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Background: Seasonal variations may affect asthma symptoms, lung function, and patients' health-
related quality of life (HRQoL). Objectives: This study aimed to examine the association between 
seasonal variation, HRQoL, and lung function among patients with bronchial asthma. Methods: A 
descriptive cross-sectional study was conducted among 497 patients attending inpatient and outpatient 
clinics at the Chest Department of Assiut University Hospital, Egypt. Data were collected through 
structured interviews, the Mini Asthma Quality of Life Questionnaire (Mini AQLQ), the Lung Function 
Questionnaire, and spirometry measurements, including forced expiratory volume in one second (FEV₁) 
and forced vital capacity (FVC). Seasonal variation data were categorized, and both descriptive statistics 
and bivariate analyses were used to assess the relationships between seasons, respiratory symptoms, 
lung function, and HRQoL. Results: Respiratory symptoms, including wheezing, cough, and nocturnal 
breathlessness, were more prevalent during colder seasons. HRQoL scores were lower in winter, while 
lung function demonstrated modest seasonal variation, with relatively better values observed during 
warmer months. Conclusion: Seasonal variation is associated with changes in asthma symptoms, lung 
function, and HRQoL. These findings highlight the importance of considering seasonal environmental 
factors in the management of bronchial asthma. This study provides novel evidence on the seasonal 
impact on both physiological and quality-of-life outcomes among asthma patients in Upper Egypt.
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Impact of Seasonal Variation on Health-Related Quality of Life 
and Lung Function among Patients with Bronchial Asthma

INTRODUCTION

 Asthma is a heterogeneous condition for which healthcare providers rely on a combination of subjective 
symptom-based assessments and objective measurements to guide diagnosis and management (Global 
Initiative for Asthma, 2024). “Seasonal variation” refers to short-term cyclical changes in environmental 
conditions within a year, including humidity and dust exposure. It is distinct from climate change, which 
reflects long-term alterations in global climate patterns (Hu et al., 2020). These seasonal changes may 
influence asthma symptoms, lung function, and patients' quality of life.

 Epidemiological evidence suggests that both cold and heat exposure are associated with an increased risk 
of asthma exacerbations (Hu et al., 2020). Quality of life (QOL) encompasses aspects of an individual's life and 
environment that influence well-being and the ability to engage in meaningful activities. Asthma is one of the 
most common noncommunicable diseases, affecting an estimated 339 million people worldwide in 2016 
(Global Asthma Network, 2018). Despite extensive research on asthma, limited studies have simultaneously 
examined the combined impact of seasonal variation on both lung function and health-related quality of life 
among bronchial asthma patients in Upper Egypt. This region is characterized by extreme environmental 
conditions and remains underrepresented in the literature (Baljet et al., 2023). This study is among the few to 
integrate both lung function and quality-of-life measures within a seasonal framework in a resource-limited 
and environmentally extreme setting (Ali et al., 2021).
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Significance of the Study

 Asthma is a major global health concern, affecting an estimated 262 million people and causing 
approximately 455,000 deaths annually (WHO, 2024). In northern Egypt, extreme seasonal variation and 
frequent dust exposure significantly impact respiratory health. This study provides context-specific evidence 
to support the development of tailored asthma management strategies in Egypt (D'Amato et al. 2023). 

METHODOLOGY

Study Design

 A descriptive cross-sectional study was conducted from June 21, 2024, to June 20, 2025, to examine the 
association between seasonal variations and their association with health-related quality of life and lung 
function. Due to the cross-sectional design, the findings describe associations and do not imply causality.

Study Setting

 The study was carried out in the inpatient and outpatient clinics of the Chest Department at Assiut 
University Hospital, Egypt.

Sampling

 A convenience sample of 497 adult patients (≥18 years) diagnosed with bronchial asthma and able to 
provide informed consent was recruited. A subsample of 49 participants underwent spirometry testing for 
pulmonary function assessment.

Inclusion Criteria
 Adults ≥18 years diagnosed with bronchial asthma, including the ability to communicate and provide 
informed consent. 

Exclusion Criteria

 Presence of other chronic respiratory diseases (e.g., COPD) with critically ill patients and incomplete 
data. 

Study Instruments

 Five data collection tools were utilized following a comprehensive review of the literature, including the 
following:

Tool I: Structured questionnaire interview

 An Arabic structured questionnaire was developed based on recent literature (Abdallah et al., 2022). It 
was used to collect demographic characteristics (age, sex, occupation, education, and marital status) and 
clinical data, including symptoms, asthma severity, triggers, comorbidities, family history, smoking status, and 
treatment history.

Tool II: Lung Function Questionnaire (LFQ)

 The Lung Function Questionnaire (LFQ) was used to assess respiratory symptoms, smoking history, and 
age. It consists of five items rated on a Likert scale, with total scores ranging from 0 to 20. Scores ≤ 18 indicate 
an increased risk (Assaf et al., 2021).

Tool III: Pulmonary Tests (PFTs) Function 

 Pulmonary function was assessed using spirometry in accordance with ATS/ERS guidelines. 
Measurements included Forced Expiratory Volume in 1 second (FEV₁), Forced Vital Capacity (FVC), and the 
Forced Expiratory Volume in 1 second / Forced Vital Capacity ratio (FEV₁/FVC ratio). Normal values were 
defined according to established reference standards (Graham et al., 2019; Stanojevic et al., 2023).
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Tool IV: Mini Asthma Quality of Life Questionnaire (mini AQLQ)

 The Mini AQLQ was used to assess health-related quality of life. It consists of 15 items covering four 
domains (symptoms, activity limitation, emotional function, and environmental stimuli), rated on a 7-point 
Likert scale. The tool demonstrated high internal consistency in this study (Cronbach's α = 0.904) (Benslimane 
et al., 2022).

Tool V: Seasonal Variation Measurement

 This tool was used to assess seasonal variation in temperature based on the guidelines of the World 
Meteorological Organization (2019). Guide for Meteorological Instruments and Methods of Observation. 
Seasonal classification was determined according to temperature distribution patterns, which reflect the 
natural variability across the four seasons rather than long-term climate change trends. Temperature thresholds 
vary by region and were applied consistently to both observed and modeled data. Winter was defined using the 

th
25  percentile of temperature values (typically from December 21 to March 20), while spring was identified as 
the transitional period characterized by gradually increasing temperatures (March 21 to June 20), as described 
by Christidis et al. (2020).

Data collection

 Data were collected through individual interviews at the Chest Department, Assiut University Hospital, 
Egypt, from July 2024 to June 2025. Seasonal classification was based on calendar periods supported by 
general temperature patterns, not direct temperature measurements. So, data collection followed recognized 
standards, including those outlined by the World Meteorological Organization (2019), to ensure the accuracy 
and quality of the observations. 

 Summer: 21 June – 20 September 

 Winter: 21 December – 20 March 

 Spring: 21 March – 20 June 

 Autumn: 21 September – 20 December 

Statistical Analysis

 Data was analyzed using SPSS version 23. Descriptive statistics were used to summarize the data, while 
inferential tests (chi-square and one-way ANOVA) were applied to examine associations. A p-value < 0.05 was 
considered statistically significant.

Ethical Considerations

 Ethical approval was obtained from the Faculty of Nursing Ethics Committee, Assiut University, Egypt, 
thwith the reference number 1120240791 on 25  March 2024. Official permission was secured prior to data 

collection, and written informed consent was obtained from all participants.

RESULTS 

 Table 1 revealed statistically significant seasonal differences in participants' sociodemographic 
characteristics. Age varied significantly across seasons (ANOVA, F = 25.627, df = 3,493, p < 0.001), with the 
highest mean observed in summer (48.92 ± 12.29; 95% CI: 46.46–51.38) and the lowest in winter (39.09 ± 
8.37; 95% CI: 37.81–40.37). Sex distribution also differed significantly across seasons (χ² = 13.954, df = 3, p < 
0.001), with a higher proportion of males in winter. Marital status showed significant variation (χ² = 11.030, df 
= 6, p < 0.001), with the majority of participants being married across all seasons. Occupation and educational 
level demonstrated significant seasonal variation (χ² = 124.135, df = 12, p < 0.001 and χ² = 30.121, df = 9, p < 
0.001, respectively), indicating differences in socioeconomic distribution among seasonal groups.
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Table 1: Distribution of Demographic Data among Participant (n=497)
 

    

   

 

 

 

 

  

  

 

  

  

 

 

 

 

 

  

  

 

 

 

        

        

Variables Full 

(n=126)

Spring 

(n=113)

Winter 

(n=164)

Summer 

(n=94)

Test df p-value

Age (Mean ± 

SD)

44.54±8.78

 

41.36±7.23

 

39.09±8.37

 

48.92±12.29

 

F=25.627

 

3

 

<0.001

493

 

95% CI

 

43.00–46.08

 

40.03–42.69

 

37.81–40.37

 

46.46–51.38

 

—

 

—

 

—

Sex

 

χ²=13.954

 

3

 

<0.001

Male 64

 

70

 

87

 

34

   

Female 62

 
43

 
77

 
60

   

Marital Status
 

χ²=11.030
 
6

 
<0.001

Single 8
 

9
 

20
 

14
   

Married 113 100 141 73    

Widows 5 4 3 7    
Occupation χ²=124.135  12  <0.001

Housewife
 

42
 

23
 

46
 

44
   

Employee
 

72
 

22
 

30
 

9
   Unemployed

 
0

 
0

 
0

 
1

   Farmer 10

 

38

 

49

 

23

   Worker 2

 

30

 

39

 

17

   
Education

 

χ²=30.121

 

9

 

<0.001

Illiterate

 

13

 

2

 

15

 

18

   

Read and write

 

3

 

0

 

0

 

0

   

Basic education 86 86 114 66

High education 24 25 35 10

 

Degrees of freedom (df)- 3 (for between-group df)& 493 (for within-group df); 95% confidence intervals were calculated only for 
continuous variables; Chi-square tests were used for categorical variables; One-way ANOVA was used for comparison of means; 
Significance level set at p < 0.05 and all the p-values are statistically significant

 Table 2 shows the seasonal variation observed in physiological parameters. Although systolic and 
diastolic blood pressure and pulse rate showed slight differences across seasons, these variations were relatively 
modest. Systolic blood pressure ranged from 120.54 ± 10.75 mmHg in winter (95% CI: 118.91–122.17) to 
122.35 ± 13.48 mmHg in summer (95% CI: 119.61–125.09). Diastolic blood pressure was lowest in winter 
(69.93 ± 9.03 mmHg; 95% CI: 68.56–71.30) and highest in summer (76.17 ± 10.88 mmHg; 95% CI: 
73.96–78.38). Pulse rate showed a similar trend, with higher values in summer (83.01 ± 6.47 bpm; 95% CI: 
81.69–84.33) compared to other seasons. These findings suggest mild seasonal physiological variants.

Table 2: Distribution of Medical Data among Participant (n=497)

 
 
 

 
 
 

 
 
 

 

 Table 3 presents respiratory symptoms varied significantly across seasons. Night-time wheezing and 
cough were more prevalent during winter (χ² = 61.278, df = 6, p < 0.001; χ² = 71.536, df = 9, p < 0.001). 
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Variable  Season  Mean ± SD  95% CI  Test  df  p-value  

Systolic BP  Autumn  122.78±13.24  120.46–125.10  F  3   

 
0.007  

 Spring  120.54±11.55  118.40–122.68  

 Winter  120.54±10.75  118.91–122.17  493  

 Summer  122.35±13.48  119.61–125.09  

Diastolic BP
 

Autumn
 

74.00±11.09
 

72.05–75.95
 

F
 

3
  

 
0.001  

 Spring  71.15±9.61  69.36–72.94  

 Winter  69.93±9.03  68.56–71.30  493  

 Summer  76.17±10.88  73.96–78.38  
Pulse

 
Autumn

 
81.60±8.34

 
80.14–83.06

 
F

 
3

  

 
0.009  

 
Spring

 
79.75±9.56

 
77.97–81.53

 

 Winter
 

79.93±10.15
 

78.39–81.47
 

493  

 Summer
 

83.01±6.47
 

81.69–84.33
 

Data are presented as mean ± standard deviation (SD). Comparisons among seasons were performed using one-way analysis of variance (ANOVA). 
Degrees of freedom (df), F-statistics, 95% confidence intervals (CI), and p-values are reported. Statistical significance was considered at p < 0.05; p-
values are not statistically significant 



Exercise-induced symptoms also showed significant seasonal variation (χ² = 24.455, df = 9, p < 0.001), with 
higher occurrence during winter. Similarly, morning symptoms (χ² = 24.167, df = 6, p < 0.001) and daytime 
symptoms (χ² = 108.255, df = 6, p < 0.001) were significantly more frequent in colder seasons. Overall, 
symptom burden was consistently higher during winter compared to other seasons.

Table 3: Comparison of Distribution Regarding Respiratory Symptoms (Lung Function) Questionnaire 
among Participant (n=497)

Variables

 

Categories

 

Full n (%)

 

Spring n (%)

 

Winter n 
(%)

 
Summer n 

(%)

 
χ²

 

df

 

p-value

 

Night 
wheezing

 
Little wheezing

 

52 (10.5)

 

10 (2.0)

 

47 (9.5)

 

23 (4.6)

 

61.278

 

6

 

<0.001

 

Once at night

 

74 (14.9)

 

75 (15.1)

 

91 (18.3)

 

65 (13.1)

 

Most of night

 

0 (0.0)

 

28 (5.6)

 

26 (5.2)

 

6 (1.2)

 

Night cough

 

None

 

0 (0.0)

 

0 (0.0)

 

0 (0.0)

 

2 (0.4)

 

71.536

 

9

 

<0.001

 

Little wheezing

 

49 (9.9)

 

11 (2.2)

 

47 (9.5)

 

18 (3.6)

 

Once at night

 
76 (15.3)

 
75 (15.1)

 
90 (18.1)

 
71 (14.3)

 

Most of night
 

1 (0.2)
 

27 (5.4)
 

27 (5.4)
 

3 (0.6)
 

Exercise, 
cough, 
tightness
 

No occur during 
strong exercise

 2 (0.4)
 

0 (0.0)
 

0 (0.0)
 

1 (0.2)
 

24.455
 

9
 

<0.001
 

Only occurs 
during strong 
exercise 

56 (11.3)
 

53 (10.7)
 

47 (9.5)
 

48 (9.7)
 

Occurs during 
climbing stairs 

68 (13.7) 60 (12.1) 115 (23.1)  45 (9.1)  

Occurs during 
ordinary activity 

0 (0.0) 0 (0.0) 2 (0.4)  0 (0.0)  

Morning 
cough, exercise 
and tightness

 

Occurs with 
exertion
 

55 (11.1) 59 (11.9) 69 (13.9)  42 (8.5)  24.167  6  <0.001  

Mild symptoms 
without exertion

 

70 (14.1)
 

54 (10.9)
 

95 (19.1)
 

46 (9.3)
 

Waking in the 
morning due to 
symptoms

 

1 (0.2)
 

0 (0.0)
 

0 (0.0)
 

6 (1.2)
 

Daytime 
cough, exercise 
and tightness

 

Once a day

 

55 (11.1)

 

32 (6.4)

 

97 (19.5)

 

12 (2.4)

 

108.255

 

6

 

<0.001

 Two or more 
times a day

 

71 (14.3)

 

65 (13.1)

 

67 (13.5)

 

81 (16.3)

 Affecting 
daytime activity

 

0 (0.0)

 

16 (3.2)

 

0 (0.0)

 

1 (0.2)

 

 

Degrees of freedom (df) were reported for all statistical tests.٩٥٪  confidence intervals were calculated only for continuous variables. 
One-way ANOVA was used for comparison of means. Significance level set at p < 0.05 and all the p-values are statistically significant

 Table 4 shows significant seasonal differences were observed in several variables of the lung function 
questionnaire. Smoking status varied across seasons (χ² = 6.187, df = 3, p<0.001), with higher prevalence during 
winter. Similarly, history of lung disease (χ² = 6.709, df = 3, p<0.001), recent respiratory infections (χ² = 22.413, df = 
3, p<0.001), and dyspnea on exertion (χ² = 8.887, df = 3, p < 0.001) were all significantly associated with seasonal 
variation. These findings indicate that respiratory risk factors and symptoms tend to worsen during colder seasons.

Table 4: Comparison of Distribution Regarding Lung Function Questionnaire among Participant (n=497)

Variables

 

Categories

 

Full n (%)

 

Spring n (%)

 

Winter n (%)

 

Summer n (%)

 

χ²

 

df

 

p-value

 

Smoking

 

No

 

67 (13.5)

 

35 (7.0)

 

65 (13.1)

 

59 (11.9)

 

6.187

 

3

 

<0.001

 

Yes
 

59 (11.9)
 

78 (15.7)
 

99 (19.9)
 

35 (7.0)
    

Asthma or another lung 
disease (current/past)

 No
 

4 (0.8)
 

0 (0.0)
 

3 (0.6)
 

5 (1.0)
 

6.709
 

3
 

<0.001
 

Yes
 

122 (24.5)
 

113 (22.7)
 

161 (32.4)
 

89 (17.9)
    

Breathing medicine in 
last 6 hours

 
No

 
125 (25.2)

 
113 (22.7)

 
162 (32.6)

 
92 (18.5)

 
2.468

 
3

 
<0.001

 

Yes 1 (0.2) 0 (0.0) 2 (0.4)  2 (0.4)     

Medicine for heart 
problem 

No 125 (25.2) 104 (20.9) 164 (33.0)  92 (18.5)  0.269  3  <0.001  

Yes 1 (0.2) 9 (1.8) 0 (0.0)  2 (0.4)     
Head cold or sinus 
infection (last week) 

No 21 (4.2) 7 (1.4) 17 (3.4)  26 (5.2)  22.413  3  <0.001  

Yes 105 (21.1) 106 (21.3) 147 (29.6)  68 (13.7)     
Dizzy or short of breath 
walking up incline

 

No 3 (0.6) 0 (0.0) 0 (0.0)  0 (0.0)  8.887  3  <0.001  
Yes
 

123 (24.7)
 

113 (22.7)
 

164 (33.0)
 

94 (18.9)
    Pulmonary function test 

done
 

No
 

0 (0.0)
 

0 (0.0)
 

0 (0.0)
 

0 (0.0)
 

5.993
 

3
 

<0.001
 

Yes
 

126 (25.4)
 

113 (22.7)
 

164 (33.0)
 

94 (18.9)
    If yes: result 

abnormal/normal

 

No

 
0 (0.0)

 
0 (0.0)

 
1 (0.2)

 
0 (0.0)

 
2.035

 
3

 
<0.001

 Yes

 

126 (25.4)

 

113 (22.7)

 

163 (32.8)

 

94 (18.9)

    

 

Degrees of freedom (df) were reported for all statistical tests. 95% confidence intervals were calculated only for continuous variables. Chi-square tests were 
used for categorical variables. Significance level set at p < 0.05 and all the p-values are statistically significant
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 Table 5 shows pulmonary function parameters showed statistically significant seasonal variation in FEV₁ 
and FEV₁/FVC ratio (p < 0.05), with relatively higher values observed during summer. However, no 
statistically significant differences were found in FVC, MVV, FEF25, and FEF75 across seasons (p>0.05).

Table 5: Pulmonary Function Parameters by Season (Mean ± SD) among Participant (n=49)

Parameter Spring Winter  Summer  p-value  

FEV₁ (L) 2.94 ± 0.40 2.98 ± 0.39  3.15 ± 0.52  0.007*  
FVC (L) 3.44 ± 0.51 3.53 ± 0.48  3.83 ± 0.67  0.276  
FEV₁/FVC (%) 82.95 ± 3.41 81.42 ± 9.01  78.30 ± 6.55  0.009*  
MVV 5.99 ± 1.86 5.31 ± 1.57  6.38 ± 2.15  0.224  

 
Note: One-way ANOVA used. *Significant at p<0.05; FEV₁ (Forced Expiratory Volume); FVC (Forced Vital Capacity); MVV (Maximum Voluntary 
Ventilation); p-values for FEV₁ are significant (p < 0.05) and the p-values for FVC and MVV are not significant (p > 0.05)

 Table 6 shows health-related quality of life varied significantly across seasons. Symptom-related 
variables, including cough, breathlessness, and night awakening, showed strong seasonal associations (χ² = 
159.946, df = 15, p < 0.001; χ² = 494.883, df = 15, p<0.001; χ² = 46.082, df = 15, p<0.001, respectively). Chest 
tightness (χ² = 29.886, df = 12, p<0.001) and wheezing (χ² = 181.299, df = 15, p<0.001) were also significantly 
more frequent during winter. Emotional responses, including worry and frustration, differed significantly 
across seasons (χ² = 71.764, df = 6, p<0.001), while environmental triggers such as dust and cigarette smoke 
showed strong seasonal effects (χ² = 57.087, df = 6, p<0.001). Activity limitation was also significantly 
associated with seasonal variation (χ² = 6.578, df = 3, p<0.001), with greater impairment reported during winter.

Table 6: Summary of Mini Asthma Quality of Life Questionnaire Domains by Season among Participant 
(n=497)

Domain Main Finding (Highest Season) χ² df p-value 
Symptoms (Cough, Breathlessness, Night Awakening) Highest in winter 159.946 15 <0.001 
Breathlessness Highest in winter 494.883 15 <0.001 
Night Symptoms Highest in winter 46.082 15 <0.001 
Chest Tightness Highest in winter 29.886 12 <0.001 
Wheezing Highest in winter 181.299 15 <0.001 
Emotional Domain (Worry, Frustration) Higher in winter 71.764 6 <0.001 
Environmental Triggers Higher in winter 57.087 6 <0.001 
Activity Limitation Greater in winter 6.578 3 <0.001 

 Degrees of freedom (df) were reported for all statistical tests. 95% confidence intervals were calculated only for continuous variables. Chi-square 
tests were used for categorical variables. One-way ANOVA was used for comparison of means. Significance level set at p < 0.05 and all the p-
values are statistically significant

Figure 1: Relation between Mini Asthma Quality of Life and seasonal variation among participants 
(n=497)

 Figure 1 presents good QOL with mild limitations was most frequent acrosst the seasons (12%–15%), 
while moderate impairment was more evident during winter, indicating a seasonal decline in HRQoL.

DISCUSSION

 The findings of this study highlight the clinical importance of seasonal variation as a contributing factor to 
asthma symptom severity and quality of life, particularly in regions with extreme environmental conditions 
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such as Upper Egypt. The present study revealed significant seasonal variations in the demographic 
characteristics of patients with bronchial asthma, including age, sex, occupation, and educational level, whereas 
marital status showed no significant association. Patients presenting in winter were the youngest (mean = 39.09 
± 8.37), while those in autumn were the oldest (mean = 48.92±12.29), suggesting that younger patients may be 
more susceptible to asthma exacerbations during colder months (Hu et al., 2020). These findings are consistent 
with Montealegre et al. (2020), who reported higher rates of asthma exacerbations among younger populations 
during colder seasons in the United States. Educational level varied significantly across seasons, with patients 
having lower education being more frequently affected (Vicedo-Cabrera et al 2021). This suggests limited 
awareness of asthma triggers and preventive measures, highlighting the need for tailored educational 
interventions on self-management, particularly in communities with low health literacy. Chronic respiratory 
diseases continue to represent a significant global health burden, with comorbid conditions contributing to 
asthma exacerbations (Viegi et al., 2020). 

 A statistically significant association was observed between seasonal variation and chronic comorbidities 
(p = 0.002). Patients in spring exhibited the highest prevalence of chronic conditions, whereas those in summer 
and autumn reported the lowest (Areal et al., 2022). Diabetes mellitus was most common in winter, suggesting 
that winter and reduced physical activity may exacerbate metabolic dysregulation and increase asthma severity 
(Narendra et al., 2024; Pham et al., 2025 ). Hypertension and heart disease were reported exclusively in autumn 
and spring (p < 0.001), indicating that transitional weather may stress the cardiovascular system, worsening 
concurrent asthma symptoms. Kidney disease prevalence was highest in spring, coinciding with a peak in 
positive family history of asthma, highlighting the interplay between hereditary and environmental factors 
(Listyoko et al., 2024). These findings align with Emami-Ardestani and Sajadi (2021), who reported that asthma 
exacerbations frequently co-occur with chronic conditions that worsen under environmental stress.

 Lung function assessment indicated that nearly all participants had impaired function, consistent with 
Zhang et al. (2022), who reported that many asthma patients in real-world settings exhibit impaired lung 
function despite available treatments. Seasonal analysis showed that most patients had mild or well-controlled 
asthma, particularly during winter and spring, while moderate asthma was infrequent. The seasonal effect on 
asthma severity was statistically significant (p = 0.001). These findings support Trusculescu et al. (2025), who 
observed slight increases in winter exacerbations, whereas Moore et al. (2025) reported no significant seasonal 
effect among populations with consistent medical therapy, suggesting that treatment adherence may mitigate 
environmental influences. Poor asthma control has been reported in several populations, highlighting the need 
for improved management strategies (Vinnikov et al., 2023). Recent evidence also supports the role of advanced 
pharmacological therapies in improving asthma outcomes (Agache et al., 2025). 

 Spirometry results showed that FEV₁ peaked in summer (3.15 L), reflecting improved airway patency due 
to warmer weather, increased physical activity, and reduced exposure to infections or indoor allergens (Soriano 
et al., 2020). However, the FEV₁/FVC ratio was lowest in summer, indicating persistent airway obstruction, 
potentially due to small airway involvement not detected by standard spirometry. These findings suggest that 
even when lung volumes improve, chronic airway narrowing may persist (Gauderman et al., 2015).

QOL assessment showed that nearly half of the participants reported satisfactory QOL with mild limitations, 
while moderate impairment was most frequent during colder months (p = 0.000). These findings are consistent 
with Makrufardi et al. (2025), who reported that colder seasons exacerbate respiratory infections and restrict 
outdoor activity, increasing symptom burden and psychological stress. Overall, higher asthma severity was 
associated with lower QOL, highlighting the need for integrated care approaches that combine medical 
management with behavioral and psychological support to address both physical and emotional aspects of 
asthma (Makrufardi et al., 2023). These findings emphasize the importance of seasonal awareness in asthma 
management strategies, particularly in regions with harsh environmental conditions (National Asthma Council 
Australia, 2025).
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Limitations

 The cross-sectional, single-center design of this study limits causal inference and generalizability. The 
use of convenience sampling may introduce selection bias. Additionally, environmental factors such as air 
pollution, humidity, and pollen exposure were not assessed. The study did not include direct environmental 
measurements such as humidity or air pollution levels. The study relied on seasonal categorization rather than 
direct environmental measurements such as air pollution levels.

Future Scope

 Further studies are also recommended to explore the effectiveness of season-specific intervention 
programs, including preventive strategies and personalized treatment plans. Expanding research to include 
different geographical regions would enhance the generalizability of findings. Moreover, integrating advanced 
predictive models and digital health monitoring tools could help in early identification of high-risk periods for 
asthma exacerbations. This would support proactive management and reduce the burden of asthma on both 
patients and healthcare systems.

CONCLUSION

 The findings of this study demonstrate that seasonal variation plays a significant role in influencing 
asthma-related outcomes, including respiratory symptoms, lung function, and HRQoL among patients with 
bronchial asthma. A clear seasonal pattern was observed, with symptoms such as wheezing, cough, and 
nocturnal breathlessness being more prevalent during the winter season. Lung function parameters, 
particularly FEV₁ and FEV₁/FVC ratio, showed statistically significant seasonal variation, with relatively 
improved values during the summer months. However, other parameters such as FVC and Maximum 
Voluntary Ventilation (MVV) did not show significant differences across seasons. Additionally, HRQoL was 
notably reduced during winter, where patients experienced higher levels of physical symptoms, emotional 
distress, environmental triggers, and activity limitations. These findings highlight the combined physiological 
and psychosocial burden of seasonal changes on asthma patients.

 Overall, this study contributes valuable evidence from Northern Egypt, a region characterized by 
extreme environmental conditions, emphasizing the importance of incorporating seasonal considerations into 
asthma management strategies. Tailored interventions, including patient education, environmental control, 
and seasonal treatment adjustments, are essential to improve patient outcomes and quality of life. Nurses 
should provide season-specific education, particularly before winter, emphasizing medication adherence, 
trigger avoidance, early symptom recognition, and patient self-management support to enhance quality of life. 
Future research should focus on longitudinal study designs to better establish causal relationships between 
seasonal variation and asthma outcomes. Incorporating direct environmental measurements such as 
temperature, humidity, and air pollution levels would provide more precise insights into environmental 
triggers.

Recommendations

 Healthcare providers should promote patient enablement, ensure access to insurance coverage, 
strengthen asthma control, and provide education on self-management, medication adherence, and seasonal 
risk mitigation to optimize patient well-being and quality of life.
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