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Abstract

Background: Farmers have to check their health status, inctpBinod sugar levels. Diabetes mellitus is most
commonly assessed using the fasting plasma gluesse

Aim: The objective of this study was to analyze theedéhces in blood sugar levels of smoker farmersand
smoker farmers in the Posbindu report of Pakusaailtd Center Jember.

Material and Method: This study was a survey analysis, that used a tobtrospective study design, which
used secondary data. The population was all ofptiticipants of Posbindu PTM at Pakusari healthtezen
Jember within inclusion criteria and who do not éaany exclusion criteria with a number sample of 11
farmers. The data were analyzed from secondaryiddtee form of identity, smoking behavior, and tileod
sugar level. The data of smoking behavior was useg@erform smoking habits among farmers and their
relationship with blood sugar level. The Chi-squas was used to answer the research questions.

Results: The result showed that were no significant diffeeeim blood sugar levels between smoker farmers and
non-smoker farmers @¢2,705; p-value >0,05 =1,000) but the analyticat tesed Mann Whitney Test get result
significant relationship between age and smokingal®r (p-value = 0,026) and then this study shdwese is
significant relationship between gender and smokigigavior (p-value = 0,001).

Conclusions: This study shows there is no difference in bloodasuevels between smoker farmers and non-
smoker farmers. Therefore, it is necessary to @urithentify the factors that affect blood sugarelevin farmers.

Key Words: Blood sugar levels, smoking, not smoking, farmers

Introduction such as lack of physical activity, stress and

: . smoking behaviour (Sandrelly, Karim and
The prevalence of Non Communicable Disea : S .
(NCD) in the world is 73% (WHO, 2018)ﬁsl(ﬂrchayatl, 2017). Smoking is confirmed to be

. . . : /" one of the risk factors for increasing blood sugar
Diabetes Mellitus (DM) is a metabolic endocrin .
disease caused by increasing of blood su§ rVeIS in the body (Roux et al., 2017).

levels in the body (Sari, Darlan and Prasety ndonesia becomes a country with the largest

, .. Clgarette consumption in the world after China
2018). The prevalence of DM in Indonesia is .
30.4% (Kemenkes RI, 2016). The increase iﬁnd India (Kemenkes RI, 2018). The prevalence

i : ) i
blood sugar levels is caused by several facto?é smokers in rural areas is 37.7% (Nurida,
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Levani and Hakam, 2019). A report from ThePublic Health Centre. The inclusion criteria were
Institute National de Prevention et d'Educatiothe participants of Posbindu PTM aged more
pour la Sante (INPES) shows that the prevalentigan 15 and less than 64 years old and worked as
of active smokers in France is 17% in farmefarmers. Meanwhile, the exclusion criteria were:
groups (Roux et al., 2017). Active smokers hav@) The participants who had not complete data of
a 26% risk factor of metabolic syndrome (Sursmoking behavior and blood sugar levels for 3
Liu and Ning, 2012). The nicotine can causenonths; (i) The participants who did not had
insulin resistance because it can interfere ttmmplete data of smoking behavior; (iii) The
release of insulin (Dwi Ario, 2014).. Insulin participants who did not had complete data of
resistance will trigger hyperglycaemia. Indonesiblood sugar levels. The data in this study was
implements several strategies to overcome ti3&5 data of farmers who were registered at
problem of NCD, it is the Integrated Non-Posbindu PTM of Pakusari Public Health Centre
Communicable Disease Development Posember regency from January to March 2020.
(Posbindu PTM) which is carried out at everyrhe data screening process (Figure 1) identified
village (WHO, 2015). The Posbindu PTM carrie845 data, of which 122 participants did not had
out activities such as health screening fartomplete data of smoking behaviour and blood
smoking behavior, measuring body weightsugar levels for 3 months, 93 participants aged
checking blood sugar levels, counselingnore than 64 years old, 16 participants did not
(Kemenkes RI, 2012). In 2015, the achievememtitad complete data of smoking behaviour and
of Posbindu PTM in Indonesia was 8.6%blood sugar levels for 3 months and 3
(Andayasari and Opitasari, 2019). The report gfarticipants did not had complete data of
Posbindu PTM at the Pakusari Public Healtemoking behaviour. Therefore, the final data was
Centre showed a fluctuating results. In 2019, thEL1 participants.
participants of Posbindu PTM at the Pakusaltnstruments: A card for health risk factor of
Public Health Centre was 1.344 participants. THECD (KMS) questionnaire was used in this study
incidence of DM during 2019 was 62.4% and ifsee in Appendix 1). This questionnaire consisted
increased every month. 8.5% of them weref participants characteristics including age,
categorized as DM in January then in Februagender, education, marital status, religion,
increased to 18.3% and continued to increagdysical activity, consumption of fruit and
rapidly to 32.3% in March. Therefore,vegetables, smoking behaviour and random
identification is needed related to the differencblood sugar data. The assessment of physical
of blood sugar levels among smoker farmers arattivity in KMS questionnaire carried out by
non-smoker farmers at the Pakusari Publigealth workers with the requirements if
Health Centre of Jember regency. The objectiygarticipants lack of physical activity (not
of this study was to analyze the difference ofnough) 3 times/week or lack of 150 minutes and
blood sugar levels among smoker farmers armlfficient of physical activity (enough) if carried
non-smoker farmers at the Pakusari Publigut for 3 to 5 times/week or more than 150
Health Centre of Jember regency. The answarinutes/week. Meanwhile, the assessment of
guestion ‘Does there a difference of blood sugdruit and vegetables consumption was “less than
levels among smoker farmers and non-smokér portions” if lack of 300-400 gram in fruit and
farmers at the Pakusari Public Health Centre ekgetables consumption and “more than 5
Jember regency?’ was sought and the hypothegpisrtions” if more than 300-400 gram of fruit and
of the research was determined as follows. vegetables consumption.
Ho: There is no difference in blood sugar level®ata collection: The data were collected through
between smoker farmers and non-smoker farmesarveys of KMS Posbindu PTM. Firstly, the head
Hi: There are difference in blood sugar levelsf Pakusari Public Health Centre received an
between smoker farmers and non-smoker farmeggplanation regarding the aims and objectives of
Methods the study. _ _ _
The researchers coordinated with the person in
Design and participants: This study used a charge of Posbindu PTM programs at Pakusari
retrospective cohort study to analyze th&ublic Health Centre of Jember regency and
difference of blood sugar levels among smokearocessed the data obtained so that it could be
farmers and non-smoker farmers. This study usedhalysed and a conclusion was drawn.
secondary data of Posbindu PTM at Pakusari
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Ethical consideration: The study was approved characteristics with median and percentile 25-75
by the Ethical Committee Review Board of(ffor numeric data) and percentage (for
Indonesia of the Faculty of Dentistry, Universitycategorical data). Chi square test and Mann-
of Jember N0.978/UN25.8/KEPK/DL/2020. Whitney test were used to analyse the difference
Data analysesAll data were analysed using thebetween independent variable and dependent
IBM statistical Package for Social Sciencesariable. A p-value <0.05 was considered
software program, version 23.0. Statististatistically significant.

descriptive was used to determine participants

Research Flow:The research screening can be seen in the chaw bel

Total data of Posbindu PTM based
on secondary data

(n=345) Participants who doesn't fulfil
\1/ > inclusion criteria (93 visitors are
over64years ol) (n=93
The inclusion criteria of participants
(n=252
« | EXxclusion criteria (122 participants
N/ “|  were absent for 3 month) (n=122)
The inclusion criteria of participants
(n=130)
Exclusion criteria (16 participants
> | doesn’'t have smoking behavior data
v and the results of measuring blood
The inclusion criteria of participants sugar level) (n=16
(n=114)
« Exclusion criteria (3 participants
/2 “| doesn’t have smoking behavior datg)
The inclusion criteria of participants (n=3)
(n=111)
\ 4
Total data: 111

Total data of Posbindu PTM based
on secondary data

(n= 345)

Figure 1. Sample Screening
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Results sufficient physical activity 70.3% and most of
- . em consumed less than 5 servings of fruit and
Characteristics of participants (Table 1) showetgl] o .
that the median age of participants were 50 (4¥_e getablgs per day (71.2%). The participants
57) years, with 79.3% of participants of female haracteristics in th'$ resea_rc_h were cpmpnsgd_ of
and 20.7% of the male participants. The majorit ge, gender, education, religion, physical activity
of pa}ticipants were 49 5% (')f educate nd consumption of fruit and vegetables as it
elementary school and all of them were Muslir%vOUIOI be presented on the table below.

and married. While, the participants had

Table 1. Characteristics of Participants in Posbindu PTMPakusari Public Health
Centre, Jember Regency.

Characteristics n (%)

Age (years)

Md (P25-P7s) 50 (42-57)
Gender

Man 23 (20.7)

Woman 88 (79.3)
Education

Not attending school 4 (3.6)

Elementary School 55 (49.5)

Junior High School 28 (25.2)

Senior High School 24 (21.6)
Physical Activity

Not enough 33 (29.7)

Enough 78 (70.3)

Consumption of fruit vegetables <5
portions a day
Less than 5 portions a

79 (71.2)
day
More than 5 portions a
32 (28.8)
day
Religion
Islam 111 (100)
Marital status
Married 111 (100)

Md=Median, P25-P75=25-75th percentile; n (%)=tpeicentage of participants
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The majority of participants were 79.3% ofhyperglycemia. It were adjusted to the KMS

female farmers. These findings indicate that theosbindu PTM which were divided into 3

participants were dominated by female. Based arategories as follow as; 80-144 mg/dl, 145-199
previous research female was more likely teng/dl and >200 mg/dIThese data was changed

control their health status than male (Andayasadrito 2 criteria that was hyperglycemia and not
and Opitasari, 2019). Therefore, it wadyperglycemia. The change in this category
encouraged the female to come to poshindu PThésed on the assessment of PTM risk factors,
so that the participants were dominated bgamely > 200 mg/dl is called hyperglycemia,

female.Figure 2 describe that the blood sugavhile < 200 mg/dl is not hyperglycemia. The

levels among farmers of Posbindu PTM oflistribution of blood sugar levels can be seen
Pakusari Public Health Centre were 35%learly in Figure 2.

60 (54,1%)

39 (35,1%)

12 (10,8%)

> 200 mg/d 145-199 mg/d| 80-144 mg/d|

Figure 2. Blood Sugar Levels of Farmers

The blood sugar levels among farmers werg significant relationship between age and
identified in normal categories or notblood sugar levels (p= 0.259), while gender
hyperglycaemia. That condition may bend blood sugar levels also showed no
caused by several factors as presented significant relationship (p-value= 0.486; p >
Table 2. Table 2 shows that female farmef®.05). The results of this analysis also show
in this study more than not hyperglycaemiahat there is no relationship between physical
Based on age also shows that more farmaastivity and blood sugar levels (p = 0.206)
are not hyperglycaemic. The results o&nd then this analysis shows that there is
statistical analysis showed that there was relationship between consumption of fruit
and vegetables with blood sugar levels p-
value 0.013 (p < 0.05).

Table 2.Blood Sugar Levels of Farmers.

Blood Sugar Leve(n, %),

Hyperglycemia Not valpue
ypergly Hyperglycemi;
Age
Md (FP2s-P7s) 39 (35.1 72 (64.9 0.25¢
Gende
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Man 10 (9.0 13 (11.7 0.48¢°
Womar 29 (26.1 59 (53.2

Physical Activity
Not enoug! 15 (13.5 18 (16.2 0.20¢°
Enougl 24 (21.6 54 (48.6

Consumption of Fruit
Vegetables
< 5 portions a de
Less than 5

portions i day 34 (31.2) 44 (40.4) 0.01
More than 5
portions a da 5(4.6) 26 (28.4)

Total 30 (35.1 72 (649

The level of significance was determined by the M&¥vhitney testand the Chi Square t&st

This study shows that farmers who had normc';lrlhIS study is reverse proportional with other

blood sugar levels were dominated than farme%Udies which get result that physical activity has
who hyperglycaemia (35.1%). This study als significant relationship with blood sugar levels,
o s f:arme.rs aged 45 yea? a participants has high of physical activity so

: : . e glucose uptake by muscles will increase so
experienced hyperglycaemia. Therefore, it w é .
identified that age had insignificant relationshi at blood sugar levels in the body was balanced

. S . Nurayati and Andriani, 2017). Based on the
with blood sugar levels (p=0.0259). This resul . .
was dissimilar with state of previous research th r@donesmn Ministry of Health, the recommended

there were significant correlation between ag%hipS hgft'j%al iﬁt(')\\/,:g dlstr?atltI?ﬁ:ie:gc\)/v;nsmil:gsn?fig:zi
and blood sugar levels, it caused by the ris y 9

factor of DM will increase of participants ageor elationship betvye(_an phys_|cal activity a_nd blood
ugar levels. This is possible because influenced

more than 45 years and then the insuliE other factors such as rest of farmer’s diet and
sensitivity will decrease so that can affect to th Y

blood sugar levels (Masruroh, 2018) . Finally, | ender. Our results identified that consumption of
this study there is a difference between theo fuit and veget_ables was correlated with blood
because it is influenced by participantfugallr Ie;/(?ls. Itis af(f)et;:]t to the ”Ofrr]”?‘(; bkt).?.d dsl'iﬁat
characteristics which in the farmers havc?gr?szn?inga;rmuﬁr;.nd vezretra?tfleeaslrganl sigpl)(l)erted t?1e
sufficient of physical activity. balance of blood sugar level (Masruroh, 2018).
Statistical analysis showed that there walgnproving daily consumption of fruit and
insignificant relationship between gender andegetables can supported the blood sugar level's
blood sugar levels. The other studies showed thatlance because the vitamins and fibre contained
there was significant relationship between gendér fruit and vegetables can decrease the food
and blood sugar levels (Jarvis, 2019). Thimtake so that it can supported the balance of
differences were influenced by data in this studylood sugar levels.

which is dominated by female farmers. Th'?ased on Table 3 it can be seen that most of the

study showed that ~the incidence o grmers in Posbindu PTM were no smoking but

hyperglycaemia in female farmers to be high
26.1% than male farmers 9%. There is 17%

that difference among female and male farmer
This study is in line with previous studies relate
hyperglycaemia and gender that female are{E

times more at risk factor of DM becausng%). This study showed that there was

physically female have a greater chance . .
increasing body mass index. Based on that da{:é)rrelated between age and smoking behavior. It

these differences indicate that female are more gqun dbeaf:oegr?gwset?t'tsﬁ;altﬁgfglf,a(g Z ?é?:t?fn;?il
risk factor of developing DM than male farmers. y . L . >nip
between physical activity and smoking behavior

e results from Table 3 show that there is a
relationship between gender and smoking
ehavior in farmers (p = 0.001). Furthermore,
ale farmers were smoking (8.1%) and than
ere are some of female farmers are smoking
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(p = 0.006) and there was no relationshipurthermore, the analysis showed that smoking
between vegetable and fruit consumption arigehavior to be carried out by farmers aged 35
smoking behavior (p = 0.070). Furthermoreyears.

obtain information about smoking behavior can

be seen in the following table. Smoking behavior of male farmers may have

The study results also identified that majority o een started when they were in adolescence. In
farmers in Posbindu PTM of Pakusari Publi€ ddition, this study showed that physical activity

: . correlated with smoking behavior. It shows that
0
Health Centre were no smoking 85.6%. This i oking can reduce the physical performance so

EgjstIbl\/(\a/hki)cilcail:sfjomfilr?;[g(ée% b);etrzzlsaﬁolsnt tgﬁat it has an impact to their health status.
y y ' owever, this study shows that there is no

them not smokmg._The re_sults shov_ved thfactorrelated between consumption fruit and
gender correlated with smoking behavior. Thi

results consistent with a previous study th Ks/egetables with smoking behavior. ‘Table 4

. . . escribed that there was no significant difference
smoking behavior of male influenced by severa

factors . such as  environmental  factors’ blood sugar levels among smoker farmer and
psychological factors and biological faCtorsr’]on-smoker farmers. The results of the chi square
balanced (Nurayati and Andriani, 2017; Nur’analygs are presented in table 4 as follows:

2019).
Table 3.Distribution of Smoking behaviour of farmers.
Smoking (n, %)
p value
smoking No smoking
Age
Md (P25-P75) 16 (14.4) 95 (85.6) 0.026
Gender
Man 9(8,1) 14 (12.6) 0.001
Woman 7 (6.3) 81 (73.0)
Physical Activity
Not enough 10 (9.0) 23 (20.7) 0.006
Enough 6 (5,4) 72 (64.9)
Consumption of Fruit
Vegetables < 5 portions a day
Less than 5 portions a day 8 (7.2) 71 (64.0) 0.070
More than 5 portions a day 8 (7.2) 24 (21.6)
Total 16 (14.4) 95 (85.6)

The level of significance was determined by the ManWhitney tesfand Fisher's Exact test

Table 4.Difference blood sugar levels among smoker farraagsnon-smoker farmers.

0,
Smoke BIoog Sugar Lewve _ X2 P value RR . 95% C
Hyperglycemii No Hyperglycemi Min Max
Yes in, %) 6 (5.4% 10 (9.0% 0.046 1,000 1,080 0541 2,152
No (n, %) 33 (29.7% 62 (55.9%

Source: secondary data of NCD Poshindu in PakBsdnlic Health Centre, 2020
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. . Besides the incomplete data in at least the
Discussion variables studied, so that it can also cause the

Our results identified that there was ndterpretation to be less broad. Therefore,
significant difference in blood sugar leveld€search with primary data is needed to get a
among smoker farmers and non-smokdyider interpretation of the results and more
farmers. The study results was consistefPMplete data. Furthermore, health workers
with a previous study but contradicted wittf® €xpected to provide health screening on
another research (Jarvis, 2019). Th&'e blood sugar levels and smoking
difference results in each study are possibRe¢haviour of farmers and provide health
because of the different characteristic§ducation, counselling on the importance of
Participant characteristics such as hereditafy Possess the blood sugar level's balance
disease, diabetes history, diet, stress af@ld than decrease a smoking intensity.
lifestyle that are nothing in this study need tConclusion This study showed that there is no
be considered. The literature reviewlifference of blood sugar levels among smoker
described that smoking is one of the riskarmers and non-smoker farmers in Pakusari
factors for hyperglycaemia, but it can bé’ublic Health Centre of Jember Regency. The
prevented by increasing a healthy lifestyledSk factors of DM can reduce by controlled the
such as doing physical activity, diet, and nghysical activity, diet, stress and smoking
smoking (Nurayati and Andriani, 2017). ehaviour. However, in '[hI.S study was found that
. . .’'there was a relationship between age and
Other fac_:tors such as physical activity, moking behaviour, there was as relationship
gender, diet can affect to blood sugar levelgeen gender and smoking, there was a
and it is contribute to the incidence of DMyglationship between physical activity and
so that these factors can be controlled ¥moking behaviour and then there was a
decrease the incidence of DM. relationship between consumption of fruits and

getables with blood sugar levels. Thus, the
Furthermore, the result showed that there W‘)é{ udy results suggest that further identification o

no difference of blood sugar levels aMmoNghe factors that affect blood sugar levels needs to
smoker farmers and non-smoker farmers, byt control to reduce the incidence of DM.

the incidence rate of 16 smoker farmers had ,
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Appendix 1. KMS Questionnaire
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