitamin D status. The results of the cross
tabulation between total knowledge and vitamin
D status in the chi-square test were obtained
asymp values. The sig is 0.173 (>0.05) which
proves that there was no significant relationship
between knowledge related vitamin D and
vitamin D status. The results of the cross
tabulation between total attitude and vitamin D
status in the chi-square test were obtained
asymp values. The sig is 0.960 (>0.05) which
proves that there was no significant relationship
between attitude related vitamin D and vitamin
D status. The results of the chi-square test are
considered invalid because the expected
frequency is less than 5 or cannot be more than
20% on categories.

The measurement of vitamin D status uses
a questionnaire that assesses the respondent's
lifestyle in the form of food intake containing
vitamin D and exposure to sunlight. The results
of the research showed that 68 (54.80%)
respondents were at risk of vitamin D deficiency
and 56 (45.20%) respondents were at no risk of
vitamin D deficiency. This research is in
accordance with that conducted by Nwosu and
Nji (2018) in the United States of America which
stated that exposure to cigarette smoke was a
determining factor in the incidence of vitamin D
deficiency after controlling for age, race, gender,
BMI, education and socioeconomic status.

Cigarettes affect vitamin D metabolism
through changes in gene expression and
influence nutritional intake of vitamin D (Yang et
al, 2021). Cigarette smoke containing nicotine
will enter 25% of the blood circulation and brain
in approximately 15 seconds. Then, nicotine will
be received by nicotinic receptors which will
trigger the release of hormones and
neurotransmitters, some of which are leptin,
which triggers a decrease in appetite (Calarco et
al., 2020). Modification of taste in smokers also
causes smokers to prefer certain foods. Smokers
more often consume instant foods, high in sugar,
meat and alcohol. As many as 20-50% of smokers
experience deficiencies in calcium folate,
magnesium, vitamins A, D and K and more than
50% experience deficiencies in fiber, potassium
and vitamin E (Ma and Lee, 2023). There are
several factors that can influence a decrease in
vitamin D status, including:

1. Reduced synthesis of vitamin D may result
from various factors, such as having
darker skin, the application of sunscreen,
wearing covered clothing, and engaging in
activities in shaded areas or indoors. Skin
pigmentation is a significant element
influencing the body's natural production
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of vitamin D. The darker a person's skin
color, the longer it takes to form vitamin D
compared to individuals with lighter skin.
How someone dresses is also a factor in
vitamin D synthesis. There are significant
differences in vitamin D synthesis
between UVB exposure in all parts of the
body compared to only the face, hands and
arms (Webb et al,, 2018).

2. Medical conditions are associated with
vitamin D deficiency, including chronic
kidney disorders, obesity, use of
anticonvulsant drugs, fat malabsorption,
and pregnancy. Patients with stage 4 and
5 chronic kidney disease who require
dialysis have a risk of reducing the ability
to synthesize 1,25-dihydroxyvitamin D.
Furthermore, obesity is a factor in vitamin
D deficiency (Christodoulou et al, 2021).
Each increase in BMI is associated with a
decrease in vitamin D in the body by
1.25%. This pattern is because vitamin D
is a fat-soluble vitamin. Therefore, it can
be stored in adipose tissue thereby
reducing vitamin D levels in the blood. A
number of studies have proven that obese
people tend to be more at risk because
obese people have a larger body mass and
accumulate fat, so that a lot of vitamin D is
dissolved and stored in adipose tissue,
resulting in less vitamin D being
synthesized and released into the
systemic circulation than in other people.
with non-obese subjects (Karampela et al.,
2021; Lorensia and Suryadinata, 2020).

CONCLUSIONS

Most respondents had a low level of
knowledge regarding vitamin D and a moderate
level of attitude regarding vitamin D. Most
respondents also had a risk level of vitamin D
deficiency status. The study found no substantial
correlation between knowledge and attitudes
concerning vitamin D, nor was there a significant
relationship between knowledge and attitudes
regarding vitamin D and vitamin D deficiency.
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Systemic exposure to cigarette smoke adversely affects the
metabolism of vitamin D. An individual's understanding of
smoking can significantly shape their attitude towards it. This
study sought to explore the correlation between knowledge
ERd attitudes regarding vitamin D levels among active smokers.
This type of research is cross sectional in the Mejoyo area,
carried out in April-July 2023. Respondents were male active
smokers who and not having allergies to fish, eggs and milk, by
using a purposive sampling technique. Respondents were
filling in demographic data, filling outa knowledge and attitude
questionnaire, as well as a vitamin D status questionnaire. The
relationship between knowledge, attitudes and vitamin D
status was tested using chi-square. The total number of
respondents was 124 people. Most respondents had low level
knowledge (82.40%)and medium attitude level (92.80%).
The risk of vitamin D deficiency was 54.80% and no risk of
vitamin D deficiency was 45.20%. With the chi-square test,
there was no significant relationship between knowledge
(P=0.173) and attitude (P=0.960) related to vitamin D and the
risk of vitamin D deficiency. Therefore, further research is
needed on the factors that influence vitamin D by increasing
knowledge and attitudes.

INTRODUCTION

There are currently 1.2 billion smokers globally, with 800 million residing in developing nations.

According to the World Health Organization (WHO), Indonesia ranks third in the world for the highest
number of smokers, following China and India (Holipah et al,, 2020). The resulting cigarette smoke will
cause local inflammation in the lungs, systemic inflammation involving several organs, systemic
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oxidative stress, vasomotor changes, changes in endothelial function and increased levels of several
procoagulant factors (Bernard et al,, Z2)19; Rounds & Lu, 2018).

Exposure to cigarette smoke can interfere with the metabolism of vitamin D and cause harm to
the renal tubules and liver. The levels of vitamin D in the blood are linked to the parathyroid hormone
(PTH) which results in impaired vitamin D metabolism, so that serum 25(0H)D levels are significantly
reduced in active smokers (Mousavi et al,, 2019). Vitamin D can be obtained from both food sources and
exposure to sunlight (Itkonen et al., 2016). Several factors such as age, body mass index, sun exposure,
dietary intake, and smoking behavior significantly affect an individual's vitamin D status (Santana et al,
2022). The primary factors contributing to vitamin D deficiency include reduced synthesis in the skin
resulting from insufficient sun exposure, advancing age, specific medications that may lower vitamin D
levels, and obesity (Raymond-Lezman & Riskin, 2023). In addition, reduced concentrations of vitamin D
in the bloodstream may lead to vitamin D deficiency among smokers, as smoking can stimulate enzymes
that enhance metabolic processes in the liver (Yang et al, 2021; Uzrail et al,, 2021).

Knowledge about smoking will influence the person's attitude towards smoking. This shows
that a person's attitude towards smoking still depends on a person's knowledge about smoking (Trofor
etal, 2019). An individual possessing extensive knowledge about the health implications of smoking and
the associated risks is likely to maintain a favorable perspective on the subject. Furthermore, the greater
the understanding one has regarding smoking, the more effectively th@) can influence the attitudes of
those in their vicinity concerning smoking and its consequences (Haq et al, 2019). Based on previous
research, Uzrail et al. (2021) regarding knowledge and attitudes towards vitamin D and Trofor et al.
(2019) regarding knowledge and attitudes towards smokers, it can be seen that there are similar studies
like this study. An individual's behavior is significantly shaped by their knowledge; as a person's
understanding improves, so too does their conduct. One of the factors that causes changes in attitudes
to behavior is knowledge. It can be said that before it becomes a behavior there will be a change in
attitude that comes from the knowledge a person has. Knowledge and attitudes are two factors that can
be observed or assessed and even possibly used for intervention (Uzrail et al, 2021; Trofor et al,, 2019).
This research aims to see a person's understanding regarding smokers' knowledge and attitudes
regarding lifestyle or living patterns, namely vitamin D intake for the body and the impacts it can have.
A questionnaire was employed as a measurement tool to assess the level of knowledge and attitudes
concerning vitamin D intake. This instrument specifically focused on individuals' understanding and
perspectives related} vitamin D (Jamil et al, 2019).

In previous research by Lee et al. (2015), to examine the relationship between vitamin D and
smoking on inflammatory markers, vitamin D levels were used to determine the amount of vitamin D in
the body, namely by taking blood samples for the concentration of 25(0OH)D. The level of vitamin D in
serum needed to avoid health problems ranges from 30-100 ng/mL (Amrein et al, 2020). Another
alternative for measuring vitamin D using blood samples is by using a questionnaire as a measurement
of vitamin D status. Research from Kuwabara et al. (2019), in observing a simple questionnaire to predict
vitamin D deficiency in adults in Japan with a total of 649 subjects, concluded that the results of the
questionnaire contained a number of questions such as age, gender, medication history, food intake and
sunscreen use were relevant to previously observed serum 25(0fJD concentrations. Apart from that,
research conducted by Lorensia et al. (2020), in observing the profile of vitamin D status, physical
activity and lung health in builders also used a questionnaire as a parameter for measuring vitamin D
status. The questionnaire consisted of 15 questions containing light exposure. sun, how long you get
exposure to sunlight, protective equipment from the sun, use of sunscreen, cosmetics containing SPF,
consumption of fish, eggs, milk, and vitamin D supplements, signs and symptoms of vitamin D (Lorensia
etal, 2022; Lorensia et al., 2024).

The vitamin D status questionnaire used had previously been carried out in Indonesia and had
been translated and validated from previous research by Suryadinata et al. (2019). The parameters for
assessing vitamin D status through the questionnaire include a variety of inquiries. These encompass
details regarding sun exposure, the duration of such exposure, the use of sun protection measures,
application of sunscreen, and the presence of cosmetics with Sun Protection Factor (SPF). Additionally,
the questionnaire addresses dietary intake of fish, eggs, and milk, along with the use of vitamin D
supplements, as well as any signs and symptoms associated with vitamin D deficiency (Lorensia et al.,
2020). Therefore, research was carried out regarding the vitamin D status of active smokers using a
questionnaire to provide initial data regarding the picture in the community and help in understanding
information previously received by pharmacists which could then be used as a first step in educating the
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public. Based on the description of the problem formulation above, this research aims to determine the
relationship between knowledge and attitudes towards vitamin D status in active smokers.

METHODS
Research Design

This research is quantitative research. This type of research is cross sectional to identify vitamin
D status in active smokers. This research s conducted in the Mejoyo area, carried out in April-July
2023. No. Ethics 128/KE/V /2023 from the University of Surabaya.

Research Variable

The variables in this study are knowledge and attitudes regarding vitamin D, and vitamin D
status in active smokers. Active smokers are people who consume cigarettes regularly, no matter how
small, even if it is just one cigarette a day (Hackshaw et al, 2018). Active smokers, as defined by the
Centers for Disease Control and Prevention (CDC), are individuals who have smoked a minimum of 100
cigarettes throughout their lifetime and currently engage in daily smoking (United States Public Health
Service Office of the Surgeon General; National Cent@for Chronic Disease Prevention and Health
Promotion (US) Office on Smoking and Health, 2020). Smoking classification based on the Brinkman
Index is divided into three categories, namely light smokers with a Brinkman Index of 0-199, moderate
smokers with a Brinkman Index of 200-599, and heavy smokers with a Brinkman Index 2600
(Supriyanto & Damayanti, 2023).

The knowledge questionnaire on vitamin D consists §§12 questions which contain knowledge
about the relationship between@ne disease and a lack of vitamin D, sources of information about
vitamin D, sources of vitamin D, the best time for the body to be exposed to sunlight, parts of the body
that need to be exposed to the sun, the risk of deficiency vitamin D in people who work in buildings, food
sources that contain vitamin D, sunlight can help produce vitamin D in the body, the best time to be
exposed to sunlight, the length of exposure depends on skin type (Jamil et al, 2019). This attitude
towards vitamin D is to determine good or bad attitudes regarding vitamin D intake in smokers. The
attitude questionnaire towards vitamin D consists of 12 questions whid@include bone health, the effect
of sun exposure on the risk of bone disease, how often you travel or walk under direct sunlight, the length
of time you are exposed to direct sunlight, lack of activities that can reduce your chances of getting
vitamin D. exposure to sunlight, use of sunscreen, need for vitamin D supaements, products fortified
with vitamin D, avoiding or not avoiding exposure to direct sunlight (Jamil etal, 2019).

Vitamin D status is a condition caused by a balance [[letween food intake and exposure to
sunlight which is needed by the body for metabolism. The measurement of the vitamin D status
questionnaire used was adapted based on previous reselich regarding sun exposure, vitamin D
supplements and milk consumption, signs and symptoms of vitamin D deficiency, foods containing
vitamin D. The vitamin D status questionnaire used has previously been carried out in Indonesia and has
been translated. and validated from previous research by Suryadinata et al. (2019) and Lorensia et al.
(2020). The vitamin D status questionBaire consists of 15 questions and is divided into 4 categories,
namely length of exposure to sunlight, consumption of foods containing vitamin D, consumption of fish
and supplements, and signs and symptoms of vitamin D deficiency (Lorensia & Suryadinata, 2020).
Population and Sample

The population in this study was male active smokers aged =19 years in the Mejoyo area. The
samples in this study were taken from the part of the population who were willing to take part in the
research with proof of filling out a questionnaire and not having allergies to fish, eggs and milk. In this
study, the populion size for adult active smokers was 125 smokers from previous feasibility studies,
so to calculate the minimum sample size required, use the Slovin formula (n=required sample size;
N=population size of 125 adult active smokers; e=5 %=critical value of accuracy limit). Based on the
results of these calculations, the number of respondents determined in this study is 95 respondents, so
the minimum number of respondents in this study must take data of at least 95 respondents. The method
of collecting respondents that will be used in this research is by using a purposive sampling technique.
Collecting Data Method

Respondents will be asked for approval to become subjects by providing Informed Consent,
filling in demographic data, filling out a knowledge and attitude questionnaire, as well as a vitamin D
status questionnaire. The relationship between knowledge, attitudes and vitamin D status was tested
using chi-square. If the P value <0.05 means there is a significant relationship between the two variables.
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Before the questionnaire can be used as aresearch measuring tool, it is necessary to carry out a
validation test first consisting of content validity and validity. construct. Validity is a measure that shows
the levels of validity or validity of an instrumf}t. Content validity is the validity of adapting a foreign
language questionnaire and then translating it into Indonesian, then giving it to three experts in the field
related to the questionnaire to obtain suitability in Indonesian. The content contained in the
questionnaire is to obtain a match regarding the language and content in the questionnaire. Construct
validation is validity where a questionnaire that has passed content validity will be tested on 30 potential
respondents, to find out whether the questionnaire can be used in research. Reliability defines a
questionnaire as a tool that can be trusted and remains consistent in providing the same results in two
or more measurements with the same measuring instrument. Reliability calculations are carried out on
questions that have been validated. Reliability figures can be calculated based on Cronbach's alpha. The
questionnaire will be declared reliable or acceptable if the Cronbach's Alpha value is 20.6.

Data Analysis Method

The method used in this research is descriptive, in d€criptive research, namely by collecting
quantitative data. The quantitative data in this research was analyzed using the statistical package for
social science (SPSS) Version 29 program. Data on the level of knowledge and attitudes of active smokers
regarding vitamin D among active smokers. The data obtained from the questionnaire was analyzed by
giving a score for each question from the knowledge and attitude questionnaire about vitamin D. The
score category for the answers given to each question from the questionnaire: High=75-100% (9
questions correct); Moderate=51-74% (7-8 questions correct); Less=10-50% (1-6 questions correct). In
the knowledge questionnaire, each number will be given a value. Correct answer=1; Wrong answer and
don't know=0. Maximum value if all correct = 12. In the attitude questionnaire, each number will be
assessed using a Likert scale with 5 answers ranging from 'strongly disagree' to 'strongly agree'. Scores
are given on a scale of 1-5 with a higher score for positive attitude answers. Maximum value if all
corfflit=60. Data on vitamin D status in active smokers is analyzed from each question for answers that
are non-deficiency will be given a score of 0 while answers that are deficient will be given a score of 1.
The total score of answers from respondents is then analyzed descriptively using SPSS 29 to determine
the median cut off point value.

RESULTS AND DISCUSSION
Validity andERliability test data for Knowledge and Attitudes regarding Vitamin D questionnaire
The validity and reliability test of the vitamin D status questionnaire in this study was taken
from the journal Suryadinata et al. (2019) which has validated and is reliable for all questions from four
categories. The validity test in this rerch was carried out by filling out a questionnaire by 35 people
with the same criteria as the sample. Based on the results of the validity test, it can be concluded that
there are 10 valid questions and 2 invalid questions because reount<reable(0.334). The questionnaire
questions in this study were tested for reliability, namely there were 10 valid questions that had
previously been tested for validity. A reliability test can be said to be #liable if the Cronbach's Alpha
value is 20.6. The questionnaire questions in this questionnaire can be said to be reliable because they
have a Cronbach's Alpha i value of 0.741 (Table 1). The validity test in this rlkarch was carried out by
filling out a questionnaire by 35 people with the same criteria as the sample. Based on the results of the
validity test, it can be concluded that there are 10 valid questions and 2 invalid questions because
Feount<I'table(0.334). The questionnaire questions in this study were tested for reliability, namely the
number of valid questions that had previously been tested for validity. A reliability test can be said to be
{Bliable if the Cronbach's Alpha value is 20.6. The questionnaire questions in this questionnaire can be
said to be reliable because they have a Cronbach's Alpha i value of 0.631 (Table 1). All questionnaire
knowledge questions that are answered correctly will be given a value of 1 point, if they are wrong and
don't know, they will be given a value of 0. Furthermore, the respondents’ answers will be divided into
three categories consisting of high, moderate, less.

Table 1. Results of Knowledge and Attitude Validity Tests about Vitamin D

Results Test Validity Knowledge about Vitamin D

D No. Question Feunt | Fuse |Information
Vitamin D 1 Disease bone like related osteoporosis with a lack of vitamins D. 0412 | 0.334 Valid
2 | Vitamin D can be produced from sunlight . 0.364 | 0.334 Valid
Sun Exposure| 3 In Indonesia, time ideal body exposed ray sun that is before the hour 0475 | 0.334 Valid
10 a.m.
4 Face is the only one parts of body Which need exposed sunlight. 0403 | 0.334 Valid
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5 Person with skin Which dark requires time more long to produce | 0.282% 0.334 Invalid
vitamin D from light compared personwith skin Which more bright
6 Person Which Work in in building at risk low lack vitamin D. 0.128* | 0.334 Invalid
7 Use veil Sun Which enough to do prevent entry light to in skin. 0.767 0.334 Valid
Source of a8 Fish with content fat tall one like salmon, tuna, And sardines included 0.690 0.334 Valid
vitamins D source food which contain vitamin D.
9 | Yellow eggis Wrong one source food Which contains vitamins D. 0.669 | 0.334 Valid
10 | Vegetables included in food source Which contain vitamin D 0.571 0.334 Valid
11 | Productmilk including inexamples of drinks Which enriched by vitamin 0.556 0.334 Valid
D
12 | Oil heart fish code is Wrong one example supplement Which contains 0.370 0.334 Valid
vitamins D.
Results Test Validity Attitudes about Vitamin D
Domain No. Question T count Tupe | Informatio
n
Bone health 1 | Osteoporosis is serious bone disease. 0.394 | 0.334 Valid
2 | ISall Have time to improve my bone health status . 0490 | 0.334 Valid
Sun 3 | Sun exposure can reduce risk of osteoporosis. 0.155* | 0.334 Invalid
Exposure 4 | We need dry in the sun body We under ray sun every day. 0.538 | 0.334 Valid
5 | Urbanization (moving from village to city ) can reduce opportunities For | 0497 | 0.334 Valid
exposed light.
6 | public recreation parks reduces opportunities to be exposed to light 0.383 | 0.334 Valid
sun.
7 | Lack of campaign who is focused on benefits of sunlight hinder 0393 | 0.334 Valid
production of vitamin D which the body needs.
8 | With Work all day full inside the building you can prevents the 0.321% | 0.334 Invalid
production of needed vitamin D body.
9 | We No need doing work House ladder outside the house if we 've done it | 0.524 | 0.334 Valid
in the House.
10 | Use of veil Solar energy must be done every day time before activities, 0627 | 0334 Valid
even if only for a short time .
Vitamin D 11 | Supplement vitamin D just necessary If exposure sunlight low. 0491 | 0.334 Valid
12 | Price milk Which enriched with vitamin D including expensive. 0372 | 0.334 Valid

Information: *) Invalid if rcount < rtable

Validity and reliability test data for Vitamin D Status questionnaire

The validity and reliability test of the vitamin D status questionnaire in this study was taken
from the journal Suryadinata et al. (2019) which has validated and is reliable for all questions from four
categories.

Respon@nt Characteristics

Data collection was carried out from April-July 2023 in the Mejoyo area by filling in a
questionnaire to measure vitamin D status. One respondent included the exclusion criteria, namely being
allergic to fish and eggs so they did not consume it at all. A total of 124 respondents met the research
inclusion requirements and were willing to fill out informed consent and questionnaires. The largest
number of respondents were adults with an age range of 19-44 years, 66 respondents (53.23%). In terms
of BMI characteristics, the highest number of respondents was those with normal BMI, 55 respondents
(44.35%). In the disease history table above, the same results were obtained for respondents, namely 3
respondents (2.42%) for hypertension, dyslipidemia and type 2 diabetes mellitus (Table 2). Based on
Table 2, the highest number of respondents smoked cigarettes =10 years, namely 90 respondents
(72.58%), while the highest number of cigarettes smoked was in the range 11-24, namely 60
respondents (48.38%). The degree of Brinkman index was highest in light smokers as many as 57
respondents (46.00%).

Table 2. Frequency Distribution of Respondents Characteristic

Respondent Characteristics Frequency Percentage (%)
(n=124)

Age (Years) Adults (19-44) 66 53.23
Pre-elderly [45-59) 16 37.10
Elderly (60 and above) 12 9.68

Body Mass Index (BMI) Underweight (<18.5) 11 8.87

(Haam et al, 2023) Normal body weight (18.5-22.9) 55 44,35
Overweight with risks (23-24.9]) 17 13.71
Obesity 1 [25-29.9) 35 28.23
Obesity 2 (= 30) [ 4.84
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Disease History Hypertension 3 242
Dyslipidemia 3 2,42
Type 2 Diabetes Mellitus 3 2.42
Rheumatoid Arthritis 1 0.81
no disease history 114 91.94
Length of ime smoking cigarettes (yvears) =10 34 27.42
(Pleasants etal, 2020) =10 90 72.58
Number of cigarettes ked (rods) (Hrabovsky | 1-10 per day 50 40.32
etal, 2019) 11-24 perday 60 48.39
More than 24 per day 14 11.29
Brinkman [ndex Light smoker (0-199) 57 45.97
(Herath et al, 2022) Medium smoker (200-600]) 53 42.74

Knowledge and Attitude Profile regarding Vitamin D

Based on Table 3, in the knowledge profile about vitamin D, it can be concluded that the domain
"vitamin D" was the one that most respondents could answer correctly, in question no.1 52.42%
answered correctly and in question no.2 52.42% answered correctly. answered correctly as much as
63.71%. Meanwhile, the question with the fewest correct answers was number 3 with only 4.84%
correct answers. In the attitude profile about vitamin D, the question that was most agreed upon by
respondents was number 4 in the domain "sun exposure” as much as 73.39%. Meanwhile, the question
most respondents disagreed with was number 9 in the same domain, as much as 26.61%.

Table 3. Profile of Knowledge and Attitudes regarding Vitamin D Intake of Respondents

Profile Knowledge about Vitamin D
Domain No Statement Total respondents answered (n=124)
Correct Wrong/No know
Freq v | Per ge | Freq v | Per g
(%) (%)
Vitamin D 1 Bone diseases such as oporosis are associated with a lack of vitamin D, 65 52.42 59 47.58
2 Vitamin D can be prndi& from sunlight . 79 63.71 45 36.29
Sun 3 In Indonesia, the ideal time for the body to be exposed to light the sun is before 6 +.84 118 95.16
Exposure 0'clock 10 Morning. ﬁ
4 Face is the only part ofthe body that need to be exposed to sunlight. 35 28.23 89 7177
7 Use veil Sun Which enough to do prevent entry sunlight to in skin 36 29.03 88 7097
Source of a8 Fish with content fat tall one like salmon, tuna, And sardines included source food 43 34.68 81 65.32
vitamins D which contain vitamin D.
9 | Yellowegg is Wrong one source food Which contains vitamins D. 4 35.48 80 64.52
10 | Vepetables included in food source Which contain vitamin D 9 7.26 115 92.74
11 | Product milkincuding in ples of drinks Which enriched by vitamin D 52 41.94 72 58.06
12 | 0il heart fish code is Wrong one example supple ment Which contains vitamins D a0 24.19 94 75.81
Profile Knowledge about Vitamin D
Domain No Statement Totalr ered (n=124)
Agree-Strongly Agree No know Don'tagree-
Stron
Freq; v | P 24 Freq v | Per ge | Frequency | Percentage
(%6) (%) (%)
Bone 1 Osteoporosis is serious bone disease. 81 65.32 41 33.06 2 1.61
health 2 1 5till Have time to improve my bone health status a7 7016 32 2581 5 4.03
Sun 4 ‘We need dry in the sun body We under ray sun 91 73.39 22 17.74 11 8.87
Exposure every day.
5 Urbanization (moving from village to city ) can a7 2084 61 49.19 26 2097
reduce opportunities For exposed sunlight .
6 public recreation parks reduces opportunities to 35 2823 61 49.19 28 2258
be exposed to light sun.
7 Lack of campaign who is focused on benefits of 61 49.19 53 42.74 10 8.06
sunlight hinder production of vitamin D which the
body needs.
9 We No need doing work House ladder outside the 33 2661 47 3790 i 3548
house if we 've done it inthe House.
10 Use of veil Solar energy must be done every day 34 2742 72 58.06 18 14.52
time before activities, even if only for a short time
Vitamin D 11 Supplement vitamin D just necessary If exposure 46 37.10 60 48.39 18 14.52
sunlight low:.
12 Price milk Which enriched with vitamin D 40 3226 72 58.06 12 9.68
including ive,

Based on Table 4, it can be inferred that the area with the highest knowledge regarding vitamin
D is "vitamin D" itself, with a percentage of 44.00%. Conversely, the area with the least knowledge was
"sun exposure,” which stands at 0.80%. Overall, the data indicated that a significant majority of
respondents, specifically 82.40%, possess a low level of knowledge. In terms of attitudes towards
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vitamin D, the domain reflecting the highest level of attitude was "bone health,"” recorded at 60.80%. In
contrast, both "sun exposure” and the overall "total attitude" are at the lowest level, each at 4.80%. The
total attitude assessment reveals that a predominant 92.80% of respondents exhibit a medium level of
attitude.

Table 4. Classification Level Knowledge and Attitudes regarding Vitamin D Respondent

Domain Level Category Knowledge
Good (75-100%) Medium (51-74%) Poor (10-50%) |
n Per e n Per e n Percentage
(%) (%) (%) |
Knowledge related to Vitamin D Vitamin D 55 44.35 0 0 69 55.65
Sun exposure 1 0.81 17 13.71 106 85.48
Source vitamin D 12 9.68 18 14.52 94 75.81
Total Knowledge 3 242 19 15.32 102 82.26
Attitudes related to Vitamin D Bone health 76 61.29 47 37.90 1 081
Sun exposure 6 484 97 78.23 21 16.94
Vitamin D 9 7.26 85 68.55 30 24.19
Total Attitude 6 4.84 116 93.55 2 161

In the "vitamin D" domain, the majority of respondents answered correctly, 52.42% and 63.71%
(Table 3). This is different from previous research by Lorensia et al. (2020c) from 118 smokers who
worked as construction workers. Most respondents did not know much about vitamin D (67.80%), who
did not know that the sun is the biggest source of vitamin D (72.88%). However, this research is similar
to respondents who have chronic respiratory diseases, such as by Lorensia et al. (2019), of 26 asthma
patients, the majority of respondents had received information about vitamin D as much as 92.31%,
which was generally obtained at school (61.54%) and family (26.92%). Respondents understood that
the sun is the largest source of vitamin D (73.08%), and vitamin D provides benefits for bone structure
(80.77%). Vitamin D plays an important role in maintaining calcium homeostasis, namely by increasing
calcium absorption in the intestine and mobilizing calcium from bones in conditions of inadequate
calcium intake. An adequate amount of calcium is very important to maintain calcium balance and is a
protective factor against osteoporosis. Adequate vitamin D is important for bone health and optimal
function of body organs and tissues (Rebelos et al.,, 2023; Khammissa et al., 2018).

Inthe "sun exposure” domain, the majority of respondents had a low level of knowledge, 85.60%
(Table 4). The optimal period for the body to receive sunlight exposure is between 10:00 AM and 2:00
PM, with the duration tailored to individual skin types. During this timeframe, the intensity of ultraviolet
B (UVB) rays surpasses that of ultraviolet A (UVA) rays. After 2:00 PM, the proportion of UVA rays
increases significantly. UVA rays are known to inflict prolonged skin damage as they penetrate deeper
into the skin compared to UVB rays. They can adversely affect the DNA within dermal cells, compromise
cell membranes, and alter the proteins responsible for collagen and elastin production, which are
essential for maintaining the skin's structural integrity. This can lead to skin laxity and the formation of
wrinkles. Furthermore, UVA exposure is associated with an increased risk of developing skin cancer. The
body needs exposure to sunlight but it should not be too frequent or too long (Lorensia et al.,, 2019;
Lorensia and Suryadinata, 2020). The parts of the body that can increase the synthesis of vitamin D in
the skin by exposure to sunlight are the areas of the skin on the face and the back of both hands, which
are equivalent to an area of 600 cm? As well as areas of facial skin, the back of both hands, shoulders or
back, several parts of the arms or legs which are equivalent to an area of 1200 cm? (Lorensia etal., 2019;
Lorensia and Suryadinata, 2020).

In the "source of vitamin D" domain, most respondents had a low level of knowledge, 76.00%
(Table 4). This is similar to previous research by Lorensia et al. (2023), out of 30 students in health
sector, showed that the majority of respondents had a good level of knowledge about vitamin D
(97.00%). They understand that the source of vitamin D is the sun (77.00%) and food (such as vegetables
(4.00%), meat (7.00%])), and vitamin supplements (4.00%). Vitamin D is the only type of vitamin
produced by the body. UVB rays on the skin that come from exposure to sunlight will be synthesized
when body heat converts previtamin D, namely 7-dehydrocholesterol, which is distributed throughout
the body into a more active final form. If there are other factors that can limit maximum exposure to
sunlight on the skin, this will greatly affect vitamin D production. The body's need for vitamin D can be
met by 80-100% by vitamin D which is synthesized in the skin when exposed to direct sunlight
(Raymond-Lezman and Riskin, 2023).

In the "b@le health" domain, the majority of respondents had a low attitude level of 60.80%
(Table 4). This is similar to previous research by Lorensia et al. (2024), of the 52 adults, the majority of
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respondents had a low attitude towards vitamin D, 98.08%. Most asthma subjects had unfavorable
attitudes (96.15%), and all non-asthmatic subjects had unfavorable attitudes. Bone density disorders or
osteoporosis is a major health problem caused by many factors. Osteoporosis is a disease characterized
by low bone mass and deterioration of bone tissue, causing increased fragility and risk of bone fractures.
This bone density disorder often appears without any real symptoms and is only realized after the
fracture, or what is known as the silent disease (Sézen et al, 2017). The attitude towards this question
was considered good as seen from the large number of respondents who answered strongly agree /agree,
which could be due to someone's personal experience with this matter, where they know that
osteoporosis is a serious bone disease. Apart from that, the influence of other people on a person can
cause a person's attitude to believe that osteoporosis is a serious bone disease. Bone mass will decrease
over time. The risk of osteoporosisincreases with age, after passing the peak bone mass formation, bones
will experience a decrease in bone density. Bone mass begins to decrease in the early 30s with a small
amount of reduction in trabecular bone in the spine (Sézen et al, 2017; Voulgaridou et al, 2023). By
being exposed to sunlight, consuming foods that contain vitamin D and taking vitamin D supplements
can prevent deterioration in bone health (Lorensia and Suryadinata, 2020).

In the "sun exposure” domain, the majority of respondents had a medilfJ attitude level of
77.60% (Table 4). Adults who live in rural areas have higher exposure to sunlight compared to adulf
who live in urban areas. Based on previous research, N lhout et al. (2021) regarding sun exposure in
rural and urban areas, the results were that rural adults in this study were more likely to work outdoors
or in motorized vehicles (compared to indoors), which may explain the dose of middayfun exposure
higher. The high level of sun exposure obtained can also be caused by types of outdoor activities (e.g.,
outdoor work, outdoor recreational activities) and attitudinal factors (e.g, feeling more attractive when
sunbathing) which may differ between rural and urban residents. The attitude to this question was rated
as moderate, which can be seen from the number of respondents who answered that they did not know,
which could be due to a person's personal experience with this matter, where a person's move from the
village to the city can result in reduced opportunities for exposure to the sun. And mass media such as
newspapers or other communication media can also influence a person's attitude, where news that
should be delivered factually is delivered objectively, the lack of information provided means that there
are still many people who don't know about this. Apart from that, the influence of other people on a
person can cause a person's attitude to believe that urbanization will reduce their exposure to sunlight.

In the "vitamin D" domain, the majority of respondents had a medium attitude level of 68.00%
(Table 4). Many people avoid direct exposure to the sun, doing work outside the home can increase the
opportunity to be exposed to sunlight, even if only briefly. Exposure to sunlight cannot penetrate the
skin when the skin is supposed to form vitamin D, but many people avoid direct sunlight. The best
duration of sun exposure is 15 minutes to 2 hours per day depending on skin type. Doing more physical
activity can help make movement easier, keep the body's muscles loose (flexible) and the joints
functioning well (Lorensia and Suryadinata, 2020).

Cross Tabulation of Knowledge and Attitudes

Based on Table 5, the results of the cross tabulation of total knowledge with total attitudes
which have the highest fflquency are in the poor knowledge category with 95 respondents (76.00%)
with moderate attitudes. The results of the chi-square test are used to see the relationship between total
knowledge and total attitudes. The results of the cross tabulation between total knowledge and total
attitude in the chi-square test were obtained nJmp values. The sig is 0.935 (>0.05) which proves that
there was no significant relationship between knowledge and attitudes related to vitamin D. The results
of the chi-square test are considered invalid because the expected frequency is less than 5 or cannot be
more than 20% on categories. From the information below the table, it can be seen that this assumption
is not met because there are 7 cells (77.8%) that fllve an expected frequency below five and the lowest
expected frequency is 0.07. So, it can be said that the chi-square test cannot clearly see the relationship
between knowledge and attitudes based on the table above.

Table 5. Cross tabulation of Total Knowledge with Total Attitudes

Total Knowledge Total Attitude TOTAL
High Moderate Less
(100%-75%) (74%-51%) (50%-10%)
n |Percentage| n |Percentage| n |Percentage n Percentage
(%) (%) (%) (%)
High (100%-75%) 0 0.00 3 241 0 0.00 3 241
Moderate (74%-51%) 1 0.81 18 1452 0 0.00 19 15.32
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161 | 102 |
161 | |

7661 | 2 | 82.26 |

9355 | 2 |

403 [ 95 |
484 | 116 |

[ Less (50%-10%) [ 5 ]
| Total [ e |

The results of this research are compared with previous research by Jamil et al. (2019), the
results were that 44.89% had good knowledge of sun exposure and vitamin D intake, in the moderate
category it was 29.25%, and in the poor category it was 25.85%. The lowest knowledge score was on the
question 'vegetables are a food source of vitamin D' as much as 50.30%. So the difference is that the
percentage in the bad category in this study is higher than in the comparison study, while in the good
category and the moderate category in this study it is lower than in the comparison study. The next
difference lies in the research area, because each region has a different culture and habits, and the sample
in this study is also different. The next results are compared with previous research by Lorensia et al.
(2020b) is based on the sample studied, the comparison research sample was students related to obesity,
while in this study the sample was male active smokers. The next difference lies in the research area,
because each region has a different culture and habits.

The attitude of active smokers that has been obtained in this research is mostly in the medium
category, namely with 26-37 correct questions amounting to (74%-51%), which is 116 out of 125
respondents and has a percentage of 92.80%. The second highest number was in the good category,
namely with 238 correct questions of (100%-75%), which was 6 out of 125 respondents and had a
percentage of 4.80%. In this study, it was said that the average attitude regarding vitamin D intake
among active smokers was moderate because many of the respondents’ attitudes lacked knowledge and
did not know questions related to vitamin D, so that education could be provided from the relevant
health service regarding vitamin D which was expected to be followed [ holding outreach activities. can
improve respondents’ attitudes regarding vitamin D for the body. The results of this research are
compared with previous research by Jamil et al. (2019), the results were that 76.19% had a moderate
attitude towards sun exposure and vitamin D intake, in the good category there were 23.80%, and there
were no respondents in the bad category. The next difference lies in the research area, because each
region has a different culture and habits, and the sample in this study is also different. The next results
are compared with previous research by Lorensia et al. (2020b) is based on the sample studied, the
comparison research sample was students related to obesity, while in this study the sample was male
active smokers.

Vitamin D Status Profile
The instrument for measuring vitamin D in this research uses a questionnaire cofisting of 15
questions which are categorized into 4 categories, namely length of exposure to sunlight, consumption
of foods containing vitamin D, consumption of fish oil and supplements, as well as signs and symptoms
of vitamin D deficiency.each question (Table 6).
1
Table 6. Distribution Profile of Answers to the Vitamin D Status Questionnaire among Respondents

No. uestion Answer Frequency |[Percentage
(n=124) (%0)
1. What time do you usually get direct sunlight? 07.00-09.00 67 54.03
10.00-11.00 32 25.80
12.00-14.00 19 15.32
15.00-17.00 6 4.83
2. Do you use skin protection equipment (umbrella, hat, Yes 115 92.74
jacket, sunscreen cream, etc.) from direct sun No 9 7.25
exposure?
3. ‘What skin protective equipment do you use (There can | Umbrella 3 241
be more than one answer) Hat 77 62.09
Jacket 69 55.64
Sun block / sunscreen 7 5.64
Other 5 4.03
4, How often do you use skin protection equipment in Every day 18 14.51
question no.3 ¥ Sometimes 69 55.64
Seldom 28 22.58
Never 9 7.25
5. Do you usually wear closed clothes, such as long- Yes 84 67.74
sleeved shirts and wousers every day? No 40 32.25
6. Face 68 54.83
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Which parts of the body do you want to protect from Hand 18 14.51
direct sunlight with the protective equipment you Arm 23 18.54
chose in question no. 3 ? (there can be more than Foot 4 3.22
one answer) Back & shoulders 51 4112
Whole body 16 12.90
Never 9 7.25
7. Do you use cosmetic products (facial moisturizer, body | Yes 12 9.68
and lﬁ/fream}J powder etc. with SPF content? No 112 90.32
8. Does the cosmetics you use contain UVA and UVB Yes 12 9.68
protection? No 112 90.32
9. Have you consumed fish in the last week? Yes 103 83.06
No 21 16.94
10. Have you consumed fish in the last week? (there can Love the taste 48 38.71
be more than one answer) Get health benefits 27 21.77
Diet to reduce weight 6 4.83
The price is cheaper/more 16 12.90
affordable
Coincidentally fish dishes were 49 39.51
available to eat
11. Have you consumed milk in the last week? Yes 74 59.67
No 50 40.32
12. Have you consumed eggs in the last week? Yes 117 94.35
No 7 5.65
13. Do you consume fish oil? Yes 7 5.65
No 117 94.35
14. Do you take supplements? Yes 29 23.39
No 95 76.61
15. Have you ever experienced this condition? (there can Muscle pain included lower 75 60.48
be more than one answer) back pain
Pain in the hips, back and legs 63 50.81
Muscle weakness 26 20.96
ily experiencing bad moods 10 8.06
or depression
Low immunity such as frequent 33 26.61
colds in winter Never

1

%e results of the frequency and percentage of vitamin D status in active smokers are in Table
7 which states that in the group who were at risk of vitamin D deficiency there were 68 people (54.80%)
and no have a risk of vitamin D deficiency were 56 people (45.20%). Respondents who did not have a
vitamin D deficiency obtained an averagdBf 8.98 with a minimum value of 1 and a maximum value of 11.
Meanwhile, for respondents who were at risk of vitamin D deficiency, the average was 13.40 with a
minimum value of 12 and a maximum value of 17. Determining the vitamin D status of resporf{lents was
carried out based on looking at the median cut off point value from the respondent data, where the
categorization was done by looking at the median data from active smoker respondents as shown in
Table 4.5. The total question score is divided into 2 categories, namely having no risk of deficiency (total
score <12) and having arisk of deficiency (total score 212).

The first question is about what time you usually get direct exposure to sunlight. The most
answers were at 07.00-09.00 WIB as much as 54.03%. The best time to get sun exposure is from 10.00
WIB to 14.00 WIB. During these hours, UVB and UVA sunlight can stimulate human skin to produce
vitamin D. If exposure to sunlight is less than 10.00 or more than 14.00, the body will not get enough
vitamin D so that human skin synthesizes little vitamin D. The time of exposure is one of the important
factors in the synthesis of vitamin D. Research was carried out on elderly women in Jakarta, Indonesia
(6° south latitude), building upon prior studies. The participants were exposed to sunlight from 07:00 to
16:00 WIB, and a UV meter was utilized to measure the minimum erythemal dose (MED) values on an
hourly basis. The findings revealed that the peak UVB intensity was recorded between 11:00 and 13:00
WIB in the afternoon. The UVB radiation derived from sunlight plays a crucial role in facilitating the
synthesis of vitamin D within the skin (Lorenf& and Suryadinata, 2020).

The next question is about whether you use skin protection equipment (umbrella, hat, jacket,
sunscreen cream, etc.) from direct exposure to sunlight. Active smoker respondents who answered "yes"
used skin protective equipment as much as 92.74%. Meanwhile, the types of leather protective
equipment that are most widely used are hats at 62.09% and jackets at 55.64%. Based on the theory, it
is stated that individuals who avoid sun exposure, including using sunscreen, hats and umbrellas, are at
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risk of vitamin D deficiency. Using skin protective equipment is not a problem, but it is better to let your
face get sun exposure 3 times a week to get enough vitamin D. (Raymond-Lezman and Riskin, 2023).

Questions about wearing closed clothing. Respondents used closed clothing every day as much
as 67.74%. Descriptions of the closed clothing used include jackets, trousers and long-sleeved shirts.
People who tend to wear closed clothes are at risk of having low vitamin D status. Wearing short clothes
is better thdgJlong-sleeved clothes because it leaves enough face and arms to help vitarfzh D synthesis
(Al-Yatama et al., 2019). Prevention of vitamin D deficiency can be done by allowing the body to be
exposed to direct sunlight for 15-20 minutes with a minimum of 40% of the skin surface exposed to
sunlight. Based on Holick's rules regarding exposure to sunlight for 25 minutes, 3 times a week at 09.00
in the morning can meet the body's vitamin D needs (Lorensia and Suryadinata, 2020).

Questions about the part of the body to be protected. The biggest answer from respondents
regarding the part of the body that is protected was the face at 54.83%, followed by the back and
shoulders at 41.12%. This is because in everyday life the average respondent wears skin protective
equipment such as hats and jackets. Accordingto previous research from Chalcraft etal. (2020), exposing
the face and arms to sunlight can increase vitamin D synthesis in the skin. Questions about using
cosmetic products containing SPF. Respondents who used cosmetic products with SPF content were
9.68%. Cosmetic products containing SPF 8 can reduce previtamin D3 by 93% while SPF 15 is 99%.
Regular use of sunblock can significantly reduce vitamin D production in the skin. Using good sunscreen
is giving 15 minutes without using sunscreen on the face and arms every day, which is enough to
maintain vitamin D (Lorensia and Suryadinata, 2020). Sun Protection Factor (SPF) is a means of
protecting the skin from UVB rays. When the SPF value increases, protection from UVB rays also
increases. Although the use of sunblock will have a risk of low vitamin D status, infrequent use will have
little impact on reducing vitamin D synthesis in the skin (Raymond-Lezman and Risifl, 2023).

Question about whetHEJ in the last week, you consumed fish. Respondents who consumed fish
in the last week were 83.06%. Fish is the main source for obtaining vitamin D. The average daily intake
of vitamin D obtained from fish is 7.10 g (284 IU), around 70% of the recommende@hmount of vitamin
D consumption, namely (400 [U) and fish provides a contribution of 90.7% of total vitamin D intake, so
[B:quent fish intake can be recommended in an effort to prevent vitamin D deficiency. Several types of
fish that contain vitamin D are fatty fish such as tuna, salmon, eel, mackerel, sardines, tuna. Apart from
that, there are also tilapia, catfish, tilapia, snapper, gourami, mullet, salted fish and shrimp (Lorensia and
Suryadinata, 2020). The amount of vitamin D in fish does not change if thefElsh is grilled, but the frying
process with cooking oil can reduce the amount of vitamin D in fish by 50% due to the fat-soluble nature
of vitamin D. Fish consumption among Indonesians is very rare, Indonesians are more likely to consume
meat, chicken, tempeh and tofu (Sridonpai et al.,, 2022).

Respondents who drank milk were 59.67%. The type of milk that is good for consumption is
fortified milk. In Indonesia, fortified milk is usually available in ready-to-drink liquid packaged milk.
However, drinking milk alone is not enough to be a source of vitamin D. This is because each glass of
fortified milk contains 100 IU of vitamin D. Fortification is a process of adding one or more certain
micronutrients (vitamins, minerals) to improve the nutritional status of people's health. The protein
contained in milk has a positive relationship with bone mass and bone density (Lorensia and
Suryadinata, 2020).

Respondents who consumed eggs were 94.35%. Eggs are a source of protein that is rich in
vitamin D. The vitamin D content in egg yolks is 279 IU per 67 grams. Eggs contain several ingredients,
in the form of zinc, selenium, retinol and tocopherol. One of the biggest benefits of eggs is that they are
antioxidants which can protect a person from degenerative diseases including cardiovascular disease.
Apart from fried and boiled, many Indonesians also consume eggs processed with STMJ (milk, eggs
(raw), honey and ginger) (Lorensia and Suryadinata, 2020).

Consumption of vitamin D supplements among respondents was only 23.29%. If vitamin D
intak@k insufficient and exposure to sunlight is insufficient, prevention of vitamin D deficiency can be
done by consuming vitamin D supplements in the active form of 400-600 IU/day for ages 19-50 years.
Meanwhile, if the laboratory test results confirm that you have a vitamin D deficiency or therapy is
needed to increase serum 25(0H)D to above 30ng/mL, then you need to consume 1500 1U-2000 IU/day
of vitamin D (Contreras-Bolivar et al., 2021). Providing vitamin D supplements is also justified for
individuals who are not at risk of vitamin D deficiency but have inadequate nutritional intake and sun
exposure. Severe vitamin D deficiency (<10ng/ml) is recommended to prescribea loading dose 0f 50,000
1U of oral vitamin D for 8 weeks (Lorensia and Suryadinata, 2020).
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Cross Tabulation of Knowillge-Attitudes and Vitamin D status

Based on Table 7, the results of the chi-square teffl) are used to see the relationship between
total knowledge and total attitudes with vitamin D status. The results of the cross tabulation between
total knowledge and vEJmin D status in the chi-square test were obtained asymp values. The sig is 0.173
(>0.05) which proves thahere was no significant relationship between knowledge related vitamin D
and vitamin D status. The results of the cross tabulation between total attitude and viJmin D status in
the chi-square test were obtained asymp values. The sigis 0.960 (>0.05) which proves that there was no
significant relationship between attitude related vitamin D and vitamin D status. The results of the chi-
square test are considered invalid because the expected frequency is less than 5 or cannot be more than
20% on categories.

Table 7. Categories of Vitamin D Status among Respondents

Vitamin D status Assess Active Total Knowledge Total Attitude
categories itami kers
D status (n=124)
n (%) High Moderate Less High Meoderate Less
(75-100%) | (51-74%) |(10-50%) | (75-100%) | (51-74%) | (10-50%)
Has noriskof <12 56 1 5 50 3 52 1
vitamin D deficiency (45.16) (0.80) (4.03) (40.32) (2.42) (41.94) (0.80)
Has risk of vitamin D =12 68 2 14 52 3 64 1
deficiency (54.84) (1.61) (11.29) (41.94) (2.42) (51.61) (0.80)
Total 3 19 102 6 116 2
(242) (15.32) (82.26) (4.84) (93.55) (1.61)

The measurement of vitamin D status uses a questionnaire that assesses the respondent's
lifestyle in the form of food intake containing vitamin D and exposure to sunlight. The results of the
research showed that 68 (54.80%) respondents were at risk of vitamin D deficiency and 56 (45.20%)
respondents were at no risk of vitamin D deficiency. This research is in accordance with that conducted
by Nwosu and Nji (2018) in the United States which stated that exposure to cigarette smoke was a
determining factor in the incidence of vitamin D deficiency after controlling for age, race, gender, BM],
education and socioeconomic status.

Cigarettes affect vitamin D metabolism through changes in gene expression and influence
nutritional intake of vitamin D (Yang et al., 2021). Cigarette smoke containing nicotine will enter 25% of
the blood circulation and brain in approximately 15 seconds. Then nicotine will be received by nicotinic
receptors which will trigger the release of hormones and neurotransmitters, some of which are leptin,
which triggers a decrease in appetite (Calarco et al., 2020). Modification of taste in smokers also causes
smokers to prefer certain foods. Smokers more often consume instant foods, high in sugar, meat and
alcohol. As many as 20-50% of smokers experience deficiencies in calcium folate, magnesium, vitamins
A, D and K and more than 50% experience deficiencies in fiber, potassium and vitamin E (Ma and Lee,
2023). There are several factors that can influence a decrease in vitamin D status, including:

1. Reduced synthesis of vitamin D may result from various factors, such as having darker skin, the
application of sunscreen, wearing covered clothing, and engaging in activities in shaded areas or
indoors. SHE) pigmentation is a significant element influencing the body's natural production of
vitamin D. The darker a person's skin color, the longer it takes to form vitamin D compared to
individuals with lighter skin. How you dress is also a factor in vitamin D synthesis. There are
significant differences in vitamin D synthesis between UVB exposure in all parts of the body
compared to only the face, hands and arms (Webb et al., 2018).

2. Medical conditions associated with vitamin D deficiency, including chronic kidney disorders,
obesity, use of anticonvulsant drugs, fat malabsorption, and pregnancy. Patients with stage 4 and
5 chronic kidney disease who require @lysis have a risk of reducing the ability to synthesize
1,25-dihydroxyvitamin D. Furthermore, obesity is a factor in vitamin D deficiency (Christodoulou
etal.,, 2021). Each increase in BMI is associated with a decrease in vitamin D in the body by 1.25%.
This is because yfimin D is a fat-soluble vitamin. Therefore it can be stored in adipose tissue
thereby reducing vitamin D levels in the blood. A number of studies have proven that obese people
End to be more at risk because obese people have a larger body mass and accumulate fat, so that
a lot of vitamin D is dissolved and stored in adipose tissue, resulting in less vitamin D being
synthesized and released into the systemic circulation than in other people. with non-obese
subjects (Karampela et al., 2021; Lorensia and Suryadinata, 2020).
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CONCLUSIONS

Most respondents had a low level of knowledge regarding vitamin D and a moderate level of
attitude regarding vitamin D. Most respondents had a risk level of vitamin D deficiency status. The study
found no substantial correlation between knowledge and attitudes concerning vitamin D, nor was there
a significant relationship between knowledge and attitudes regarding vitamin D and vitamin D
deficiency.
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