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Diabetes mellitus (DM) is a chronic metabolic disorder and a major global problem. 
Coffee contains several bioactive compounds, such as caffeine, chlorogenic acid, 

trigonelline, cafestol, and kahweol, associated with a reduced risk of type 2 DM. This 

study aimed to assess the relationship between coffee consumption habits and blood 
glucose levels of farmers in Jenggawah Village, Jenggawah Subdistrict, Jember 

Regency. We used a cross-sectional study design. The sample of this study was 137 

farmers who were taken by purposive sampling. Assessment of coffee consumption 
habits was conducted using a questionnaire. At the same time, data on random blood 

glucose levels were obtained from medical records of the Bakti Sosial Akbar dan 

Pengobatan Gratis Agromedis activities in Jenggawah Village in June 2022. Statistical 
analysis was performed using the Kruskall-Wallis test, and multivariate analysis using 

linear regression. The results showed that there was no statistically significant difference 

in random blood glucose levels between groups based on the variable type of coffee 
consumed (p=0.212), the level of coffee consumption (p=0.211), and the amount of 

sugar added to the coffee (p=0.086). However, the linear regression test results showed 

that the amount of added sugar in coffee had the greatest relationship with blood glucose 
levels compared to other independent variables (p=0.031). In conclusion, there was no 

relationship between coffee consumption habits and random blood glucose levels of 

farmers in Jenggawah Village. Further research is needed to confirm these findings. 
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INTRODUCTION 

Diabetes mellitus (DM) is a chronic metabolic disorder that is a global problem with enormous social, 

health, and economic consequences. It is characterized by persistent hyperglycemia caused by impaired 

insulin secretion, insulin action, or both (Reed et al., 2021). The number of diabetes patients has been 

rapidly increasing across the world. The International Diabetes Federation in 2021 reported 537 million 

people with diabetes, predicted to increase by 783 million in 2045. Indonesia itself ranks fifth in the top 10 

countries with the highest number of people with DM, with 19.5 million suffering from this disease 

(International Diabetes Federation, 2021). Furthermore, according to the data from Riset Kesehatan Dasar 

(Riskesdas) in 2018, the prevalence of diabetes mellitus based on the type of work as a farmer in Indonesia 

was 12.6% (Kemenkes RI, 2019). 

Dietary intervention has been considered an effective strategy to prevent the occurrence of DM and its 

complications. Coffee is one of the most popular drinks worldwide, with an estimated consumption of 500 

billion cups annually (Forouhi et al., 2018; Ramli et al., 2021). Bioactive compounds in coffee, such as 

caffeine, chlorogenic acid, trigonelline, cafestol, and kahweol, have received special consideration 
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regarding their beneficial effects on various chronic diseases, particularly type 2 DM. Several studies have 

reported that dose-dependent coffee consumption has been shown to lower the risk of developing type 2 

DM (Bae, 2021; Reis et al., 2019). However, many of these studies did not clearly describe the type of 

coffee they investigated.  

Coffee processed differently can produce different chemical compositions (Shi et al., 2020). In Indonesia, 

processed coffee widely circulated in the market is usually available in two forms, which are ground coffee 

and instant coffee. Ground coffee is served by mixing ground coffee beans with boiling water. Meanwhile, 

most Indonesians consume instant coffee as a mixture of sugar and coffee, including 3-in-1 coffee, a 

mixture of coffee, sugar, and milk or creamer (Sudiyarto et al., 2012). According to one prospective cohort 

study conducted on the Korean population, men who consumed 3-in-1 coffee had a lower risk of 

developing high fasting blood glucose levels than those who did not (Tan et al., 2021). In contrast to these 

results, a cross-sectional study also conducted in Korea showed that 3-in-1 coffee consumption in DM 

patients was positively correlated with the increase in fasting blood glucose levels (Yoo & Park, 2022). 

This suggests that the findings are still inconclusive and further research is needed. 

Jenggawah Village is in Jenggawah Subdistrict, Jember Regency. Most of the villagers of Jenggawah work 

as farmers or farm laborers, as many as 2,519 people, which makes this village one of the Agromedicine-

fostered villages (BPS Kabupaten Jember, 2022). Given the high number of Indonesians employed in the 

agricultural sector, to our knowledge, there are no studies assessing the association between coffee 

consumption habits in farmer populations. Based on this background, we are interested in conducting 

further research on the relationship between coffee consumption habits and blood glucose levels among 

farmers in Jenggawah Village, Jenggawah Subdistrict, Jember Regency. 

 

METHOD 

This study used a cross-sectional approach to analyze the relationship between coffee consumption habits 

and farmers' blood glucose levels. The population of this study is all people who work as farmers and 

attend the Bakti Sosial Akbar dan Pengobatan Gratis Agromedis activities in June 2022 in Jenggawah 

Village. The inclusion criteria of this study were Jenggawah villagers who worked as farmers or farm 

laborers, aged ≥18 years, were willing to participate in this study and had signed the informed consent 

sheet. While the exclusion criteria were participants who were diagnosed with DM through history taking 

and blood glucose examination, consumed more than one type of coffee, and had incomplete data. Based 

on these criteria, 137 samples were obtained using the purposive sampling technique. This study has 

received ethical approval from the Health Research Ethics Commission of the Faculty of Dentistry, 

University of Jember, with number 1826/UN25.8/KEPK/DL/2022. 
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This study used a combination of primary and secondary data. The independent variables studied were 

coffee consumption habits assessed based on the type of coffee consumed, the level of coffee consumed 

daily, and the amount of added sugar in coffee obtained from filling out questionnaire sheets through 

interviews. The research questionnaire has been tested for validity and reliability with a corrected item-

total correlation value of more than 0.3 and Cronbach's alpha value of more than 0.7. Meanwhile, the 

dependent variable was random blood glucose levels obtained from medical record data of the Bakti Sosial 

Akbar dan Pengobatan Gratis Agromedis activities in Jenggawah Village. For the assessment of coffee 

consumption habits, participants were asked about the type of coffee consumed, including 1) non-drinkers, 

2) mixed instant coffee, and 3) ground coffee; the level of coffee consumption, comprising 1) non-

drinkers, 2) <1 cups/day, 3) 1-2 cups/day, and 4) ≥3 cups/day; as well as the amount of added sugar in 

coffee, that is 1) non-drinkers, 2) mixed instant coffee, 3) <3 teaspoons, and 4) ≥ 3 teaspoons. 

Statistical analysis was performed using SPSS version 26 (IBM Corp, Armonk, NY). The univariate 

analysis used in this study involved analysis of the frequency and percentage of age, gender, and coffee 

consumption habits. Meanwhile, bivariate analysis was conducted using the Kruskall-Wallis test with an 

alpha value of 0.05. Then, multivariate analysis was carried out with linear regression tests to see the 

relationship between several independent variables and the dependent variable, and determine which 

independent variable had the greatest influence on the dependent variable. 

 

RESULT 

Based on Table 1 below, most of the samples were dominated by the age group 45-64 years (63.5%), and 

according to gender, the proportion of samples that were female (70.1%) was greaterT compared to men 

(29.9%). 

Table 1. Demographic characteristics of the study participants 
Characteristics Frequency (n) Percentage (%) 

Age (years)   

18-44 23 16.8 

45-64 87 63.5 

≥65 27 19.7 

Gender   

Male 41 29.9 

Female 96 70.1 

Total 137 100 

 

In addition, Table 2 demonstrates that 56 samples (40.9%) were non-coffee drinkers. By type, ground 

coffee was the sample's most consumed coffee (41.6%). Furthermore, according to the level of coffee 

consumption, most of the samples (27.7%) in this study drank 1-2 cups of coffee daily. Moreover, based 

on the amount of added sugar in coffee, 24 samples (17.5%) were drinkers of mixed instant coffee. In 

contrast, for those who consumed ground coffee, the majority (23.4%) added ≥3 teaspoons of sugar to their 
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coffee. The Kruskall-Wallis test results indicated that there were no significant differences in blood 

glucose levels according to the type of coffee consumed (p=0.212), the level of coffee consumed daily 

(p=0.211), and the amount of added sugar in coffee (p=0.086). 

Table 2. Kruskall-Wallis test results of the relationship between coffee consumption habits and farmers’ 

blood glucose levels 
  N (%) Median (min-max) P value 

Types of coffee consumed Non-coffee drinkers 56 (40.9) 116 (68-168) 0.212 

Mixed instant coffee 24 (17.5) 102.5 (77-189) 

Ground coffee 57 (41.6) 113 (78-184) 

Coffee consumption levels Non-coffee drinkers 56 (40.9) 116 (68-168) 0.211 

<1 cups/day 31 (22.6) 113 (77-189) 

1-2 cups/day 38 (27.7) 106 (78-172) 

≥3 cups/day 12 (8.8) 123 (90-178) 

Amount of added sugar in coffee Non-coffee drinkers 56 (40.9) 116 (68-168) 0.086 

Mixed instant coffee 24 (17.5) 102.5 (77-189) 

<3 teaspoons 25 (18.2) 107 (78-172) 

≥3 teaspoons 32 (23.4) 117.5 (78-184) 

Total  137 (100)   

 

We further conducted a multivariate analysis using a linear regression test with enter method, as seen in 

Table 3. 

Table 3. Linear regression test results of the relationship between coffee consumption habits and farmers' 

blood glucose levels 
Variables Standardized beta coefficient P value 

Types of coffee consumed -0.628 0.089 

Coffee consumption levels -0.024 0.885 

Amount of added sugar in coffee 0.684 0.031 

F 1.728 0.164 

R Square 0.038  

 

Table 3 indicates that simultaneously there was no significant relationship between the variables of type of 

coffee consumed, level of coffee consumption, and amount of added sugar in coffee with blood glucose 

levels (p=0.164). In addition, it is also known that the coefficient of determination or R Square is 0.038 or 

3.8%, which means that all the independent variables tested have a very weak relationship with blood 

glucose levels. However, the analysis obtained that the variable amount of added sugar in coffee has the 

largest standardized beta coefficient value, which is 0.684, meaning that the more sugar added to coffee, 

the higher the blood glucose level of the sample (p=0.031). 

 

DISCUSSION 

This cross-sectional study investigated the relationship between coffee consumption habits and blood 

glucose levels in farmers not diagnosed with DM. Over the past few decades, much literature has 

supported the association between coffee consumption habits and a reduced risk of type 2 DM. Several 

mechanisms have been proposed to explain the effects of coffee consumption on glucose metabolism. 

Caffeine may affect blood glucose levels by decreasing appetite and increasing basal metabolic rate or 
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thermogenesis by activating the sympathetic nervous system. In addition, caffeine is also known to reduce 

glucose production in the liver by inhibiting adenosine A2B receptors and stimulating glucose transport 

through the activation of cyclic adenosine monophosphate (cAMP)-dependent protein kinase α-1. 

However, there is evidence that acute caffeine consumption may increase postprandial blood glucose 

levels by transiently impairing insulin sensitivity (Feyisa et al., 2019; Kolb et al., 2021).  

Chlorogenic acid and trigonelline have similar effects on glucose metabolism, reducing the digestion and 

absorption of carbohydrates in the gastrointestinal tract by inhibiting the enzymes amylase, α-glucosidase, 

and sodium-glucose cotransporter (SGLT) channels. In addition, both compounds can also inhibit glucose 

release in the liver by inhibiting the enzyme glucose-6-phosphatase. It has also been shown that both 

compounds can improve insulin sensitivity and stimulate glucose transport in skeletal muscle through 

adenosine monophosphate-activated protein kinase (AMPK) activation. Both caffeine, chlorogenic acid, 

and trigonelline can also reduce oxidative stress through their antioxidant capabilities (Lu et al., 2020; 

Sanlier et al., 2019; Zhou et al., 2012). Moreover, the major diterpenes in coffee, cafestol, and kahweol 

may also increase glucose uptake in muscle via activation of AMPK, which in turn may indirectly 

stimulate glycolysis via activation of the enzyme phosphofructokinase-2 (Ren et al., 2019).  

Our research findings showed no significant relationship between the type of coffee consumed by the 

sample and blood glucose levels. This result is similar to the study by Cornelis and van Dam (2020), which 

showed no significant association between coffee consumption and fasting blood glucose levels, regardless 

of the type of coffee consumed (Cornelis & van Dam, 2020). On the other hand, a systematic review of 

clinical trials conducted by Reis et al. (2019) reported that short-term consumption of caffeinated coffee or 

black coffee might lead to an increase in the area under the curve (AUC) of glucose. While in the long 

term, coffee consumption can improve glucose metabolism by lowering glucose AUC and improving 

insulin response (Reis et al., 2019). 

This study also revealed that there was no significant relationship between the level of coffee consumption 

and blood glucose levels. This result aligns with a study by Yamashita et al. (2012), who reported no 

significant correlation between coffee consumption and fasting blood glucose levels (Yamashita et al., 

2012). Contrary to these results, several other observational studies have shown that coffee consumption is 

significantly inversely correlated with fasting blood glucose or blood glucose levels 2 hours after an oral 

glucose tolerance test (OGTT) (Ghavami et al., 2021; Kabeya et al., 2022; Shin et al., 2019; Takami et al., 

2013; Yarmolinsky et al., 2015). In theory, coffee consumption is related to the amount of bioactive 

content entering the body. To date, there is no specific recommendation for coffee consumption levels to 

prevent type 2 DM, but a meta-analysis by Ding et al. (2014) mentioned that people who consumed 1-6 

cups/day of coffee had a relative risk (RR; 95% CI) of developing diabetes of 0.92 (0.90-0.94), 0.85 (0.82-

0.88), 0.79 (0.75-0.83), 0.75 (0.71-0.80), 0.71 (0.65-0.76), and 0.67 (0.61-0.74) compared to those who did 
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not or rarely consumed coffee (Ding et al., 2014). However, the United States Food and Drug 

Administration (US FDA) states that the safe limit for adults to consume coffee is 4-5 cups/day or 

equivalent to 400 mg of caffeine (US FDA, 2018). 

This study also found no significant relationship between the amount of added sugar in coffee and blood 

glucose levels. However, based on the results of multivariate analysis with linear regression test, the 

amount of added sugar in coffee had the greatest association with blood glucose levels compared to other 

independent variables studied. This finding aligns with a cross-sectional study by O’Connor et al. (2018), 

which showed that sugar added to coffee, tea, and cereal was positively correlated with glycemia and 

inflammatory markers (O’Connor et al., 2018). In addition, two other cross-sectional studies conducted in 

Korea showed that consumption of mixed instant coffee containing added sugar and creamer was 

associated with an increased risk of obesity and abdominal obesity, metabolic syndrome, decreased high-

density lipoprotein (HDL) levels, increased fasting blood glucose levels, and hemoglobin A1c (HbA1C). 

The association observed in the study may be due to excess calorie intake from added sugar and creamer. 

High sugar intake can lead to an increase in glycemic index and a decrease in HDL levels by disturbing 

insulin sensitivity. The high saturated fatty acid content of creamer is also associated with reduced anti-

inflammatory properties of HDL cholesterol (Kim et al., 2014; Yoo & Park, 2022). 

The lack of a significant relationship between coffee consumption habits and blood glucose levels in this 

study could be due to several factors. The different species, processing methods, and brewing techniques 

of coffee participants consume are known to affect the quality and composition of coffee. The roasting 

process can reduce most of the polyphenol content in coffee while causing no significant change in 

caffeine content (Hu et al., 2019; Shi et al., 2020). In addition, there may be participants who forgot to 

recall their coffee consumption habits, so recall bias cannot be excluded from this study. The 

predominance of the female gender may also affect the results of this study. In women, estrogen is known 

to protect against insulin resistance by activating estrogen receptor α (ERα). Estrogen also has antioxidant 

properties that protect pancreatic β-cells from apoptosis and prevent insulin deficiency (Lionardi et al., 

2020; Tramunt et al., 2020). The impact of habitual coffee consumption may also not be observed in 

apparently healthy samples with normal glucose metabolism (Yamashita et al., 2012). This is supported by 

the fact that, in general, agricultural populations have higher levels of occupational and physical activity, 

and healthier traditional diets than other occupation groups, which in turn have a lower risk of developing 

DM (Davis-Lameloise et al., 2013). 

This study has several limitations; the use of a cross-sectional study design cannot determine the direction 

of causality because exposure and outcomes are assessed simultaneously. Also, participants were not asked 

to provide information on caffeine's presence, coffee consumption duration, and total daily energy intake. 

Other than that, we only focused on coffee consumption habits as a determinant of farmers' random blood 
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glucose levels, whereas there are several other important factors, such as physical activity level, smoking 

and alcohol consumption history, comorbidities, and certain restrictions that may alter the diet. 

Nevertheless, observational studies conducted directly in humans can also provide credible information 

because they are assessed based on clinical conditions in the community. 

 

CONCLUSION 

In conclusion, there was no significant relationship between coffee consumption habits and blood glucose 

levels assessed by the type of coffee consumed, the level of coffee consumption in a day, and the amount 

of added sugar in coffee. However, the results of multivariate analysis showed that the amount of added 

sugar in coffee had the highest relationship with blood glucose levels than other independent variables. 

Further observational studies or clinical trials with a randomized controlled trial (RCT) design and a 

larger sample considering other factors not examined in this study are needed to determine a more precise 

relationship. 
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