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 Abstract 

Background and 

Aim of Study: 

Due to high academic demands, undergraduate students are prone to academic 

burnout. Academic burnout is emotional exhaustion caused by the pressures of 

academic tasks. Having self-compassion can be a protective factor against 

academic burnout. When dealing with numerous academic pressures and 

demands, undergraduate students with high self-compassion will be able to see 

themselves and their situations positively, resulting in lower academic burnout.  

The aim of the study: to investigate the effect of self-compassion on academic 

burnout in undergraduate students in Indonesia. 
 

Material and Methods: This study was conducted using the quantitative approach with a non-

experimental design. The Maslach Burnout Inventory-Student Survey (MBI-SS) 

was used to measure academic burnout (α=0.824), and the measurement of self-

compassion used the Self-Compassion Scale (SCS) (α=0.878), which has been 

adapted into the Indonesian language. A sample of undergraduate students in 

Indonesia between the ages of 17 and 25 was taken using the convenience 

sampling technique. This study used simple linear regression analysis. 
 

Results: The regression analysis from data of 474 undergraduate students shows that there 

is a negative and significant effect of self-compassion on academic burnout in 

undergraduate students (R2=0.076, F=38.960, p<0.001). Furthermore, the 

variable of gender and a current semester each has a significant effect on 

academic burnout, but the finding reveals the opposite with the age variable. 
 

Conclusions: 

 

Self-compassion has a negative effect on academic burnout in undergraduate 

students. This explains that an increase in self-compassion will be followed by 

reduction in academic burnout in undergraduate students. 
 

Keywords: self-compassion, academic burnout, undergraduate students, Indonesian 

universities, regression 
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Introduction 
During college, undergraduate students will face a 

variety of challenges, such as academic, social, and 

personal challenges (Aguayo et al., 2019). These 

challenges include fitting into a new social environment, 

being away from home, and adjusting to the different 

class schedule. In academic settings, undergraduate 

students must dedicate additional time outside of class 

hours to research study material and complete the 

coursework, both individually and in groups. As a result 

of the numerous academic obligations they face, 

undergraduate students are prone to burnout, which is 

defined by Yavuz and Dogan (2014) as a feeling of 

exhaustion mentally and physically. The longitudinal 

study done by Ohio State University in August 2020 and 

April 2021 discovered an increase in the number of 

undergraduate students feeling burnout. The percentage 

increase was 31%, whereas in August 2020, 40% of 

undergraduate students experienced burnout, but 71% 

did in April 2021 (Citroner, 2021). 

Furthermore, LM Psychology UGM (2021) research for 

the representation of academic burnout on 300 

undergraduate students of the Faculty of Socio-

Humanities UGM found that 73.12% of them 

experienced high fatigue (exhaustion), 57.03% 

experienced high cynicism and indifference to tasks 

(cynicism), and 49.43% experienced a decrease in self-

confidence in academic tasks (reduced self-efficacy). 

According to Schaufeli et al. (2002, as cited in Oyoo et 

al., 2018), exposure to physically and emotionally 

demanding tasks over an extensive period can cause 

burnout. Initially, people in helping professions such as 

teachers, psychologists, doctors, and nurses were more 

likely to experience burnout. Undergraduate students 

have the potential to experience burnout because their 

primary academic pursuits can be viewed as “work” 

(J. Lee et al., 2010). Thus, the term burnout can be 

applied to students, called academic burnout. 

A variety of external and internal factors can contribute 

to academic burnout. According to Lin and Yang 

(2021), the main external factor that causes academic 

burnout is high-demand and high-pressure tasks. The 

lack of support from parents, lecturers, and peer; poor 

parenting styles, and low socioeconomic status are a few 

additional factors that might contribute to academic 

burnout. According to Charkhabi et al. (2014), one of 

the factors contributing to academic burnout is a lack of 

resources available to accomplish academic work. Lack 

of resources could lead to stress, which can lower 

motivation and hinder undergraduate students’ ability to 

finish activities. Therefore, Charkhabi et al. (2014) 

concluded that when universities place high academic 

demands but provide low resources, the likelihood of 

academic burnout increases. 

The personality, self-esteem, and attribution style of an 

individual are internal factors that contribute to 

academic burnout. These three factors have an impact 

on how one responds to negative emotions and 

circumstances: neurotic personality trait causes the 

tendency to use maladaptive strategies, including 

engaging in self-blame behavior; low self-esteem leads 

to burnout, which is characterized by exhaustion and 

demotivation; and stagnant attributional style leads to a 

resistance to change in the future and in turn, a passive 

attitude appears, causing the individuals to become more 

cynical, unmotivated, and emotionally charged (Lin & 

Yang, 2021). Self-compassion can reduce the potential 

of burnout because it entails the ability to handle and 

appraise negative emotions and situations more 

positively and more effectively (K. Lee & Lee, 2020; 

Neff, 2003). Therefore, it is stated that self-compassion 

can prevent academic burnout due to high academic 

demands (K. Lee & Lee, 2020). 

Self-compassion has been described as an attitude of 

openness, caring, and understanding on a cognitive and 

emotional level toward one’s shortcomings, sufferings, 

and failures, as one would treat others during hard times 

(Elices et al., 2017; K. Lee & Lee, 2020; Neff, 2003). 

Self-compassion can be applied in various contexts, 

including in the educational setting. The qualitative 

study (Lockard et al., 2014) shows that undergraduate 

students with high self-compassion experience lesser 

negative emotions, deal with their problems in a more 

rational and accepting manner, and at the same time 

assume responsibility for their problems. According to 

Zhang et al. (2016), undergraduate students can also 

respond to academic failure by seeking help and support 

from others. They take failure as an opportunity to 

improve and avoid making the same mistakes (Neff, 

2003; Smeets et al., 2014). The authors of the study 

(Pypenko et al., 2020) found that direct teacher-student 

contact has a positive impact on the physical and mental 

health of higher education stakeholders. 

The construct of self-compassion consists of three 

components, each with polar opposites: self-kindness 

vs. self-judgment; common humanity vs. isolation; and 

mindfulness vs. over-identification (Neff, 2003). 

Individuals with adequate self-compassion can 

understand that suffering and failure are unpleasant 

(mindfulness) without reducing the kindness toward 

oneself (self-kindness) because it is a part of the human 

condition (common humanity), thus enabling them to 

appropriately cope with those suffering and failure. 

Conversely, individuals who judge themselves (self-

judgment), isolate themselves from others (isolation) 

and overreact (over-identification) in the face of 

suffering and/or failure are said to have inadequate self-

compassion (Neff, 2003). Dreisoerner et al. (2021) 

found that self-judgment leads to procrastination, 

rumination, and a generally lower level of self-

improvement. Isolation, on the other hand, leads to 

stress and burnout (Dreisoerner et al., 2021; Neff, 2003). 

With self-compassion, individuals perceive negative 

emotions more positively and take a more rational 

approach, which allows them to cope effectively (Neff, 

2003).  

If left untreated, academic burnout may negatively 

impact one’s academic achievement; academic interest; 

and interactions between undergraduate students and the 

academic community, including lecturers, staff, and 

other students (Charkhabi et al., 2014; Rahmatpour et 
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al., 2019). According to one study on undergraduate 

students in Iran by Rahmati (2015), prolonged academic 

burnout causes stress, anxiety, frustration, depression, 

and low problem-solving skills.  

In academic contexts, several studies have found that 

undergraduate students with high levels of self-

compassion experience lower academic burnout 

(Beaumont et al., 2016a; 2016b; K. Lee & Lee, 2020). 

Self-compassion in undergraduate students is also a 

protective factor against chronic academic stress (Zhang 

et al., 2016), since this causes undergraduate students to 

perceive academic demands as opportunities for self-

development, and to remain treating themselves well, 

even under academic pressures (Beaumont et al., 2016a; 

2016b; K. Lee & Lee, 2020; Zhang et al., 2016). 

So far, there has been limited study into self-compassion 

and its relationship to academic burnout. Most of the 

literature view self-compassion as a moderating 

variable, such as a protective factor of emotional 

responses to chronic academic stress (Zhang et al., 

2016); a moderator between academic demands, 

academic burnout, and depression (K. Lee & Lee, 

2020); and a moderator between perceived stress and 

academic burnout (Paramadina, 2022). Additionally, 

Sabharwal et al. (2021) looked into the moderating role 

of academic self-efficacy in the relationship between 

self-compassion and academic burnout. Some studies on 

self-compassion and academic burnout are also 

constrained by sample sizes. Beaumont et al. (2016b) 

studied self-compassion and burnout in final-year 

Cognitive Behavioral Psychotherapist (CBP) 

undergraduate students and Person-Centered 

Counsellors undergraduate students with a small sample 

size (n=54). In another study, Beaumont et al. (2016a) 

has its limitation on its small sample (n=103) which 

were midwifery undergraduate students, exclusively 

from one university in the North West of England, 

United Kingdom. 

Among the limited number of research discussing self-

compassion and academic burnout (Paramadina, 2022), 

none directly seeks to determine the effect of self-

compassion on academic burnout. 

The aim of the study. To investigate the effect of self-

compassion on academic burnout in undergraduate 

students in Indonesia to improve on the findings and to 

remove some limitations faced by prior studies. 

 

Materials and Methods 

In this study, non-experimental quantitative approach is 

used since the researchers wish to understand the causal 

relationship without administering any direct 

manipulation (Gravetter & Forzano, 2018). In this study, 

two variables – academic burnout and self-compassion 

are used. 

The population of this study is Indonesian 

undergraduate students. According to the Higher 

Education Statistics from the Directorate General of 

Higher Education of Indonesia (2020), there were 

7,113,663 undergraduate students enrolled in 2020. The 

number of samples to be taken is at least 349 

undergraduate students when utilizing the reference 

table of Isaac and Michael at the error level of 5% 

(Sugiyono, 2013). Undergraduate students between the 

ages of 17 and 25 enrolled in universities in Indonesia 

constitute the research sample. The sampling method 

used is convenience sampling (Gravetter & Forzano, 

2018), which includes any person who meets the 

requirements, is the simplest to locate, and is willing to 

participate in the research as a respondent.  

Measuring Instruments  

The Skala Welas Diri (SWD) (Sugianto et al., 2020), 

adapted from the Self-Compassion Scale (SCS) by Neff 

(2003), was used to measure self-compassion. The 

instrument has three factors with respective polar 

opposites, which are self-kindness vs. self-judgment, 

common humanity vs. isolation, and mindfulness vs. 

over-identification. The SWD operationalizes the self-

compassion dimensions into six components comprised 

of 26 Likert-scale items, ranging from 1 (almost never) 

to 5 (almost always). Psychometric assessment of SWD 

by Sugianto et al. (2020) using the construct validity 

tests, Confirmatory Factor Analysis (CFA), and 

Cronbach’s Alpha coefficients yielded a valid and 

reliable instrument, and showed that SWD has the same 

theoretical model as SCS. Before proceeding into the 

measuring process using SWD, SWD underwent a 

readability test on four individuals to ensure the items 

are comprehensible. Researchers also ran through a 

psychometric assessment of SWD, which confirmed the 

reliability (α=0.878) and construct validity (corrected 

item total correlation >0.20) of the instrument. To 

generate the scale score and component score, the 

average score is determined by dividing the total score 

by the number of items, producing a score ranging from 

1.00 to 5.00, which signifies the level of self-

compassion one has. 

Researchers used the Maslach Burnout Inventory-

Student Survey (MBI-SS), which has been adapted and 

translated into Indonesian by Maharani (2019). The 

reliability testing shows that MBI-SS are reliable with 

α=0.932 (Maharani, 2019). MBI-SS has 15 items 

consisting of three dimensions, i.e. exhaustion, 

cynicism, and efficacy, using the Likert scale with a 

range of 1 (very unlikely) to 5 (very likely). The greater 

the individual’s academic burnout, the higher the total 

score. Before implementing the MBI-SS, researchers 

conducted readability tests on four people, with the 

conclusion that all of the items could be understood. 

Researchers’ reliability testing results demonstrate that 

the MBI-SS is reliable (α=0.824) and valid (corrected 

item total correlation >0.20). The overall score, which 

demonstrates the degree of academic burnout 

experienced, is calculated to obtain a scale score and 

dimension score. 

Research Procedure 
Since the data will be collected virtually and in person, 

researchers will create the questionnaires in both 

computerized and printed versions. In addition to the 

SWD and MBI-SS instruments, researchers will inquire 

demographic background in the questionnaire such as 

gender, age, originating university, current major, and 

current semester. For virtual data collection, researchers 
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will use Google Forms and share the computer-based 

questionnaire links on various online social media 

platforms, such as WhatsApp, Instagram, Telegram, 

Line, etc. For the person-to-person data collection, the 

paper-and-pencil questionnaires will be printed out and 

distributed directly by researchers to undergraduate 

students several Indonesian universities. The data 

collection process is planned to be carried out in 

September 2022 – February 2023.  

This study was tested using simple linear regression 

analysis in the JASP 0.17.0.0 software. Prior to the 

regression test, researchers ran through a set of 

assumption tests (Field, 2018), consisting of normality 

distributed errors, linearity, independent error, and 

homoscedasticity. 

 

Results 

The period of data collection is September 2022 to 

February 2023. In this study, 474 college students 

between the ages of 17 and 25 (M=20.25, SD=1.52) 

participated as respondents. Table 1 provides an 

overview of the characteristics of the respondents. The 

majority of respondents are female (85.65%), aged 

between 20–22 years (60.13%), are undergoing 

semester 5 (16.24%), studying at universities located in 

Jabodetabek (54.85%), and studying humanities 

(33.76%). 

Table 2 displays the descriptive statistics of the self-

compassion and academic burnout variables, alongside 

the dimensions of each variable. The total score of self- 

compassion ranges from 1.3–4.5 (M=3.22; SD=0.52) 

and the self-compassion component score ranges from 

1.0–5.0. The total score of academic burnout ranges 

from 16.0–17.30 (M=45.71; SD=9.06) and its 

dimensions, denote the score variance from the lowest 

to the highest.  

T-test is conducted based on gender for self-compassion 

and academic burnout. Since the data did not pass the 

normality assumption test despite passing the 

homogeneity of variance assumption test, researchers 

used Mann-Whitney U Test (Table 2). There is no 

significant difference in self-compassion between 

female undergraduate students (M=3.22, SD=0.53) and 

male undergraduate students (M=3.19, SD=0.47), 

U=14.722, p>0.05. There is no significant difference in 

the entirety of the self-compassion components between 

male and female undergraduate students. Conversely, 

academic burnout is shown to be significantly higher in 

female undergraduate students (M=46.11, SD=8.98) 

compared to male undergraduate students (M=43.34, 

SD=9.27), U=16566.5, p<0.05. The same result is 

shown in the Exhaustion and Cynicism dimensions, in 

which the score of the female undergraduate students is 

significantly higher than male undergraduate students, 

with U=16875.0 and U=16011.0, respectively. Only the 

Efficacy dimension shows no significant difference 

between female undergraduate students (M=18.68, 

SD=5.72) and male undergraduate students (M=18.85, 

SD=6.34), U=13470.0, p>0.05.  

 

 

Table 1 

Descriptive Statistics of Respondent’s Characteristics 

(N=474) 

 
Before proceeding to linear regression tests, the 

underlying assumptions of linearity, independent, 

homoscedasticity, and normally distributed errors have 

all been met.
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Table 2 

Descriptive Statistics of the Variables Based on Total Score and Gender 
 

 
 

Note. aMann-Whitney test between the score of male and female, bn=406, cn=68. 

*p<0.05, **p<0.01, ***p<0.001. 

 

The regression results for predicting academic burnout 

are shown in Table 3. Academic burnout is significantly 

and negatively influenced by self-compassion 

(R2=0.076, F=38.960, p<0.001). Academic burnout will 

decrease by 4.770 points for every additional 1 score of 

self-compassion. 7.6% of self-compassion can predict 

academic burnout, while 92.4% was predicted by other 

variables. In accordance with Gravetter and Forzano 

(2018), self-compassion has a small effect on academic 

burnout, as shown by its R2 of 0.076.

 

Table 3 

Regression Test Results for the Prediction of the Academic Burnout 
 

 
 

Note. amale=1, female=0. 

*p<0.05, **p<0.01, ***p<0.001. 
 

By adding the age and semester variables as predictors 

along with self-compassion, all three significantly affect 

academic burnout, R2=0.084, F=15.409, p<0.001. The 

addition of these two predictors increases R2 by 0.008, 

although the effect is still small. Self-compassion, 

semester, and age together can predict academic burnout 

by 8.4%. Self-compassion and age have negative effect 

on academic burnout (b=-4.899 and -0.848, 

respectively), while the semester has a positive effect 

(b=0.654). This shows that increasing self-compassion 

and age causes a decrease in academic burnout while 

increasing semesters will cause an increase in academic 

burnout. Although these three predictors had a 

significant effect, self-compassion has the most effect 

(β=-0.284). 

A fourth predictor, gender, was added to the regression 

analysis.  

These four predictors together have a significant effect 

on academic burnout, R2=0.100, F=13.073, p<0.001. An 

R2 of 0.100 indicates that these four predictors together 

have a moderate effect (Gravetter & Forzano, 2018). As 

a result, female undergraduate students will likely 

experience greater academic burnout than male 

undergraduate students. The age variable, however, 

emerged as the only predictor from this regression 

analysis that did not have a significant effect.  

Table 4 displays the results of regression test with the 

self-compassion components as a predictor. 

.
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Table 4 

Results of Regression Test to Predict Academic Burnout with Self-Compassion Components as Predictor 

 
 

Note. amale=1, female=0. 

*p<0.05, **p<0.01, ***p<0.001. 

 

The six components simultaneously has a significant 

effect on academic burnout, R2=0.146, F=14.518, 

p<0.001. When compared to the overall effect of self-

compassion (R2=0.076), the effect of self-compassion 

components are higher and can be categorized as 

moderate (Gravetter & Forzano, 2018). Only three 

components, which are Self-Kindness, Mindfulness, and 

Over-identification, that respectively has a significant 

effect on academic burnout, where the Mindfulness 

component has the highest effect (β=-0.252). If the 

predictors are added with the variables of age, semester, 

and gender, R2 increases to 0.176 (F=10.984, p<0.001). 

As stated in the previous results, only the Self-kindness, 

Mindfulness, and Over-identification components, and 

the semester and gender variables have significant 

effects. 

 

Discussion 

This study aims to seek the effect of self-compassion on 

academic burnout in undergraduate students. Results 

show that there is a negative significant effect of self-

compassion on academic burnout, indicating that the 

higher the self-compassion one has, the lower the 

academic burnout one experiences. The same conclusion 

is found across research, such as in a study on final-year 

Cognitive Behavioral Psychotherapist (CBP) 

undergraduate students and Person-Centered Counsellors 

undergraduate students (Beaumont et al., 2016b), on 

midwifery undergraduate students (Beaumont et al., 

2016a), and on undergraduate students of counseling 

classes in Seoul Cyber University (Kyeong, 2013). 

Individuals with high self-compassion will be more 

resilient in the face of negative situations, allowing them 

to become more compassionate and more accepting of 

their shortcomings and failures, avoid engaging in self-

criticism, and overcome existing challenges in a positive 

and constructive way. High self-compassion also enables 

individuals to be able to see and appraise their situations 

as an opportunity for growth (K. Lee & Lee, 2020; Neff, 

2003). When encountering a lot of pressure and demands 

as undergraduate students, individuals with high self-

compassion will be able to see themselves and their 

situations positively, which leads to lower academic 

burnout. They will also be able to use emotion-focused 

coping strategies that reduce fear of failure and negative 

thoughts (Cheraghian et al., 2016). 

Academic burnout is positively influenced by the number 

of semesters students have completed. This finding 

indicates that academic burnout increases as a student's 

time in college lengthens. This condition is 

understandable given that undergraduate students face 

more academic fatigue as they take on more challenging 

coursework and are required to finish their final project 

or thesis during their final semester. This finding is 

supported by Salmela-Aro and Upadyaya (Doğru & 

Kabasakal, 2023), which stated that exhaustion happens 

during the first year of college study, and escalates into 

desensitization during the next years. Additionally, 

Ramirez‐Asis et al. (2023) noted that as the number of 

semesters increase, undergraduate students become more 

emotionally exhausted and cynical about their academic 

careers. This also explains why there are only two aspects 

that significantly differ between male and female 

undergraduate students: exhaustion and cynicism.  

This study also found that age does not have an effect on 

academic burnout, reiterating the research findings of 

Aguayo et al. (2019) in students of University of 

Granada, and García-Izquierdo et al. (2018) in midwifery 

students of University of Murcia. Researchers suggest 

that this is due to the shared characteristics of 

respondents, in which the majority of them are young 

adults between 17 and 25 years old (Santrock, 2011). 

Female undergraduate students experience greater 

academic burnout than male undergraduate students 

17



International Journal of Science Annals, Vol. 6, No. 1, 2023 

рrint ISSN: 2617-2682; online ISSN: 2707-3637; DOI:10.26697/ijsa 
 

when compared by gender. This result can be explained 

because female students show higher stress levels than 

male undergraduate students (Castellanos, 2018). 

Compared to male undergraduate students, female 

undergraduate students are more likely to employ coping 

mechanisms that emphasize emotions (Aguayo et al., 

2019). Female undergraduate students employ the 

emotion-focused coping technique to get through the 

feelings that come with burnout. This condition also 

explains why the exhaustion and cynicism dimensions in 

female undergraduate students are higher than in male 

undergraduate students. This is supported by the findings 

of a study conducted on medical undergraduate students 

at the University of Liege, Belgium who found female 

undergraduate students had higher scores in emotional 

exhaustion (Kilic et al., 2021). 

Self-kindness, mindfulness, and over-identification each 

have a significant effect on academic burnout, in line 

with a study on undergraduate students in Ardebil, Iran 

by Narimani et al. (2018), which concluded the negative 

effect of self-kindness and mindfulness on academic 

burnout. 

 

Conclusions 

The research finding supports the notion that self-

compassion has a negative effect on academic burnout, 

which explains that an increase in self-compassion will 

be followed by a reduction in academic burnout. This 

study suggests that undergraduate students might use 

self-compassion as a protective strategy to overcome 

difficulties in their lectures. Additionally, for 

undergraduate students to recover from academic 

burnout, support from significant others is required. 

Universities can develop a training program or 

curriculum to improve undergraduate students’ self-

compassion, hence reducing academic burnout. 

However, this study has its limitations, one of which is 

the lack of diversity, since the majority of respondents 

came from humanities disciplines of universities in the 

Jabodetabek region, and none from the East Indonesia 

region. To generalize the research findings, researchers 

recommend future research to use the cluster sampling 

technique with geographical locations and the study 

major of the universities in mind. Since self-compassion 

can only predict academic burnout by 7.6-14.6%, future 

research can include other variables such as personality, 

self-esteem, academic motivation, perfectionism, and/or 

academic resiliency. 
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 Abstract 

Background and 

Aim of Study: 

Dyslipidemia is a risk factor for cardiovascular disease, and lipid metabolism 

changes are linked to essential hypertension. The aim of the study: to investigate the 

significance of lipid parameters, apolipoproteins, and their ratio in predicting 

cardiovascular disease among individuals with essential hypertension. 

Material and Methods: 250 patients with essential hypertension and 250 healthy control subjects were 

enrolled in this case-control study and their serum lipids and apolipoproteins were 

analyzed. Differences between cases and controls were examined using independent 

sample t-test and, a p-value <0.05 was considered significant. 

Results: In the essential hypertensive group, fasting blood glucose (FBG), total cholesterol 

(TC), triglyceride (TG), low-density lipoprotein cholesterol (LDL-C), very low-

density lipoprotein cholesterol (VLDL-C), apolipoprotein B100 (Apo B100) and Apo 

B100/Apo A1 ratio were increased significantly compared to control subjects. 

Essential hypertensive patients had significantly decreased levels of apolipoprotein 

A1 (Apo A1) and high-density lipoprotein cholesterol (HDL-C) compared to 

controls. Moreover, age, body mass index (BMI), FBG, TC, TG, LDL-C, and VLDL-

C, as well as the Apo B100/Apo A1 ratio, were significantly positively correlated 

with both systolic blood pressure (SBP) and diastolic blood pressure (DBP), but 

HDL-C and Apo A1 were significantly negatively correlated in essential 

hypertensive subjects. There was a significant positive correlation between apo 

B100 and SBP in people with essential hypertension. Apo B100 and DBP showed a 

positive association, however, it was not statistically significant. 
 

Conclusions: 

 

Essential hypertensive people with dyslipidemia and an elevated Apo B100/Apo A1 

ratio are at an increased risk for the development of cardiovascular disease. 

Keywords: essential hypertension, dyslipidemia, apolipoproteins, cardiovascular disease, 

systolic blood pressure, diastolic blood pressure 
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Introduction 
The prevalence of hypertension has increased to the 

point where it is now a serious public health issue 

worldwide. It is the leading cause of chronic illness 

treated in primary care clinics and the most common 

type of non-communicable disease (Kossaify et al., 

2014). In 1975, there were 590 million people (14.5%) 

with high blood pressure around the world. This number 

went up to 1.13 billion (15.3%) in 2015. The number of 

people with high blood pressure is expected to rise to 

1.56 billion by 2025 (Forouzanfar et al., 2017). In India, 

the prevalence of hypertension among adults is 

generally over 30%, with 34% in urban areas and 28% 

in rural areas (Anchala et al., 2014).  

Ninety percent of those who are diagnosed with 

hypertension have essential hypertension, which is 

defined as having high blood pressure for no obvious 

reason. Idiopathic persistent elevation of the systemic 

arterial pressure characterizes essential hypertension 

(Kossaify et al., 2013). In addition to dietary patterns, 

variables such as obesity, smoking, alcohol intake, and 

dyslipidemia are key contributors to the development of 

hypertension (Bhavani et al., 2003). 

Dyslipidemia arises as a result of alteration in lipid 

metabolism and is considered a risk factor for 

atherosclerotic cardiovascular disease (Hussain et al., 

2019). It is well-established that hypertension is linked 

to disturbances in lipid metabolism, which in turn lead 

to abnormalities in blood lipid and lipoprotein levels. 

The prognosis of hypertensive patients is also 

significantly hampered by the presence of 

hyperlipidemia, as has been well reported (Harvey et al., 

1990). A tight relationship between dyslipidemia and 

hypertension has been suggested by several researchers 

(Nayak et al., 2016; Osuji et al., 2012). However, 

conventional lipid biomarkers do not provide 

sufficiently reliable measurements of dyslipidemia. 

Low-density lipoprotein cholesterol (LDL-C), very low-

density lipoprotein cholesterol (VLDL-C), and 

intermediate-density lipoproteins (IDL) all contain 

transporting molecules like apolipoprotein B (Apo B), 

so determining these molecules allows for a more 

accurate estimation of atherogenicity than the traditional 

lipid parameters. Apolipoprotein A1 (Apo A1) is a key 

component of HDL-C, the antiatherogenic lipoprotein. 

Apo A1 is favored over high-density lipoprotein 

cholesterol in predicting cardiovascular diseases (HDL-

C). The Apo B/Apo A1 ratio thus appears to be a more 

precise and comprehensive biomarker of lipid 

metabolism and cardiovascular disease prediction 

(Nurtazina et al., 2020). 

Multiple studies have elucidated that lipid markers play 

role in essential hypertension (Bhavani et al., 2003; 

Osuji et al., 2012). However, the predictive value of 

apolipoproteins and their ratio (Apo B100/Apo A1 ratio) 

in cardiovascular disease risk assessment is still not well 

recognized. Because of the paucity of information on 

apolipoproteins in essential hypertension, we undertook 

this study to better understand the role of lipid 

parameters, apolipoproteins, and their ratio (Apo 

B100/Apo A1 ratio) for the prediction of cardiovascular 

disease in essential hypertension. 

The aim of the study. To investigate the significance of 

lipid parameters, apolipoproteins, and their ratio in 

predicting cardiovascular disease among individuals 

with essential hypertension. 

 

Materials and Methods 

This case-control study was conducted in the 

Department of Biochemistry, Shyam Shah Medical 

College, Rewa, Madhya Pradesh, India over 12 months 

after receiving ethical clearance from Institutional 

Ethical Committee. A total of 500 subjects of either sex 

were selected for the present study. Of these, 250 were 

patients with essential hypertension and 250 were 

healthy control subjects. 250 patients of essential 

hypertension (of either sex) of the age group 35-75 years 

were selected from the OPD of Medicine ward of Shyam 

Shah Medical College and associated Hospital, Rewa, 

Madhya Pradesh, India. The JNC 7 (Joint National 

Committee on Prevention, Detection, Evaluation, and 

Treatment of High Blood Pressure) criteria were used to 

determine which cases of essential hypertension should 

be included (Chobanian et al., 2003). 250 normal 

healthy subjects of the same age group with no 

symptoms and signs suggestive of hypertension and no 

family history of the hypertensive disease were selected 

from in and around the hospital as controls. Informed 

written consent was obtained from each participant once 

they had been fully explained about the study.  

Patients with the following disease/condition were 

excluded from the present study: secondary 

hypertension, severe hepatic failure, renal failure, 

unstable cardiovascular condition, past incidences of 

cerebrovascular conditions, collagenous tissue disease, 

malignancy, thyroid disease, severe depression, 

dementia, and diabetes mellitus. Pregnant women were 

also excluded from the present study. 

The standard apparatus was used to take measurements 

of both height and weight with the subjects dressed in 

minimal clothing and barefoot. Calibrated electronic 

weighing scales were used for the measurement of 

weight whereas height was measured to the nearest 

centimeter using a portable stadiometer. Body mass 

index (BMI) was calculated as weight in kilograms, 

divided by height in meters squared (kg/m2). The same 

person took all of the anthropometric measurements.  

Following a resting period of 10 minutes, both the 

systolic and diastolic blood pressures were measured 

using a mercury sphygmomanometer following an 

accepted medical practice. 

Under aseptic conditions, about 05 ml of fasting venous 

blood was drawn from both patients with essential 

hypertension and control participants, and the sample 

was distributed into two tubes based on the analysis to 

be done. Approximately 2 ml of blood was drawn into a 

fluoride bulb to determine fasting plasma glucose and 

the remaining 03 ml blood sample was dispensed into 

the plain tube for analysis of lipid parameters and 

apolipoproteins. After drawing blood, the samples were 
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centrifuged for 10 minutes at 3000 rpm to get 

serum/plasma. The routine biochemical parameters 

were analyzed by standard methods using a Biosystem 

BA-400 chemistry analyzer. Apo B100 and Apo A1 

were measured by turbidimetric immunoassay, endpoint 

method. Low-density lipoprotein and very low-density 

lipoprotein cholesterol were calculated using 

Friedewald’s equation (Friedewald et al., 1972). 

Statistical analysis 

The data were analyzed using Statistical Package for 

Social Science version 20 (IBM, SPSS Statistics 20, 

Armonk, NY, USA) and results were presented as 

mean±SD values. GraphPad Prism 5 was used to create 

the graph. Statistical differences between cases and 

controls were examined using the “student independent 

sample t-test”. The chi-squared test (χ2 test) was applied 

to the categorical information. To ascertain the 

correlation between important parameters, Pearson’s 

correlation coefficient was determined. Significant was 

defined as the p-value is less than 0.05. 

 

Results 

Table 1 shows the baseline characteristics of the studied 

subjects. Patients with essential hypertension and those 

serving as controls were statistically indistinguishable 

from one another in terms of age and gender. Body mass 

index, SBP, and DBP were statistically significantly 

increased in essential hypertension cases compared to 

controls.

 

Table 1 

Baseline Characteristics of Studied Subjects 
 

Variables Controls Cases 

Age (years) 48.24±11.23 48.70±11.82NS 

Sex (M/F) 113/137 114/136NS 

BMI (Kg/m2) 21.89±1.00 27.60±1.68** 

SBP (mmHg) 115.32±3.95 155.35±7.40** 

DBP (mmHg) 76.12±4.95 96.03±5.57** 

 

Note. NSNot significant (p>0.05); **Significant at p<0.001; BMI=Body mass index; SBP=Systolic blood pressure; 

DBP=Diastolic blood pressure. 
 

Table 2 shows fasting blood glucose and lipid profiles in 

the studied subjects. In essential hypertension subjects, 

fasting blood glucose (FBG) and all the lipid parameters 

i.e. TC, TG, LDL, and VLDL except HDL were 

increased compared to control subjects and were 

statistically significant whereas HDL was statistically 

significantly reduced in essential hypertension subjects. 

Apolipoprotein B100 was increased in essential 

hypertension subjects whereas Apo A1 was reduced 

compared to normal healthy control subjects and these 

differences were statistically significant. 

 

Table 2 

Fasting Blood Sugar and Lipid Profile in Studied Subjects 
 

Variables Controls Cases 

FBG (mg/dl) 85.08±6.23 95.01±7.22** 

TC (mg/dl) 170.74±12.40 220.57±11.48** 

TG (mg/dl) 135.37±7.77 236.32±47.10** 

HDL-C (mg/dl) 52.83±4.67 37.34±3.98** 

LDL-C (mg/dl) 90.83±13.35 135.97±11.63** 

VLDL-C (mg/dl) 27.07±1.55 47.26±9.42** 

Apo A1(mg/dl) 128.96±25.73 87.83±4.14** 

Apo B100 (mg/dl) 99.50±22.44 149.87±11.30** 

 

Note. **Significant at p<0.001; FBG= Fasting blood glucose; TC=Total cholesterol; TG=Triglyceride; HDL-C=High 

density lipoprotein cholesterol; LDL-C=Low density lipoprotein cholesterol; VLDL-C=Very low density lipoprotein 

cholesterol. 
 

 

Figure 1 shows the comparison of the Apo B100/Apo 

A1 ratio between essential hypertension subjects and 

controls. Essential hypertension patients had 

significantly increased levels of Apo B100/A1 ratio 

compared to control subjects.  

Table 3 shows the correlation of studied parameters with 

systolic blood pressure and diastolic blood pressure in 

essential hypertension subjects.  

 

Figure 1 Comparison of Apo B100/Apo A1 Ratio 

between Cases and Controls 
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Table 3 

Correlation of Studied Parameters with Systolic Blood Pressure and Diastolic Blood Pressure in Essential Hypertension 

Subjects 
 

Variables 
With SBP With DBP 

r-value p-value r-value p-value 

Age 0.299 0.000** 0.225 0.000** 

BMI 0.635 0.000** 0.527 0.000** 

FBG 0.393 0.000** 0.286 0.000** 

TC 0.540 0.000** 0.388 0.000** 

TG 0.623 0.000** 0.462 0.000** 

HDL -0.449 0.000** -0.350 0.000** 

LDL 0.183 0.004** 0.129 0.042* 

VLDL-C 0.623 0.000** 0.462 0.000** 

Apo A1 -0.401 0.000** -0.301 0.000** 

Apo B100 0.148 0.019* 0.111 0.080NS 

Apo B100/Apo A1 0.306 0.000** 0.232 0.000** 
 

Note. NSNot significant (p>0.05); **Correlation is significant at the 0.01 level (2-tailed); *Correlation is significant at the 

0.05 level (2-tailed); BMI=Body mass index; SBP=Systolic blood pressure; DBP=Diastolic blood pressure; FBG= Fasting 

blood glucose; TC=Total cholesterol; TG=Triglyceride; HDL-C=High density lipoprotein cholesterol; LDL-C=Low 

density lipoprotein cholesterol; VLDL-C=Very low-density lipoprotein cholesterol. 

 
In essential hypertension participants, age, BMI, FBG, 

lipid measures such as TC, TG, LDL, and VLDL, as well 

as the Apo B100/Apo A1 ratio, were significantly 

positively associated with both SBP and DBP, but HDL 

and Apo A1 were significantly negatively correlated. In 

persons with essential hypertension, there was a 

significant positive correlation between Apo B100 and 

SBP. Despite a favorable correlation between Apo B100 

and DBP, it was not statistically significant. 

 

Discussion 

This case-control study took place in a hospital setting 

and included patients with essential hypertension. In the 

current study, an attempt was made to describe the 

abnormality of lipid parameters, apolipoproteins, and 

their ratio (Apo B/Apo A1 ratio) among patients with 

essential hypertension in a central Indian setting. 

The present study found that both systolic and diastolic 

blood pressures were significantly higher in participants 

with essential hypertension compared to controls. This is 

in line with previous studies (Mahapatro et al., 2020; 

Nayak et al., 2016; Osuji et al., 2012; Pyadala et al., 2017; 

Sur et al., 2015). As blood pressure rises, so does the 

chance of cardiovascular events; the more hypertensive a 

person is, the greater the likelihood that he/she may suffer 

from cardiovascular disease. Since there was no 

statistically significant age difference between the people 

with essential hypertension and the controls, it can be 

concluded that the study participants were age-matched. 

In hypertensive participants, however, age was found to 

have a positive and statistically significant relationship 

with both systolic and diastolic blood pressures. Systolic 

blood pressure increases with age, which may be caused 

by an increase in artery stiffness brought on by 

atherosclerotic changes to the arterial wall. Numerous 

epidemiological studies have emphasized the link 

between arterial stiffness in hypertension patients and 

other cardiovascular illnesses in older individuals as 

compared to younger people. There is an upward trend in 

the prevalence of hypertension and vascular stiffness as 

people age (AlGhatrif et al., 2013; Ferreira et al., 2012). 

Additionally, compared to controls, the hypertension 

participants in this study had statistically significantly 

higher BMI, which is consistent with studies done by 

Nayak et al. (2016); Osuji et al. (2012); Sur et al. (2015). 

Moreover, BMI was positively related to both SBP and 

DBP in essential hypertension subjects. This is due to the 

association between a greater BMI and a higher plasma 

volume and cardiac output. Therefore, obesity is a risk 

factor for hypertension. Losing weight has a significant 

influence on reducing cardiovascular morbidity and 

mortality in hypertensive people, including stroke, heart 

attack, and heart failure (Linderman et al., 2018). 

In this study, essential hypertension participants had 

significantly higher fasting blood sugar levels than 

control subjects. This is following the study carried out 

by Nayak et al. (2016), who reported statistically 

significant increased levels of fasting blood sugar in both 

stage I and stage II hypertensive subjects. Furthermore, 

in our study, we found a significant and positive 

correlation of fasting blood sugar with both systolic and 

diastolic blood pressure in essential hypertension 

subjects. As the fasting blood glucose level increases as 

a result of metabolic disorders, obesity, and 

hyperglycemia with insulin resistance, the renin-

angiotensin system (RAS) may undergo alterations. This 

may have an effect on the patient’s blood pressure (Jia et 

al., 2016; Zhou et al., 2015).  

Alterations in lipid metabolism leading to abnormalities 

in blood lipid and lipoprotein levels have been related to 

hypertension. It has also been demonstrated that 

hyperlipidemia dramatically worsens the prognosis in 

hypertensive individuals (Harvey & Beevers, 1990). An 

abnormality in blood lipid and lipoprotein levels (also 
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known as dyslipidemia) is a major, controllable risk 

factor for cardiovascular disease (CVD) (Kannel et al., 

1971). Abnormal serum lipid and lipoprotein levels have 

been identified as independent risk factors for essential 

hypertension, giving rise to the term “dyslipidemic 

hypertension” (Williams et al., 1988). In subjects with 

essential hypertension, we found that all of the lipid 

parameters (total cholesterol, triglycerides, low-density 

lipoprotein cholesterol and very low-density lipoprotein 

cholesterol) were significantly higher than in controls, 

except for HDL, which was significantly lower. These 

results are consistent with the studies done by Mahapatro 

et al. (2020) and Nayak et al. (2016). Osuji et al. (2012) 

also found such a type of dyslipidemic pattern in 

hypertensive subjects compared to control subjects. In 

addition, we found a significant positive association of 

TC, TG, LDL-C, and VLDL-C with both systolic and 

diastolic blood pressures in essential hypertension 

subjects whereas HDL-C was significantly negatively 

associated with SBP and DBP in cases of essential 

hypertension. Hypertension and dyslipidemia are both 

well-known contributors to the development of 

cardiovascular disease (Carmena et al., 2004; Gotto, 

2005). Endothelial dysfunction, which is exacerbated by 

dyslipidemia, is a major contributor to the etiology of 

several cardiovascular disease risk factors, including 

atherosclerosis, thrombosis, insulin resistance, and 

hypertension. Endothelial cells are known to be 

negatively affected by low-density lipoprotein (LDL) 

cholesterol and lipoproteins high in triglycerides, while 

high-density lipoprotein (HDL) cholesterol may have 

protective effects (O’Connell & Genest, 2001). 

Macrovascular problems like coronary heart disease 

(CHD) and stroke have been linked to elevated blood 

cholesterol levels (Albuche et al., 2000). Lewis suggested 

that blood TC in the range of 5.0-6.5mmol/L may be 

regarded as undesirable due to the increased risk of 

coronary heart disease when the cholesterol level reaches 

5.0 mmol, as observed in various epidemiological studies 

(Lewis, 1986; McGill, 1968). Low HDL levels are 

associated with an increased risk of cardiovascular 

disease, albeit the reasons why are not well understood. 

According to experiments, HDL-C helps increase the 

outflow of cholesterol from foam cells in vascular 

atherosclerotic plaque depots to the liver, where it may 

be broken down and eliminated. HDL-C also possesses 

powerful anti-inflammatory and antioxidant 

characteristics, which lower the likelihood of developing 

atherosclerosis (Barter et al., 2004; Mackness et al., 

2000). It has also been shown that the existence of 

additional atherogenic risk factors is linked to a low 

HDL-C level. According to Pavithran et al. (2007), 

modifications in lipid metabolism, including a drop in 

HDL-C, might result in endothelial damage and 

increased blood pressure, which may help to partially 

explain why it has such a high predictive value for 

coronary heart disease. It is well known that dyslipidemia 

and hypertension frequently coexist. This relationship 

has been attributed to underlying central obesity and the 

accompanying insulin resistance, which are crucial to the 

pathophysiology of both hypertension and dyslipidemia. 

A 7-year follow-up study on Finnish males revealed that 

dyslipidemia, a component of the metabolic syndrome, 

foreshadowed the onset of hypertension (Laaksonen et 

al., 2008). Furthermore, Halperin et al. (2006) have 

shown that hypertension is brought on by dyslipidemia in 

people who appear to be in good health. According to 

Hausmann et al., people who have elevated TG levels 

along with low HDL-C have more widespread coronary 

atheromas than people who only have elevated LDL-C 

(Hausmann et al., 1996). 

Numerous studies have demonstrated the significance of 

apolipoproteins- Apo A1 & Apo B100, the two main 

apolipoproteins for lipid transport in the processes of 

atherosclerosis and its consequences (Luc et al., 2002; 

Meisinger et al., 2005; Walldius et al., 2001; Yusuf et al., 

2004). However, the association between apolipoprotein 

levels and the risk of hypertension has only been 

discovered in a few studies. Nayak et al. (2016) observed 

a non-significant fall in the value of serum Apo A1 in the 

hypertensive patients when compared to controls 

whereas a significant increasing trend was observed in 

the levels of Apo B100 from the control group to Stage I 

and Stage II hypertensive patients reflecting its 

contributing role as a cardiovascular risk marker. 

Consistent with these results, we found that people with 

essential hypertension had significantly higher levels of 

Apo B100 and lower levels of Apo A1 than controls. In 

addition, apo A1 was significantly inversely correlated 

with both SBP and DBP in essential hypertensive 

individuals, while Apo B 100 was positively correlated 

with both. In our study, the Apo B100/Apo A1 ratio was 

also increased significantly in essential hypertension 

subjects compared to controls and the ratio of Apo 

B100/Apo A1 was significantly and positively associated 

with both SBP and DBP, which is in accordance with 

Nayak et al. (2016). Similarly, Lee et al. (1986), found 

higher levels of Apo B100/Apo A1 ratio in hypertensive 

subjects compared to controls but was statistically 

insignificant. Even, the severity of atherosclerosis was 

found to have a strong correlation with serum Apo B in a 

normolipidemic subgroup, according to the findings of 

Haidari et al. (2001). After controlling for the impact of 

gender, age, smoking, and hypertension, Sabino et al. 

(2008), observed that both the Apo B level and the Apo 

B/A1 ratio independently linked with peripheral 

atherosclerosis and brain stroke. The ApoB/ApoA-I ratio 

is widely acknowledged as a more accurate predictor of 

cardiovascular risk than other conventional lipid markers 

(Montali et al., 2015). Therefore, essential hypertensive 

people with dyslipidemia and an elevated Apo B100/Apo 

A1 ratio are at an increased risk for the development of 

cardiovascular disease.  

 

Conclusions 

The present study demonstrated that essential 

hypertension is characterized by dyslipidemia (increased 

total cholesterol, TG, LDL, and decreased HDL), 

alteration in apolipoproteins levels (increased Apo B100 

and decreased Apo A1), and their ratio (increased Apo 

B100/Apo A1 ratio), suggesting that high blood pressure 

may be responsible for disturbances in lipoprotein 
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metabolism. Furthermore, the Apo B100/ Apo A1 ratio 

may be used as a complementary marker for the 

prediction of the risk of cardiovascular disease in 

essential hypertension subjects. 

Prospects for further research include establishing a 

causal relationship between dyslipidemia and 

hypertension; identifying changes in the lipid profile 

caused by diet, physical activity, medications, or other 

influences; and determining the relationship of lipid 

parameters and apolipoproteins with other cardiovascular 

risk factors.  
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 Abstract 

Background and 

Aim of Study: 

Decreased efficacy of metered dose inhaler and dry powder inhalers are 

associated with errors in inhalational techniques. 

The aim of the study: to study the association of errors in the technique for using 

two types of inhalers with demographic and other variables. 
 

Material and Methods: Five hundred adult patients with respiratory diseases who were currently using 

an inhaler device were enrolled in this study. Patient’s demographics and 

duration of inhaler therapy and assessment of inhaler technique were recorded by 

interview and direct observation. 
 

Results: Out of 500 enrolled patients, 465 patients were using the device with wrong 

technique. Among 465 patients, 188 patients were using metered dose inhaler and 

277 patients were using dry powder inhalers. Technical errors were common in 

both the devices but more common with metered dose inhaler device. Failure to 

exhale before the inhale through device was most common error with metered 

dose inhaler (68.6%) and dry powder inhalers (71.4%). Association of errors with 

female gender is seen in both metered dose inhaler and dry powder inhalers users. 

Reduction in the numbers of errors is seen with increase in the duration of therapy 

and regular training on follow-up visits. 
 

Conclusions: 

 

Dry powder inhalers and metered dose inhalers are commonly used in 

management of respiratory patients. Therefore, the errors in using these devices, 

technique and handling errors are common in both dry powder inhalers and 

metered dose inhaler users. More error was found in old age, female and short-

term users. However regular training on follows up visits can solve this current 

problem. 
 

Keywords: metered dose inhaler, dry powder inhalers, inhalational technique, technical 

errors, demographic, respiratory diseases, aerosol therapy 
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Introduction 
Respiratory diseases such as asthma, chronic obstructive 

pulmonary disease (COPD) and post tuberculosis 

obstructive disease (PTOD) is affecting large population 

globally. These diseases cause the third most frequent 

cause of death worldwide (EBSCO, 2020). The 

abundance presence of beta-adrenergic, cholinergic and 

glucocorticoid in lungs, which lead to concept evolution 

of inhalation therapy. The inhalation therapy holds 

many advantages such as lower dosage needed, fast 

response and minimum side effect over systemic therapy 

as in even in pregnancy, hypertension, cardiac diseases 

and diabetes mellitus they are considered safe. 

Inhalation therapy is also known as aerosol drug therapy 

in which special device is used to deliver drug in a form 

of fine mist particles directly to the lungs, which may 

use in treating various type of respiratory diseases. The 

particle ideal size ranges from 1 to 5 microns as smaller 

particles acts as gas and passes though lungs like gas. 

Particles travelling speed (travelling very fast or very 

slow) might damage the walls of the upper airways. The 

particle hit the target site when moves in right speed. 

The oral inhalation of medications is the first-line 

treatment for lung diseases; inhaler technique comprises 

a set of procedures for drug delivery to the respiratory 

system (Chorao et al., 2014). The advantages offered by 

this method are financial affordability, convenience, 

portability, quick and local action, and negligible 

systemic side effects (Virchow et al., 2008). 

The therapeutic index will be maximized, with direct 

delivery of drug to the respiratory tract by inhale 

devices. There are many anti-asthma drugs out there but 

efficiency depends on selection of right drug, device 

used and technique used. There are wide range of 

inhaling devices available in market, selecting the right 

one is very important, which is done on the bases of 

disease severity, patient type, and pricing or 

reimbursement controls (Pritchard & Giles, 2014). 

There for it is necessary to have a proper study of device, 

drug and patient education for the success of inhaler. 

Metered dose inhalers, dry powder inhalers, and 

nebulizers are the most common inhaler devices used to 

administer aerosolized medication in routine respiratory 

practice (Cochrane et al., 2000; Pritchard et al., 2015). 

Metered dose inhaler (MDI) is most commonly used 

inhaler device. When it is activated, it releases fixed 

amount of drug dose from multidose canister. Some 

important elements of MDI are protective cover; 

medicine mixed with surfactant and propellant in 

canister, which is fitted with valve; device body and 

mouthpiece for the release of medicine.  

Metered dose inhalers are inexpensive, compact, and 

portable, can be hold multidose. It can have fixed and 

defined dose (Newman, 2005). 

Although after all these advantages MDI does have few 

disadvantages too such as they are not eco-friendly as 

chlorofluorocarbon (CFC) causes ozone depletion, 

patient need good coordination of hand and breath and 

needs training for hand breath coordination 

(Tsangarides et al., 2018). 

According to Newman et al. (1991), ideal technique to 

use MDI would be: shake before use, then remove the 

cape, breath out slowly to functional residual capacity 

(FRC), wide open the mouth holding the device in 

between lips in upright position starting with slow 

breathing and actuate MDI simultaneously, till total lung 

capacity (TLC) continue inspiration, for 5-10 sec hold 

breath, at last exhale for next puff, at least wait for a 

minute, after done washing and rinsing mouth is 

important. 

Dry powder inhaler (DPI) contains medicine in powder 

form in which particle size is in respirable size and these 

are present with carriers such as lactose or glucose with 

which they make loose bound. Separation could happen 

easily among micro sized individual respirable particles; 

carriers are needed to decrease cohesive forces in micro 

sized medicine powder. Patient’s inspiratory flow 

provides all the energy needed to disaggregation (Prime 

et al., 1997). In 1960s, the DPI was introduced since then 

there are many types of DPI available in India market 

some are single dose, some are multidose. 

Single dose inhales are Lupihaler, Revolizer, 

Respihaler, Rotahaler; and some of multidose inhalers 

are Diskhaler, Turohaler and Multihaler. In multidose 

inhalers, numbers of doses are inserted in the inhaler 

already (Atkins, 2005).  

Dry powder inhalers have many advantages, as they are 

portable, easy to carry with you due to their small size. 

They can be used easily with some training, but they do 

not need any hand breath coordination. They are 

ecofriendly because they do not have any cold freon 

effect as propellant is not required in them. 

Despite all these advantages, they do hold few 

disadvantages too, as they are quite expensive. They are 

not ideal for acute situations and severe respiratory 

distress. They also need quite high inspiratory flow rate 

that is about 60L/min or even more. Lactose might cause 

some irritation cough mostly in lactose intolerant 

patients. If not kept in dry area, the humidity might cause 

powder to aggregate and soften of capsule (Crompton, 

1991). 

In the opinion of Newman et al. (1991), ideal technique 

of using DPI is: device assembling, if single, no shaking 

of the device, slowly exhale to FRC, around the mouth 

seal it, forcefully and deeply inhale, need to hold the 

breath for 4 to 8 sec, repeat the process if needed, after 

finish gargle and rinsing mouth is important. 

Inhaler technique comprises a set of procedures for drug 

delivery to the respiratory system. The technique of oral 

inhalation of medications is a major factor governing the 

efficiency of the inhaled medication. Using the proper 

inhaler technique ensures sufficient drug deposition in 

the distal airways, optimizing therapeutic effects and 

reducing side effects (Usmani et al., 2018). Although 

metered dose inhalers are considered more difficult to 

use than dry powder inhalers, errors in inhaler technique 

are very common among COPD and asthma patients in 

daily real-life practice. Inhaler mishandling is very 

common in patients with chronic airflow obstruction 

(Melani et al., 2011). 
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Using inhalers without imparting adequate education 

regarding proper technique of their usage may result in 

suboptimal clinical improvement and wastage of 

medication. 

We evaluated the technique of patients using manually 

operated inhaler devices, metered dose inhaler and dry 

powder inhalers to study the association of poor inhaler 

technique with patient demographics and other 

variables. 

The aim of the study. To study the association of errors 

in the technique for using two types of inhalers with 

demographic and other variables. 

 

Materials and Methods 

A total of 500 adult patients with respiratory diseases 

who were currently using at least one inhaler device for 

at least 1 month were included in this cross-sectional, 

observational study conducted at Department of 

Tuberculosis and Chest Diseases, in a tertiary care 

hospital of North India. 

Most commonly used devices metered dose inhaler and 

dry powder inhalers were assessed in this study. 

Use of inhaler therapy for less than a month, lack of 

attendance of regular control visits, confirmed or 

suspected pregnancy, breastfeeding, allergy, sensitivity 

or intolerance to asthma or COPD therapy, and being on 

nebulizer therapy were the exclusion criteria of the 

study. 

Demographic details of patients, type and duration of 

inhaler therapy, and assessment of inhaler technique 

(correct, incorrect) were recorded. 

Inhaler technique was assessed using a protocol 

described by Melani (2007). This protocol documents 

the performance of ten essential inhaler technique steps 

by means of closed dichotomous response options (well 

performed/poorly performed). All assessments were 

made by two investigators with ten years of experience 

in the follow-up of asthma patients. After assessment, all 

patients were given supplemental instruction on inhaler 

technique by a health professional, in the form of a 

demonstration. 

 

Results 

Out of 500 enrolled patients, 465 patients were using the 

device with wrong technique. Out of these 465 patients, 

188 were using metered dose inhaler (Table 1) and 277 

were using dry powder inhaler (Table 2). 

 

Table 1 

Errors in Inhalation Technique with Metered Dose Inhaler (n=188) 
 

Inhalation technique 
Number of patients who made errors 

people percentage 

Take off the inhaler cap 16 8.5 

Shake the metered dose inhaler before use 79 42.0 

Hold the metered dose inhaler in a vertical position 47 25.0 

Hold your head in a vertical position 53 28.1 

Exhale before use 129 68.6 

Put the mouthpiece in your mouth, and close your lips 33 17.5 

Press the canister when inhaling slowly 126 67.0 

Inhale deeply 91 48.4 

Hold your breath for 10 seconds 71 37.7 

Exhale and wait for 30-60 seconds before the other puff 32 14.3 

 

Table 2 

Errors in Inhalation Technique with Dry Powder Inhaler (n=277) 
 

Inhalation technique 
Number of patients who made errors 

people percentage 

Pull off the aerolizer cover 19 6.8 

Open the mouthpiece of dry powder inhaler 16 5.7 

Remove the capsule from the package and put it into the space 47 16.9 

Press the buttons on both sides of dry powder inhaler 79 28.5 

Hold your head in a vertical position 61 22.0 

Turn your head away from dry powder inhaler and exhale 198 71.4 

Put the mouthpiece in your mouth, and close your lips 26 9.3 

Inhale deeply 119 42.9 

Hold your breath for 10 seconds 97 35.0 

Dispose of the capsule and put the cover back on the dry powder inhaler 36 12.9 

Each step of metered dose inhaler use is observed and 

documented. Out of 188, 129 patients (68.6%) did not 

exhale before inhaler use, 126 patients (67.0%) failed to 

press the canister while inhaling slowly, and 91 patients 

(48.4%) did not inhale deeply after pressing canister. 

79 patients (42.0%) did not shake the inhaler before use, 

71 patients (37.7%) did not hold their breath for 10 

seconds, 47 patients (25.0%) failed to hold the inhaler in 
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vertical position, while 53 patients (28.1%) failed to 

hold their head in vertical position. 33 patients (17.5%) 

forgot to close their lips after putting mouthpiece in 

mouth, 32 patients (14.3%) did not wait before for 30-

60 seconds before next inhalation, 16 patients (8.5%) 

did not take off the inhaler cap. 

The most common error while using dry powder inhaler 

is patient did not exhale before using inhaler like 

metered dose inhaler users. Out of 277, 198 patients 

(71.4%) did not exhale before the use of inhaler, 119 

patients (42.9%) fail to inhale deeply, and 97 patients 

(35.0%) did not hold the breath for 10 seconds. The most 

uncommon error was, not removing cap of inhaler like 

in metered dose inhaler users.  

It was observed dry powder inhalers is the most 

commonly used device as shown by other studies 

(Castel-Branco et al., 2017; Chorao et al., 2014; Melani 

et al., 2011). Poor inhaler technique and device handling 

is common in both metered dose inhaler and dry powder 

inhalers users. That metered dose inhalers require a good 

ability of hand-lung coordination and is therefore 

considered inherently more difficult to use than dry 

powder inhalers (Pothirat et al., 2015; Rootmensen et 

al., 2010). 

Therefore, errors related to device handling were 

common among metered dose inhaler users than among 

dry powder inhalers users. Failure to exhale before using 

the metered dose inhaler is the most common error, 

followed by lack of coordination and failure to inhale 

deeply. 

In dry powder, inhaler users the most common error is 

to exhale before using dry powder inhalers, followed by 

failure to inhale deeply and failure to hold breath for 10 

seconds. 

These errors are more common with female gender as 

study shows that the errors in using the inhaler devices 

both metered dose inhaler and dry powder inhalers are 

more common in females. These errors are reduced with 

increasing duration of therapy and regular training. 

(Table 3).
 

Table 3 

Correlation of Errors with Various Parameters 

Parameters 
Age of patient 

(Mean, years) 

Gender of patients Duration of therapy 

(Mean, years) 

Regular training on 

every visit Male Female 

Take off the inhaler cap 

Incorrect use 61 11.9 88.1 1.2 7.9 

Correct use 54 59.1 38.9 5.8 68.9 

P-value >0.001 <0.001 <0.001 <0.001 

Hold the metered dose inhaler in a vertical position 

Incorrect use 65 27.8 72.2 1.8 9.1 

Correct use 52 36.3 63.7 6.1 79.6 

P-value >0.001 <0.001 <0.001 <0.001 

Hold your head in a vertical position 

Incorrect use 62 20.4 79.6 2.1 6.7 

Correct use 56 32.7 57.3 7.3 76.9 

P-value >0.005 <0.001 <0.001 <0.001 

 

Reduction in the numbers of errors is seen with increase 

in the duration of therapy and regular training on follow-

up visits. 

 

Discussion 

Not many researches have been conducted in India to 

study the errors in inhalation techniques of metered dose 

inhaler and dry powder inhalers users. 

It was observed that inhaler technique errors are very 

common and regular training can significantly reduce the 

disease burden. Errors were more common with dry 

powder inhalers than with metered dose inhaler. 

Although, the study done by Nainwal et al. (2022), DPI 

are considered, more advanced and more advantageous 

due to its stability and ability to deliver a high dose of the 

drug to the lungs. Inability to exhale properly before use 

is the most common error followed by error in shaking 

the device before use.  

Similar results were observed in other studies. In a study 

conducted by Castel-Branco et al. (2017), similar results 

were obtained. The study involved 67 patients from four 

community pharmacies. In the dry powder inhalers 

techniques, the most frequent errors were “no previous 

forced expiration” (46=61.3%) and “no 10 second apnea 

after inhalation” (51=68.0%); in the 16p metered dose 

inhalers techniques common errors were “lack of hand-

lung coordination” (7=43.8%), “no previous forced 

exhalation” (8=50.0%), and “no apnea after inhalation” 

(10=62.5%). This is similar to observations made in our 

study. 

In another study conducted by Melani et al. (2011), the 

errors in technique of inhalation was evaluated in trained 

patient. Independently of the inhaler, they found a strong 

association between inhaler misuse and older age 

(p=0.008), lower schooling (p=0.001) and lack of 

instruction received for inhaler technique by health 

caregivers (p<0.001). Inhaler misuse was associated with 

increased risk of hospitalization (p=0.001), emergency 

room visits (p<0.001), courses of oral steroids (p<0.001) 

and antimicrobials (p<0.001) and poor disease control 

evaluated as an Asthma Control Test (ACT) score for the 

asthmatics (p<0.0001) and the whole population 

(p<0.0001). This was similar to our study, where we 

observed older age and lesser training was associated 

with more errors in inhalation technique.  
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Chorao et al. (2014) observed that patients over 60 years 

vs. younger age (p=0.002) and COPD vs. asthma patients 

(p=0.016) required more attempts to ensure correct use. 

41.0% of the study participants chose one of the devices 

they already used as the most preferred inhaler.  

In another study conducted on COPD patients of mean 

age 70.9±8.3 years using metered-dose inhaler by 

Choomuang et al. (2022). It was observed that only 16% 

(p<0.001) was using correct technique, 25% (p<0.026) 

was having correct flow and only 7% (p<0.001) was 

using both correct technique and correct flow but after 

one month of training 34% (p<0.001) was using correct 

technique, 37% (p<0.026) was having correct flow and 

only 22% (p<0.001) was using both correct technique 

and correct flow. 

Thus, incorrect use of inhaler is a prevalent problem 

across countries. The problem can be significantly 

reduced with proper training and retraining. 

 

Conclusions 

It is observed that errors in using the device and handling 

are common in both dry powder inhalers and metered 

dose inhaler users. But in old age, female and short-term 

users more errors were found compared to young age, 

male and long-term users. The error associated with both 

users are mainly with handling the devices, technique of 

using the devices and safekeeping of the devices. To 

overcome problems related to these devices people need 

more and proper regular training of handling and using 

these devices. Patient needs training in how to keep 

devices clean and use it safely. Patient needs more follow 

up visits in which proper training could be provided. 
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