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Abstract
Background and objective

Asthma is a chronic recurring respiratory disease, and its prevalence is on the rise. A drop in the quality of
life (QoL), as well as sleep problems, has been reported in asthmatic patients in the literature. This study
was conducted to determine the relationship between QoL and sleep quality in asthmatic patients.

Methods

This cross-sectional study recruited 76 diagnosed asthmatic outpatients from our university clinic. The
subjects completed the self-administered 36-Item Short-Form Health Survey QoL questionnaire (SF-36) and
the Pittsburgh Sleep Quality Index (PSQI) assessment.

Results

The study results revealed poor sleep quality in 55 (72.4%) of the subjects. The total sleep quality

scores significantly and negatively correlated with the physical and mental components of QoL (moderate,
p=0.00). All QoL subscales were significantly higher in patients with good sleep quality (PSQI: <5, p<0.00).
Logistic regression analysis showed that good sleep quality (modified) could predict a mental component
score (MCS) of more than 64.

Conclusion

Poor sleep quality can bring down the scores of all QoL components in asthma patients and is the best
predictor of their QoL. Therefore, sleep quality and QoL indicators could be applied as part of a better
approach to classification, management, and control of asthma.

Categories: Internal Medicine, Pulmonology, Epidemiology/Public Health
Keywords: pittsburgh sleep quality index, asthma, sleep quality, sf 36, quality of life

Introduction

Asthma is one of the most common chronic diseases, and it causes a noticeable burden on healthcare
systems worldwide [1-4], as well as in Iran [5]. Asthma diagnoses have increased in the past three decades
due to changes in lifestyle and increasing environmental pollution [1,2,5]. Asthma affects not only the
physical but also the psychological aspects of patients' lives [6]. Therefore, the management of symptoms
and control of pathologic changes of the disease in clinical settings is not adequate [7]. Qualitative health
indicators and asthmatic patients’ perception of their condition - quality of life (QoL) - have been well-
addressed over the past three decades [6,8-10].

Asthma patients experience several limitations in their daily activities, productivity, physical and emotional
capacity [1,2,6,11], and especially sleep quality [4,12,13]. QoL in asthmatic patients is affected by several
factors, such as gender, socioeconomic status, education level, and place of residence [3,9,14]. Numerous
studies have shown that QoL indices have significant determining effects on the classification, diagnosis,
and treatment of asthmatic patients [6,15]. Although there are various tools for the assessment of QoL
[8,10,15,16], the 36-Item Short-Form Health Survey QoL questionnaire (SF-36) is one of the most commonly
used tools in this field [15,17-19]. It is well-established and appropriate for evaluating the effects of chronic
diseases and their treatments on QoL [7,10,20,21] and hence could have some role in measuring the burden
of the disease [3,9].

Almost one-third of the average human’s life is spent sleeping [22]. Sleep disorders not only affect the QoL
[12,13,23], but also increase the number of road traffic accidents, occupational accidents, risk of errors, and
injuries to others as a result of reduced consciousness [22], and a delay in sleep onset of more than 30
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minutes almost doubles the risk of mortality after controlling for background variables [23]. Despite this
reported direct association between sleep quality and QoL, a cause-and-effect relationship has not yet been
established [24].

Nocturnal asthma and sleep apnea are common in asthmatic patients [4]. Severe sleep-related physiological
changes in the respiratory system increase the incidence of asthma attacks at night [12]. Studies have
indicated poor control of asthma in more than half of asthmatic patients [11]. This may be largely due to the
lack of attention to sleep quality and nocturnal symptoms of asthma in the classification, diagnosis, and
treatment of patients [18].

Sleep disturbances, especially insomnia, have been proven to be a baseline risk factor for the onset of asthma
and its related adverse impacts on health-related QoL [12,15]. On the other hand, asthmatic adults are at a
higher risk of developing sleep problems [25]. However, data on the relationship between clinical
characteristics and patient perception of health and control of symptoms are not convincing, and some
findings are controversial or not tenable in terms of routine practice [11]. Hence, patients would greatly
benefit from a study of the main predictors of patient satisfaction with the treatment [9,12,13,18].

The relationship between QoL and sleep quality in patients with asthma has not been seriously investigated
in our country. In light of this, this study was conducted to explore this relationship to devise methods to
improve the diagnosis, classification, and management of asthmatic patients in Semnan, Iran.

Materials And Methods

This cross-sectional study used convenience sampling to select 76 known cases of asthma who presented for
follow-up visits to our university clinic. The inclusion criteria were as follows: patients aged more than 18
years who were diagnosed with asthma by specialists based on spirometry results, forced expiratory volume
(FEV1) of less than 80% of the predicted value, FEV1/forced vital capacity (FVC) of less than 0.7, FEV1
change of more than 12% from the initial value, and absolute change in FEV1 of less than 200 mL after
taking two to three puffs of a short-acting bronchodilator, The exclusion criteria were the presence of
malignancies or other severe incurable diseases such as major depression, congestive heart failure, kidney
failure, and liver failure, or insomnia, sleep disorders, or being engaged in shift work. This study was
approved by the Ethics Committee of the Semnan University of Medical Sciences, Semnan, Iran
(REC.538950).

The patients’ demographic information including age, marital status, education level, and socioeconomic
status was collected and recorded after obtaining informed consent. The data collection tools used to assess
this relationship were the SF-36 [17] and the Pittsburgh Sleep Quality Index (PSQI) [26]. These tools were
developed by experts to investigate QoL and sleep quality. Both questionnaires were completed through
interviews conducted by medical doctors.

The SF-36 questionnaire is an excellent and simple tool for investigating QoL in people aged over 14 years
[17] and has been used in the study of many chronic diseases [9,20,21,27]. It was first used for asthma by
Bousquet et al. in 1993 [17]. It was validated and translated into Persian by Dr. Montazeri in 2005 and
introduced as an appropriate tool for the study of QoL [19]. The SF-36 consists of physical and mental
component scores (PCS-MCS) with eight subscales including physical function (10 items), bodily pain (two
items), social function (two items), mental health (five items), general health (five items), vitality (four
items), physical problems (four items), and emotional problems (three items). The scale ranges between
scores of 0-100, where 0 means disability and 100 stands for no disability [19].

The nine-item PSQI assesses the patient’s perception of sleep quality over the past month and

comprises seven components: subjective sleep quality, sleep latency, sleep duration, sleep efficiency, sleep
disturbances, use of sleeping medication, and daytime dysfunction (i.e., daytime problems the patient
experiences as a result of insomnia). The items can be rated from 0 (normal), 1 (mild problems), 2 (moderate
problems), to 3 (severe problems). The total score is the sum of the scores of the seven scales, ranging from 0
to 21. A PSQI score >5 has been determined to represent poor sleep quality [4]. The validity of this data
collection tool has previously been confirmed in the Iranian population [28].

Continuous variables are displayed as means and standard deviation (SD), and tables of frequency and
relative frequency are used to describe categorical variables. Analysis of variance (ANOVA), independent t-
test, and Pearson’s correlation coefficient were used to analyze the data. All analyses were performed using
the SPSS Statistics software version 16 (IBM, Armonk, NY). A p-value <0.05 was considered statistically
significant.

Results

The mean age of the study subjects was 46.8 = 13.7 years, and the modified sleep quality score was 8.2 + 3.8.
A total of 55 (72.4%) of the subjects had poor sleep quality as per the modified sleep quality score. In this
study, a modified PSQI score was used instead of the total PSQI, which was calculated based on all
components except for sleep duration as it was the only variable that was not significantly correlated with
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QoL.

Table 7 shows the demographic characteristics of the study group. PCS and MCS subdimensions of QoL and
the modified PSQI score significantly correlated only with age as illustrated.

Variable N (%) P-value
Female 43 (56.6)

Gender NS
Male 33 (43.4)
Single 9(11.8)

Marital status Married 54 (71.1) NS
Widowed/divorced 13 (16.1)
llliterate or primary school 11 (14.5)

Educational level High school diploma 39 (51.3) NS
University education 26 (34.2)
Urban 61 (80.3)

Place of residence NS
Rural 15 (19.7)
Less than 45 36 (47.4)

Age (years) 45-59 21 (27.6) <0.05*
More than 60 19 (25.0)

TABLE 1: General characteristics of asthmatic patients

*Significant correlation of higher age with lower MCS and PCS and poor PSQI

NS: not significant; MCS: mental component score; PCS: physical component score; PSQI: Pittsburgh Sleep Quality Index

The relationships of the physical and mental dimension scores, as well that of PSQI score, with sex, place of
residence, and education level were found to be statistically insignificant. However, ANOVA showed that
MCS and PSQI scores were lower in the widowed subjects compared to single and married subjects (p<0.05).
The mean # SD of the mental and physical components of the QoL questionnaire was 51.6 + 15.9 and 59.0 +
15.5 respectively. The maximum score for a QoL dimension was observed for bodily pain (73.8 £ 22), and the
minimum score was seen for role limitation-emotional (46.0 + 31).

The mean # SD of PCS-MCS and all of their subcategories were significantly higher in good sleepers. Table 2
shows correlations across all dimensions as well. The most and the least score gap between subjects with
good and poor sleep quality were in emotional role limitation and social function respectively.
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Good sleep quality (PSQl <5) Poor sleep quality (PSQI >5) Total PSQlI
Variable

Mean + SD Mean + SD Correlation P-value
Mental dimensions (MCS) 67.0+13.9 457 +£12.3 -0.56
Physical dimensions (PCS) 73.6+13.0 534+124 -0.54
Physical function 76.8+21.8 46.8+225 -0.37
Bodily pain 92.0£15.7 66.8 +20.2 -0.50 0.000
Role limitation-physical 78.6 +22.7 53.6 +27.8 -0.45
Role limitation-emotional 79.4+324 33.3 +£35.1 -0.53
Vitality 69.7 £ 16.7 50.1+£17.7 -0.37
Mental health 67.8+17.9 529+ 15.6 -0.28 0.001
Social function 50.9+95 47.2+11.1 -0.16 0.000
General health 475+12.8 46.5+8.2 - 0.006

TABLE 2: Components of quality of life in people with good and poor sleep quality and the
relationship between sleep quality and quality of life dimensions

MCS: mental component score; PCS: physical component score; PSQI: Pittsburgh Sleep Quality Index; SD: standard deviation

Independent t-test revealed the relationship of all components except social functioning and general health
with the sleep quality to be significant. A weak to moderate correlation was found with these variables. The
logistic regression analysis showed that PSQI <5 predicted MCS of 64 or more in QoL, as presented in Table
3. This relationship persisted even after adjusting for age.

95% ClI for EXP (B)

B SIE. Wald df Sig. Exp (B)
Lower Upper
MCS 0.113 0.027 17.579 1 0 1.12 1.062 1.18
Step 12
Constant -7.245 1.584 20.932 1 0 0.001

TABLE 3: Binary logistic regression between PSQI (poor-good) and mental component score
(MCS) — SF-36

3Variable(s) entered on step 1: MCS

PSQI: Pittsburgh Sleep Quality Index; SF-36: 36-ltem Short-Form Health Survey QoL questionnaire

Discussion

This study analyzed the efficacy of QoL and sleep quality as indicators in the approach toward and treatment
plans of asthma as a chronic disease with a noticeable burden. Our research results indicate that the mean
scores of all QoL components were lower in patients with poor sleep quality. Incorporating assessment tools
for these two items will improve patients' satisfaction and perception of control.

SF-36 is one of the most reliable tools generally used to study QoL in the general population and chronic
diseases [9,17,20,21,27]. Poor QoL (lower PCS-MCS) has been reported in patients with respiratory diseases,
especially current asthma [3,4,6,8,18], asthma with allergic comorbidities [3], and sleep disorders [13].
Despite several clinical trials and significant advances in asthma research, treatment plans, and drug
production in recent years, patient-related outcomes, especially in terms of real-life aspects such as QoL and
sleep quality, have not been incorporated in most of them [3,7]. The relationship between QoL and chronic
diseases such as asthma involves a wide range of issues. Neglecting these issues causes poor control of the
disease despite treatment advancements [9,15]. Although we used only a non-specific QoL assessment tool,
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since multimorbidity is unfortunately common in communities, it could improve overall patient satisfaction
in general practice.

Among the subscales of QoL, the most preserved score in our study was in bodily pain (PCS), as expected,
compared to social function (MCS) in myocardial infarction and heart failure in ischemic heart disease due
to the prominence of chest pain [29]. In this study, the lowest subscale was for role emotional (MCS), which
is in accordance with the findings of Montazeri et al. in elderly subjects [19] but contrasting with role
physical (PCS) in heart failure [29]. Poor diabetes control was correlated with lower physical functioning,
and overall PCS below 50 [20]. Another study has shown significantly lower mental health and role
limitation-emotional scores in subjects with insomnia even after controlling for psychological diseases [12].

Similar to previous studies, this study found the mean QoL score to be independent of factors such as gender,
place of residence, and educational level [6,15]. A study by Cappa et al. also identified QoL in patients as a
determining factor for the appropriate classification and control of diseases such as asthma [6]. Another
study has reported a negative relationship of age with the mean physical and mental QoL scores [12]. The
importance of demographic variables cannot be denied in epidemiologic studies, but the use of QoL and
sleep in assessment bring up more modifiable risk factors and make more sense in “personalized medicine”.
Poor sleep quality was also reported to be a strong independent predictor of poor QoL in healthy people,
patients with systemic lupus erythematosus [21], ischemic heart disease [27], and patients with asthma
[7,12,18] and chronic obstructive pulmonary disease (COPD) [16,24].

The study of a gap between treatment protocols and desirable control of asthma highlighted the importance
of the effects of nocturnal asthma and sleep disorders on QoL in this group of patients [7]. Sleep quality has
been shown to be an important predictor of daily function and QoL in asthmatic patients. The prevalence
and mean score of sleep quality were found to be higher and more adverse in our patients than in multiple
sclerosis patients (72% vs. 70%; 8.2 vs. 5.2) [30]. Poor sleep quality could forecast a lower QoL score

in ischemic heart disease [27] and diabetes type 2 [20], but not in cardiac surgery [27]. Asthma leads to more
night-time symptoms and consequently lower QoL even in the absence of overt pain and disability.

Asthma-specific studies estimate the prevalence of sleep disorders to be from 51% [18] to more than 90%
[12]. Braido et al. found that poor control of asthma is caused by excessive nocturnal airway disturbances
and apnea in asthmatic patients [4]. Investigation of sleep quality and recording and controlling the
nocturnal symptoms of the disease, therefore, play a key role in the treatment of asthma. The emergence of
nocturnal symptoms was found not to be correlated with the severity of asthma. In a 12-year follow-up
study, sleep disorders were identified as one of the important factors in the categorization and control of
asthma [11]. Both nocturnal symptoms and poor sleep quality were found to be correlated with poor control
of the patient’s asthma and poor QoL [15]. This indicates that the relationship between QoL and sleep
quality in asthmatic patients is independent of the treatment program's specificity and accuracy, somewhat
confirming the results of our study, which indicated that this relationship is independent of the duration of
the disease, based on SF-36 and PSQI.

Although the latest standard diagnosis methods and drug treatment protocols were used, the physicians
were not involved in dealing with the real-life aspects: sleep quality, personalized medicine. On the other
hand, patients think that such disturbances/symptoms are an integral part of the disease and there is no way
to overcome them and that they should suffer!

This study has several limitations. Firstly, the asthma QoL questionnaire (AQLQ) has not yet been validated
and translated into Persian. Also, this study was performed among outpatient asthmatics based on their
documents and patient-reported information, and we had limited time for interviews. Additionally, the
generalization of the results is limited due to the cross-sectional design of the study.

Conclusions

Poor sleep quality was common in our patients and was associated with a lower overall and disease-specific
QoL index. It is recommended that sleep quality and QoL assessment should be included in the medical
approach plan and used individually to increase patient satisfaction. Considering health-related QoL as an
index of successful management of asthma should take sleep quality into account to increase patient
satisfaction and orient the approach toward personalized medicine. Appraisal of these indexes also
promotes a better understanding of the disease burden.

Appendices
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FIGURE 1: Graphical abstract
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