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 Chronic obstructive pulmonary disease (COPD) is a major global health 

problem and has an impact on increasing healthcare costs and decreasing 

productivity. The use of natural therapy in the treatment of chronic 

diseases is an opportunity for Indonesia as a tropical country that has 

many variations of plants that have the potential to become herbal 

medicines. Infusion red ginger (Zingiber officinale var. rubrum) is one of 

the most widely consumed medicinal plants in Indonesia. This study at to 

determine the effectiveness of improving lung function in red ginger 

infusion in increasing the value of forced expiratory volume in 1 second 

(FEV1) and forced vital capacity (FVC) in COPD patients. The research 

method used was pre-post design in May until September 2021. 

Respondents were adult COPD patients domiciled in Mojoanyar districts, 

Mojokerto City. The study was conducted by examining lung function, 

then continued with 250 grams of red ginger steeping therapy for 4 

months. Data analysis to examine the effectiveness of improving lung 

function in red ginger infusion in increasing the value of FEV1/FVC in 

COPD patients using t-test. Respondents used in this study were 21 

people. The average age of the respondents was 53.24 years. The 

normality test showed that the average per month all data were normally 

distributed (Pvalue>0.05). Then continued with the t-test showing that 

there is a significant change every month (P value=0.000). Infusion of red 

ginger for 4 months was proven to be effective in increasing lung function 

from the parameter values of FEV1/FVC significantly. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Chronic obstructive pulmonary disease (COPD) is a major global health problem with an increasing disease 

burden and impact on health care spending. COPD is an irreversible airflow limitation. Conventional 

treatment is currently aimed at relieving symptoms, preventing recurrent exacerbations, maintaining optimal 

lung function and improving quality of life [1]. According to World Health Statistics, COPD will be the 

third leading cause of death in the world in 2030. Based on data obtained from Basic Health Research 
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(2013), COPD has a prevalence of 3.7% per one million population in Indonesia [2]. COPD has become 

like a ticking time bomb in Indonesia, because there are many conditions in the community with very high 

risk of COPD with impaired lung function but are not aware of it [3], [4]. COPD is a chronic disease that 

requires long-term therapy. Synthetic treatments are not always safe, and often lead to undesirable effects 

[5- 7] and medication nonadherence [8], [9]. The unsatisfactory treatment outcomes of conventional 

medicine, and the side effects associated with some drug classes, such as steroids and theophylline, have 

contributed substantially to the increasing popularity of complementary and alternative medicine and, in 

particular, herbal medicine [10], [11]. 

 

Patients with COPD have a higher prevalence of coronary ischemia and other factors that put them at higher 

risk for COVID-19-related complications. Several observational and case-control studies have confirmed a 

higher prevalence of cardiovascular disease in COPD patients than in the general population, possibly due 

to shared risk factors or associated pathogenic mechanisms. Despite major differences in studies evaluating 

the association between COPD and cardiovascular disease, COPD patients undoubtedly have a higher 

prevalence of coronary ischemia and other risk factors that may worsen the prognosis of COVID-19. Of the 

31,633 COPD patients, 793 had a diagnosis of COVID-19. The proportion of patients with COVID-19 in 

the COPD population was significantly higher than in the general population aged >40 years. COPD was 

associated with a higher risk for poor disease outcome (combined end points included admission to an 

intensive care unit, invasive ventilation, or death), as reflected by a hazard ratio (HR) of 2681 (95% CI 

1424–5,0480), after adjusting for with age and smoking. Compared with non-COPD individuals, COPD 

patients with COVID-19 exhibit a much poorer disease prognosis, as evaluated by hospitalization and 

mortality. Patients with COPD and COVID-19 had more comorbidities than non-COPD patients. 

Pneumonia was the most common diagnosis among COPD patients hospitalized for COVID-19 (59%); 19% 

of patients showed pulmonary infiltrates suggestive of pneumonia and heart failure. COPD patients with 

COVID-19 show higher rates of hospitalization and mortality, mainly related to pneumonia [12]. 

 

A strong immune system can help increase the body's resistance so as to reduce the risk in the midst of the 

COVID-19 pandemic [13], [14]. Chronic lung diseases such as COPD and asthma are at high risk of 

developing serious conditions if infected with COVID-19 [15- 17]. Data in the world show that 70% of 

deaths are caused by non-communicable diseases, such as asthma and COPD which account for 15% of 

deaths worldwide [18]. Chronic lung diseases (COPD, asthma, pulmonary fibrosis and lung cancer) are at 

high risk of developing serious conditions if infected with COVID-19. Patients with severe and/or 

uncontrolled asthma/COPD are at higher risk for more severe infections [13], [14]. 

 

Indonesia as a tropical country, has many variations of plants that have the potential to be herbal medicines. 

One of the plants that are commonly found is ginger (Zingiber officinale) [13]. Ginger (Zingiber officinale 

Roscoe) is a common and widely used spice. The health benefits of ginger are mainly attributed to its 

phenolic compounds, such as gingerols and shogaols [14]. Red ginger (Zingiber officinale var. rubrum) has 

higher anti-inflammatory and antioxidant properties than other types of ginger [15]. Red ginger is one of the 

most widely consumed medicinal plants in Indonesia. Red ginger contains phenolic compounds, namely 

gingerols and shogaols which show the greatest anti-inflammatory and antioxidant activity compared to 

other gingerols. Pharmacokinetic studies on ginger have been reported, but studies on red ginger are still 

lacking [16- 18]. Therefore, the preparation of red ginger can be a good opportunity in developing the 

potential of natural ingredients in Indonesia for the treatment of COPD. The antioxidant effect of ginger can 

help reduce the severity of lung function. COVID-19 patients are at a higher risk of developing the 

inflammatory response associated with serious and even fatal respiratory disease. Pulmonary inflammation, 

fever and fibrosis are symptoms of COVID-19 mediated by pro-inflammatory cytokines. Oxidative stress 
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affects the repair mechanism and immune control system, which is one of the main events of the 

inflammatory response which allows us also to conclude that oxidative stress is the main factor that 

increases the severity of COVID-19 especially during chronic disease associated with fragility. antioxidant 

system, suggesting to recommend antioxidant supplementation in a therapeutic strategy against COVID-19 

[19]. In addition, ginger and its active components induce bronchodilation by modulating intracellular 

calcium ([Ca2+]i) in airway smooth muscle (ASM). In isolated human ASM, ginger caused significant and 

rapid relaxation. The purified ginger constituents were then tested for the relaxant properties of ASM in 

guinea pigs and the human trachea, namely gingerol, gingerol, and shogaol induce rapid relaxation of 

precontraction ASM (100–300 M), thus ginger may attenuate airway hyperresponsiveness, in part by 

altering ([Ca2+]i) [20]. Red ginger preparations commonly used in Indonesia are in the form of steeping. 

Ginger decoction is made by inserting 50 mg of ginger into 200 mL of water, boiled until the water volume 

becomes 100 mL [21]. Therefore, the antioxidant and anti-inflammatory effects of red ginger in addition to 

helping reduce the effect of reducing the risk of COVID-19 severity, can also help improve lung function. 

Pathogenic factors of COPD causing disease include infection and inflammation, protease and antiprotease 

imbalances, and oxidative stress that overwhelms antioxidant defenses. Smoking serves as a major risk 

factor for developing COPD and is also a major source of oxidants/reactive oxygen species (ROS) to the 

lungs and body in exposed individuals [22], [23]. 

 

Airflow limitation in COPD by causing chronic inflammation, structural changes, narrowing of the small 

airways, and damage to the lung parenchyma. This causes loss of alveolar attachment to the small airways 

resulting in decreased lung elasticity. This decrease in lung elasticity reduces the ability of the airways to 

remain open during expiration. Loss of small airways can also lead to airflow limitation and mucociliary 

dysfunction that characterize the disease [24]. This limitation of air can be measured by spirometry. 

Spirometry is a measure of lung function used to assess the severity of airway limitations based on FEV1 

and FVC. The spirometry criteria for airflow limitation on post-bronchodilator measurements were FEV1 

(forced expiratory volume 1 second) and FVC (forced vital capacity) ratio<0.70 [25- 27]. This study aimed 

to determine the effectiveness of improving lung function in red ginger infusion in increasing the value of 

FEV1/FVC in COPD patients. 

 

2. METHODS 

The design of this research was pre post design in May until September 2021. The variables were lung 

function by forced expiratory volume in 1 second (FEV1) and forced vital capacity (FVC). Lung function 

can be measured through spirometry measurements by FEV1/FVC ratio value, where an FEV1 value of 

<70% can be said to have impaired lung function. The value of FEV1/FVC was good if the results show 

≥0.7 [28], [29]. The requirements that must be considered by each respondent before pulmonary function 

tests are carried out are as follows: No smoking for an hour before test; Didn’t consume alcohol for the 

previous 4 hours before test; Not doing sports activities for the previous 30 minutes before test; Didn't eat 

for 2 hours before test; Didn't wear tight clothes; and no medication was taken before [30]. Measurement of 

lung function using a handheld spirometer where body mass index (BMI) data in the form of weight and 

height and respondent data in the form of gender, age, smoker or not are entered into the spirometer. Then 

the respondent was asked to stand or sit up straight, then the respondent is asked to inhale as deeply as 

possible through the mouth while closing the nose, then the tube contained in the spirometer is inserted into 

the mouth, making sure the lips tightly cover the tube wall and the tongue does not cover the tube opening, 

then breathe out. Exhale as hard and fast as possible in one second until there was no air left in the lungs. 

Examination with a spirometer can be done 3 times or more to get more accurate results. The results of the 

spirometer measurement from the respondent will determine whether the respondent has respiratory 

problems or does not experience respiratory problems based on the FEV1 value. FEV1 value <70% already 
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indicates respiratory problems. So if the value of FEV1 <70%, then it is categorized in the group of 

respiratory disorders and FEV1 70% is categorized in the group that does not experience respiratory 

disorders [31], [32]. 

 

The study population was adult COPD patients domiciled in Mojoanyar districts, Mojokerto City. 

Respondents (study sample) were part of the population with criteria >18 years old, didn’t have digestive 

disorders related to nausea and vomiting, didn’t have respiratory problems other than COPD, didn’t 

experienced COPD exacerbations in the last 3 months, and didn’t receive incentive care/inpatient in last 3 

months. 

 

The study was conducted by examining lung function (FEV1/FVC) (t0), then continued with 250 gram red 

ginger steeping therapy for 4 months, and pulmonary function examinations were carried out every month 

(t1, t2, t3, and t4). Data analysis to examine the effectiveness of improving lung function in red ginger 

infusion in increasing the value of FEV1/FVC in COPD patients using t-test. 

 

3. RESULTS 

 

3.1 Characteristics of Respondents 

Respondents used in this study were 21 people. The average age of the respondents was 53.24 years. Most 

of the respondents had habit >20 cigarette consumption per day (12 of 21) and the most of brinkman index 

was moderate (19 0f 21) (Table 1). Data on lung function per respondent showed an average monthly 

increase in lung function (Table 2). 

 

Table 1: Frequency Distribution of Respondents Characteristics 

Characteristics Frequency  

(n=21) 

Percentage  

(%) 

Gender Male 21 100 

Age (years) 36-45 1 4,76 

 45-55 13 61,90 

 >55 7 33,33 

Habit of cigarette consumption per day  
(cigarette sticks) 

1-10 2 9,52 
11-20 7 33,33 

>20 12 57,14 

Brinkman Index Mild (0-200) 2 9,52 

 Moderate (200-600) 19 90,48 

 

Table 2: Profile of Lung Function of Each Respondent 

No. 

Respondent 

Lung Function (FEV1/FVC) (%) 

t0 t1 t2 t3 t4 

1 81 82 84 85 85 

2 82 83 82 84 84 

3 45 49 48 48 48 

4 52 53 51 53 55 

5 72 71 72 72 74 

6 71 71 72 71 72 

7 50 46 48 50 50 

8 71 71 72 73 73 

9 70 71 71 71 71 

10 71 73 70 71 72 

11 45 47 45 46 47 

12 56 57 60 60 60 

https://www.teikyomedicaljournal.com/


   ISSN: 03875547 

Volume 44, Issue 06, December, 2021 

  

2671 
 

13 70 69 70 70 71 

14 67 68 68 68 68 

15 61 62 62 61 62 

16 53 53 53 55 54 

17 55 56 55 56 57 

18 59 60 60 60 60 

19 61 62 63 63 65 

20 57 58 57 58 58 

21 57 58 57 58 58 

Average 62,19 62,86 62,86 63.48 64.00 

t0: before red ginger therapy 

t1: after 1 month receiving red ginger therapy 

t2: after 2 months of receiving red ginger therapy 

t3: after 3 months of red ginger therapy 

t4: after 4 months of red ginger therapy 

 

The normality test showed that the average per month (t0, t1, t2, t3, and t4) all data were normally 

distributed (Pvalue>0.05) (Table 3). Then continued with the t test showing that there is a significant 

change every month (P value <0.05) (Table 4). 

 

Table 3: Normality test 

Pulmonary Function 

Examination Time 

Shapiro-Wilk Test 

P value Conclusion 

t0 0.374 P Value>0.05, There were data with normal distribution 

t1 0.442 P Value>0.05, There were data with normal distribution 

t2 0.528 P Value>0.05, There were data with normal distribution 

t3 0.468 P Value>0.05, There were data with normal distribution 

t4 0.472 P Value>0.05, There were data with normal distribution 

t0: before red ginger therapy 

t1: after 1 month receiving red ginger therapy 

t2: after 2 months of receiving red ginger therapy 

t3: after 3 months of red ginger therapy 

t4: after 4 months of red ginger therapy 

 

Table 4: Statistical Test of Changes in Lung Function Values 

Pulmonary Function 

Examination Time 

Dependent t-test 

P value Conclusion 

t0 to t1 0.000 P Value <0.05, There was a significant difference between 2 groups 

t0 to t2 0.000 P Value <0.05, There was a significant difference between 2 groups 

t0 to t3 0.000 P Value <0.05, There was a significant difference between 2 groups 

t0 to t4 0.000 P Value <0.05, There was a significant difference between 2 groups 

 

4. DISCUSSION 

This study involved male respondents, because the data from most of the initial studies showed that the risk 

of patients experiencing COPD and death from COPD was greater for men than women [33], but data from 

developing countries showed the prevalence of COPD in men and women was the same, which may reflect 

changes in tobacco smoking patterns [34]. The average age of the respondents was 53.24 years, these 

structural changes in the aging lung have a clear effect on overall lung function, and several physiological 

parameters are altered after aging. Both FEV1 and FVC decline with age, and the rate of decline has been 
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shown to be higher in men than in women. As a consequence of decreased elasticity and compliance of the 

chest wall, residual volume increases, while vital capacity decreases. Interestingly, total lung capacity did 

not change with age, because the decrease in recoil elasticity observed with aging was offset by a decrease 

in chest wall compliance and chest muscle strength. Although the distribution of alveolar ventilation and 

perfusion in the lungs is highly heterogeneous as a result of a decrease in alveolar surface area, pulmonary 

capillary density and pulmonary capillary blood volume, the lung's overall transfer capacity for carbon 

monoxide decreases with age. Clinically, this may predispose to physical activity and the development of 

respiratory distress during sleep [35]. 

 

COPD morbidity can affect other comorbid conditions (such as cardiovascular disease, musculoskeletal 

disorders, diabetes mellitus), which are also related to smoking status and age. COPD was also more 

common at the age of >40 years than <40 years, and was more common in males than females. Most of the 

increase in COPD mortality was due to the growing epidemic of smoking, decreased mortality from other 

common causes of death such as ischemic heart disease, infectious diseases [1]. 

 

Other factors that can affect changes in lung function are: 

a. Genetics. A common genetic deficiency is alpha-1 antitrypsin (AAT) deficiency, which is 

associated with emphysema. The pathophysiology of AAT deficiency is associated with a protease-

antiprotease imbalance and an incidence of <1% of COPD cases [1], [36], [37]. 

 

b. The risk of exposure to other particles, such as occupational exposures (organic and inorganic dust 

and chemical agents) is a risk factor for COPD that is not given much attention. A large analysis of the 

American population of 10,000 adults aged 30-75 years found the fraction of COPD attributable to work 

was 19.2% of all, and 31.1% of non-smokers [1]. Tobacco smoking was the greatest risk factor for COPD, 

which has a greater prevalence of respiratory symptoms and lung function abnormalities with reduced 

FEV1 and mortality compared to non-smokers [1], [38]. This study involved respondents who smoked, but 

did not analyze further the therapeutic effect of red ginger on lung function. 

 

There are 2 types of cigarettes sold in Indonesia, including kretek cigarettes, namely raw materials or 

contents in the form of tobacco leaves and cloves which are given a certain taste and aroma effect. Kretek 

cigarettes contain about 20 mg of tar and 44-45 mg of nicotine, while white cigarettes are the contents of 

these cigarettes only tobacco leaves which are given a sauce to get a certain taste and aroma effect. White 

cigarettes contain 14-15mg of tar and 5mg of nicotine. Clove cigarettes are more dangerous than white 

cigarettes because the nicotine and tar content in kretek cigarettes is higher and kretek cigarettes do not use 

a filter so that all combustion products from cigarettes will be inhaled and enter the respiratory tract [39], 

[40]. Tobacco use for a long time is associated with an increased likelihood of developing COPD, frequent 

productive cough, frequent shortness of breath and can affect physical activity even after controlling the 

smoking habit. It was also explained that former smokers, who had stopped smoking for 10 years had a 

lower prevalence of COPD and respiratory symptoms than those who were still smokers. The results 

showed that the differences in the duration of smoking for less than 10 years, 10 years to 20 years, and more 

than 20 years in the rickshaw driver respondents were differences in lung function measurements. However, 

in some respondents this did not happen, perhaps due to the influence of other factors such as age, exposure 

to harmful particles, and the development of lung function as children. The use of cumulative cigarette 

consumption in the future can show a consistent relationship between lung disease and non-smokers, former 

smokers and smokers who are distinguished by the number of cigarettes smoked a day [4]. The Brinkman 

index is used to see the degree of severity or severity of smoking by using the formula for multiplying the 

average number of cigarettes smoked a day multiplied by the length of smoking in years. There is a 
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significant relationship between the degree of smoking and the severity of COPD, and a strong correlation 

between the two [4], [40]. 

 

c. Malnutrition is a common and serious problem in COPD patients, especially those with 

emphysema. COPD patients with emphysema have a lower body mass index (BMI) than COPD patients 

with chronic bronchitis [41], [42]. Body weight and BMI are risk factors for mortality in COPD [43]. 

Malnutrition in COPD is associated with complications and increased mortality. COPD patients with low 

body weight have lower diffusion and exercise capacities than COPD patients with normal weight. 

Decreased body cell mass is associated with reduced diaphragm and respiratory muscle mass. Malnutrition 

is also associated with decreased immune status, so that unwanted complications can occur, such as 

nosocomial lung infections and hypercapnic pulmonary failure [44]. 

 

The effectiveness test of red ginger for handling COVID-19 can be developed by observing the NF-b 

parameter, which is an important mediator in COVID-19. Hyperactivation of the nuclear factor kappa-light-

chain-enhancer of the activated B cell (NF-B) pathway has been implicated in the pathogenesis of the 

severe/critical COVID-19 phenotype. NF-B is a complex protein system that is present inactive in the 

cytoplasm along with inhibitory proteins known as NF-B inhibitors (IκBs). Upon stimulation (induction), 

phosphorylation of IκBs by IκB kinase (IKK) leads to nuclear translocation of NF-B, binds to their cognate 

DNA and activates transcription of a wide variety of genes involved in host immunity, inflammation, cell 

proliferation and apoptosis. Inducers of NF-B are highly variable and include bacterial lipopolysaccharides, 

ionizing radiation, reactive oxygen species (ROS), cytokines such as tumor necrosis factor alpha (TNF-α) 

and interleukin 1-beta (IL-1β) as well as viral DNA and RNA. Immunomodulation on the level of NF-B 

activation and inhibitor of NF-B degradation (IκB) together with inhibition of TNF- would potentially result 

in a reduction in cytokine storm and reduce the severity of COVID-19. Inhibition of the NF-B pathway has 

a potential therapeutic role in reducing severe forms of COVID-19 [45]. 

 

5. CONCLUSION 

Infusion of red ginger for 4 months was proven to be effective in increasing lung function from the 

parameter values of FEV1/FVC significantly. 
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