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ABSTRACT 
Background: Long-term corticosteroid therapy 

remains central to asthma management but is 

frequently accompanied by adverse effects such as 

weight gain, hyperglycaemia, bone and joint pain, 

visual disturbance and oral infection, many of which 

can be minimised through lifestyle modification and 

structured patient counselling. Objective: To 

evaluate lifestyle modification practices and the 

effect of pharmacist-led counselling on 

corticosteroid-related adverse effects among asthma 

patients on long-term therapy.  

Methods: A prospective interventional study was 

carried out over three months at Bhavani Medical 

Centre, Bhavani, involving 120 patients aged 18 

years and above who had received corticosteroid 

therapy for bronchial asthma for six months or 

longer. Demographic, clinical and medication data 

were collected using a validated questionnaire; 80 of 

the 120 patients received structured lifestyle 

counselling and were reassessed to compare 

practices before and after the intervention.  

Results: The cohort was almost evenly split 

between men (52.5%) and women (47.5%). Weight 

gain (63.33%), bone or joint pain (49.17%), vision 

problems (45.0%) and oral infection (53.33%) were 

commonly reported, and only 26.67% of patients 

had adequate knowledge of corticosteroid-related 

adverse effects. Following counselling, favourable 

changes were observed in smoking and alcohol 

habits, regular exercise (25.0% to 61.25%), calcium-

rich food intake (31.67% to 61.25%), vitamin D 

supplementation (32.5% to 57.5%), mouth rinsing 

after inhaler use (22.5% to 70.0%) and attendance at 

follow-up visits (40.0% to 66.25%).  

Conclusion: Structured lifestyle counselling was 

associated with meaningful improvement in health 

behaviours among asthma patients receiving long-

term corticosteroid therapy and may help reduce the 

burden of treatment-related adverse effects when 

incorporated into routine pharmacist-led asthma 

care. 
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I. INTRODUCTION 
Asthma is a chronic inflammatory airway 

disorder marked by recurring wheeze, 

breathlessness, chest tightness and cough of variable 

intensity. The Global Initiative for Asthma (GINA) 

estimates that the disease affects more than 260 

million people worldwide and remains a major 

contributor to morbidity and healthcare 

expenditure.1 Its prevalence has risen steadily over 

recent decades, and uncontrolled disease can disrupt 

sleep, physical activity and overall quality of life 

while placing considerable strain on health systems 

through repeated hospital visits, emergency care and 

lost productivity. Poor inhaler technique, limited 

awareness and inconsistent medication adherence 

are recognised contributors to inadequate disease 

control.2,3 

Susceptibility to asthma arises from an 

interplay of genetic predisposition and 

environmental exposure, including allergens, air 

pollution, tobacco smoke, occupational irritants, 

respiratory infection and lifestyle factors such as 

obesity and physical inactivity. Because many of 

these factors are modifiable, comprehensive asthma 

care extends beyond pharmacological treatment to 

include patient education and lifestyle intervention.2 

Corticosteroids, whether inhaled or oral, 

remain the cornerstone of asthma pharmacotherapy 

owing to their potent anti-inflammatory action. 

However, prolonged use is associated with a range 

of adverse effects, including weight gain, 

hyperglycaemia, reduced bone mineral density, 

cataract and glaucoma, oral candidiasis, and 

impaired wound healing, with the risk generally 
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rising with cumulative dose and duration of 

therapy.4 Given that these complications can 

substantially affect a patient's quality of life and 

treatment adherence, there is growing interest in 

whether structured lifestyle modification and 

pharmacist-led counselling can lessen their impact.5 

The present study was undertaken to 

evaluate lifestyle modification practices among 

asthma patients receiving long-term corticosteroid 

therapy, to identify the adverse effects most 

experienced, to assess patients' baseline awareness 

of these risks, and to determine whether structured 

counselling could improve lifestyle practices 

relevant to minimising corticosteroid-related 

complications. 

 

II. MATERIALS AND METHODS 
Study Design and Period 

A prospective interventional study was conducted 

over a period of Six months at Bhavani Medical 

Centre, Bhavani, Tamil Nadu. 

 

Study Population 

The study enrolled 120 patients attending the 

outpatient and inpatient departments of the study 

site who were receiving corticosteroid therapy for 

bronchial asthma. Patients aged 18 years or older, of 

either sex, who had received systemic or inhaled 

corticosteroid therapy for at least six months, were 

diagnosed with bronchial asthma, and were willing 

to provide informed consent were included. Patients 

on corticosteroid therapy for fewer than six months, 

those receiving corticosteroids for conditions 

unrelated to asthma, pregnant or lactating women, 

patients with severe psychiatric illness or cognitive 

impairment, those unwilling to participate, and 

patients with incomplete medical records were 

excluded. 

 

Study Procedure 

Following informed consent, demographic details, 

clinical history and medication history (type, dose 

and duration of corticosteroid therapy) were 

recorded using a validated, structured questionnaire. 

Baseline lifestyle practices and corticosteroid-

associated adverse effects were assessed for all 120 

participants. Of these, 80 patients subsequently 

received structured pharmacist-led counselling 

addressing smoking and alcohol cessation, dietary 

habits (including calcium and vitamin D intake), 

regular physical activity, correct inhaler technique 

and post-inhalation mouth rinsing, and the 

importance of regular follow-up. These 80 patients 

were reassessed using the same questionnaire to 

compare lifestyle practices and reported effects 

before and after counselling. 

 

Statistical Analysis 

Data were tabulated and analysed using descriptive 

statistics; results are expressed as frequencies and 

percentages and presented as tables and figures. 

 

III. RESULTS AND DISCUSSION 
A total of 120 asthma patients receiving 

long-term corticosteroid therapy were enrolled, with 

a nearly balanced distribution of male and female 

participants. Most patients had been diagnosed with 

asthma for 1–5 years, and a substantial proportion 

had received corticosteroid therapy for more than 

five years. Weight gain, elevated blood sugar, vision 

problems and bone or joint pain was commonly 

reported adverse effects. Of the 120 participants, 80 

received structured lifestyle counselling; 

comparison of their pre- and post-counselling 

responses showed consistent improvement across 

smoking and alcohol habits, dietary practices, 

physical activity, inhaler-related self-care and 

adherence to follow-up visits, as detailed below. 

 

1. Gender distribution 

Of the 120 patients enrolled, 63 (52.5%) were male 

and 57 (47.5%) were female, indicating a fairly even 

split between the sexes within the study cohort. This 

balanced representation allowed the study to capture 

lifestyle and awareness patterns without a strong 

gender bias. 

 

Table 1: Gender distribution 

Gender No. of patients (n=120) Percentage (%) 

Male 63 52.50 

Female 57 47.50 
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Figure 1: Gender distribution 

 

2. Duration of asthma 

With respect to disease duration, 65 patients (54.16%) had lived with asthma for 1–5 years, 45 (37.50%) for less 

than a year, and 10 (8.34%) for 6–10 years. The predominance of patients in the moderate-duration category 

highlights the importance of continued follow-up and patient education during the early and middle phases of 

illness. 

 

Table 2: Duration of asthma 

Duration of asthma No. of patients (n=120) Percentage (%) 

Less than 1 year 45 37.50 

1–5 years 65 54.16 

6–10 years 10 8.34 

 

 
Figure 2: Duration of asthma 
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3. Smoking status 

Before counselling, 63 patients (52.5%) reported smoking, 33 (27.5%) were non-smokers, and 24 (20.0%) 

smoked occasionally. Following counselling, active smoking fell to 28 patients (23.33%), non-smokers rose to 

35 (29.17%), and occasional smoking dropped to 17 patients (14.17%), suggesting a favourable behavioural 

shift attributable to pharmacist-led counselling. 

 

Table 3: Smoking status 

Smoking status Before – n (%) [n=120] After – n (%) [n=80] 

Yes 63 (52.50%) 28 (23.33%) 

No 33 (27.50%) 35 (29.17%) 

Sometimes 24 (20.00%) 17 (14.17%) 

 

 
Figure 3: Smoking status 

 

4. Alcohol consumption 

Alcohol intake followed a comparable trend: 51 patients (42.5%) consumed alcohol before counselling 

compared with 22 (27.5%) afterward, while abstainers rose from 48 (40.0%) to 31 (38.75%) and occasional 

consumers increased from 21 (17.5%) to 27 (33.75%). These findings suggest counselling reduced regular 

alcohol use among the participants. 

 

Table 4: Alcohol consumption 

Alcohol consumption Before – n (%) [n=120] After – n (%) [n=80] 

Yes 51 (42.50%) 22 (27.50%) 

No 48 (40.00%) 31 (38.75%) 

Sometimes 21 (17.50%) 27 (33.75%) 
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Figure 4: Alcohol consumption 

 

5. Type of corticosteroid used 

Inhaled corticosteroids were prescribed to 78 patients (65%), while the remaining 42 (35%) received oral 

corticosteroids. The predominance of inhaled therapy mirrors current asthma-management practice, given its 

comparatively lower risk of systemic adverse effects relative to oral corticosteroids. 

 

Table 5: Type of corticosteroid used 

Type of corticosteroid No. of patients (n=120) Percentage (%) 

Inhaled 78 65.00 

Oral 42 35.00 

 

 
Figure 5: Type of corticosteroid used 
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6. Duration of corticosteroid therapy 

Regarding treatment duration, 9 patients (7.50%) had received corticosteroids for 6–12 months, 26 (21.66%) for 

1–3 years, 39 (32.50%) for 3–5 years, and 46 (38.34%) for more than 5 years. The majority had therefore been 

on therapy for an extended period, increasing their cumulative exposure to corticosteroid-related adverse effects. 

 

Table 6: Duration of corticosteroid therapy 

Duration of therapy No. of patients (n=120) Percentage (%) 

6–12 months 9 7.50 

1–3 years 26 21.66 

3–5 years 39 32.50 

More than 5 years 46 38.34 

 

 
Figure 6: Duration of corticosteroid therapy 

 

7. Frequency of corticosteroid use 

A twice-daily dosing schedule was followed by 116 patients (96.66%), while 3 (2.50%) used their medication as 

needed and 1 (0.84%) used it three times daily. Twice-daily dosing therefore represented the standard regimen 

for most participants. 

 

Table 7: Frequency of corticosteroid use 

Frequency of use No. of patients (n=120) Percentage (%) 

Twice daily 116 96.66 

As needed 3 2.50 

Three times daily 1 0.84 
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Figure 7: Frequency of corticosteroid use 

 

8. Weight gain 

Weight gain was reported by 76 patients (63.33%) before counselling. Among the 80 patients who received 

counselling, 51 (63.75%) subsequently reported weight loss, indicating that dietary and physical-activity advice 

given during counselling may have helped offset corticosteroid-associated weight gain. 

 

Table 8: Weight gain 

Weight change Before (gain) – n (%) [n=120] After (loss) – n (%) [n=80] 

Yes 76 (63.33%) 51 (63.75%) 

No 44 (36.67%) 29 (36.25%) 

 

 
Figure 8: Weight gain 
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9. Increased blood sugar levels 

Elevated blood sugar was reported by 48 patients (40.0%) before counselling, while 51 (42.5%) 

reported none and 21 (17.5%) reported it occasionally. After counselling, 39 of the 80 followed-up patients 

(48.75%) reported a decrease in blood sugar levels, 29 (36.25%) reported no change, and 12 (15.0%) reported 

occasional decreases, pointing to a positive effect of dietary and activity counselling on glycaemic control. 

 

Table 9: Increased blood sugar levels 

Blood sugar levels Before – n (%) [n=120] After – n (%) [n=80] 

Yes 48 (40.00%) 39 (48.75%) 

No 51 (42.50%) 29 (36.25%) 

Sometimes 21 (17.50%) 12 (15.00%) 

 

 
Figure 9: Increased blood sugar levels 

 

10. Vision problems 

Vision-related complaints were reported by 54 patients (45.0%), while 37 (30.83%) reported none and 29 

(24.17%) reported occasional problems. The relatively high frequency of visual complaints underscores the 

importance of periodic ophthalmic screening in patients on prolonged corticosteroid therapy. 

 

Table 10: Vision problems 

Vision problems No. of patients (n=120) Percentage (%) 

Yes 54 45.00 

No 37 30.83 

Sometimes 29 24.17 
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Figure 10: Vision problems 

 

11. Bone or joint pain 

Bone or joint pain was reported by 59 patients (49.17%), while 39 (32.5%) reported none and 22 (18.33%) 

reported occasional pain. Nearly half of the cohort experienced musculoskeletal discomfort, consistent with the 

known skeletal effects of long-term corticosteroid exposure. 

 

Table 11: Bone or joint pain 

Bone/joint pain No. of patients (n=120) Percentage (%) 

Yes 59 49.17 

No 39 32.50 

Sometimes 22 18.33 

 

 
                                                           Figure 11: Bone or joint pain 
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12. Oral infections 

Before counselling, 64 patients (53.33%) reported oral infections while 56 (46.67%) did not. Among the 80 

patients followed up after counselling, the proportion reporting oral infections fell to 24 (30.0%), while those 

without infection rose to 56 (70.0%), suggesting that counselling on inhaler technique and mouth-rinsing 

improved oral health outcomes. 

 

Table 12: Oral infections 

Oral infections Before – n (%) [n=120] After – n (%) [n=80] 

Yes 64 (53.33%) 24 (30.00%) 

No 56 (46.67%) 56 (70.00%) 

 

 
Figure 12: Oral infections 

 

13. Regular exercise 

Regular exercise was practiced by only 30 patients (25.0%) before counselling, whereas 62 (51.67%) 

did not exercise regularly and 28 (23.33%) exercised occasionally. After counselling, regular exercise increased 

markedly to 49 of the 80 patients (61.25%), non-exercisers fell to 12 (15.0%), and occasional exercisers 

accounted for 19 patients (23.75%), indicating that counselling was highly effective in promoting physical 

activity. 

 

Table 13: Regular exercise 

Regular exercise Before – n (%) [n=120] After – n (%) [n=80] 

Yes 30 (25.00%) 49 (61.25%) 

No 62 (51.67%) 12 (15.00%) 

Sometimes 28 (23.33%) 19 (23.75%) 
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Figure 13: Regular exercise 

 

14. Calcium-rich food intake 

Regular consumption of calcium-rich foods was reported by 38 patients (31.67%) before counselling and 58 

(48.33%) reported not consuming such foods regularly. Following counselling, regular intake rose to 49 of 80 

patients (61.25%), while those not consuming calcium-rich foods regularly fell to 12 (15.0%), reflecting 

improved dietary awareness relevant to bone health. 

 

Table 14: Calcium-rich food intake 

Calcium-rich foods Before – n (%) [n=120] After – n (%) [n=80] 

Yes 38 (31.67%) 49 (61.25%) 

No 58 (48.33%) 12 (15.00%) 

Sometimes 24 (20.00%) 19 (23.75%) 

 

 
Figure 14: Calcium-rich food intake 
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15. Vitamin D supplementation 

Vitamin D supplement use was reported by 39 patients (32.5%) before counselling, rising to 46 of 80 patients 

(57.5%) afterward, while non-users fell from 57 (47.5%) to 16 (20.0%). This improvement suggests better 

patient awareness of bone-protective supplementation following counselling. 

 

Table 15: Vitamin D supplementation 

Vitamin D supplements Before – n (%) [n=120] After – n (%) [n=80] 

Yes 39 (32.50%) 46 (57.50%) 

No 57 (47.50%) 16 (20.00%) 

Sometimes 24 (20.00%) 18 (22.50%) 

 

 
Figure 15: Vitamin D supplementation 

 

16. Mouth rinsing after inhaler use 

Only 27 patients (22.5%) rinsed their mouth after inhaler use before counselling, while 76 (63.33%) did not. 

After counselling, this practice increased substantially to 56 of 80 patients (70.0%), while non-rinsers fell to 10 

(12.5%), indicating a marked improvement in inhaler-related self-care that may help lower the risk of oral 

candidiasis. 

 

Table 16: Mouth rinsing after inhaler use 

Mouth rinsing after inhaler use Before – n (%) [n=120] After – n (%) [n=80] 

Yes 27 (22.50%) 56 (70.00%) 

No 76 (63.33%) 10 (12.50%) 

Sometimes 17 (14.17%) 14 (17.50%) 



 
 

  

International Journal of Pharmaceutical research and Applications 

Volume 11, Issue 4, Jul.-Aug.2026, pp:1406-1421 www.ijprajournal.com ISSN:2456-4494 

                                      

 

 

 

DOI: 10.5281/zenodo.22068433   | Impact Factor value 7.429   ISO 9001: 2008 Certified Journal       Page 1418 

 
Figure 16: Mouth rinsing after inhaler use 

 

17. Attendance at regular follow-up visits 

Regular follow-up attendance was reported by 48 patients (40.0%) before counselling and by 53 of 80 patients 

(66.25%) afterward, while non-attendance fell from 52 (43.33%) to 13 (16.25%). This improvement supports 

the role of counselling in strengthening adherence to routine medical review. 

 

Table 17: Attendance at regular follow-up visits 

Regular follow-up visits Before – n (%) [n=120] After – n (%) [n=80] 

Yes 48 (40.00%) 53 (66.25%) 

No 52 (43.33%) 13 (16.25%) 

Sometimes 20 (16.67%) 14 (17.50%) 

 

 
Figure 17: Attendance at regular follow-up visits 
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18. Knowledge of corticosteroid-related adverse effects 

Only 32 patients (26.67%) demonstrated adequate knowledge of the adverse effects associated with 

corticosteroid therapy, while the remaining 88 (73.33%) lacked such awareness. This finding points to a 

substantial gap in patient education that structured counselling could help address. 

 

Table 18: Knowledge of corticosteroid-related adverse effects 

Knowledge of adverse effects No. of patients (n=120) Percentage (%) 

Yes 32 26.67 

No 88 73.33 

 

 
Figure 18: Knowledge of corticosteroid-related adverse effects 

 

19. Counselling received on lifestyle modification 

Of the 120 participants, 80 (66.67%) had received counselling on lifestyle modification, while 40 (33.33%) had 

not. Although the majority had been counselled, a considerable proportion of patients had still not received this 

guidance, highlighting scope for wider implementation of pharmacist-led counselling services. 

 

Table 19: Counselling received on lifestyle modification 

Counselling received No. of patients (n=120) Percentage (%) 

Yes 80 66.67 

No 40 33.33 
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Figure 19: Counselling received on lifestyle modification 

 

IV. Overall Discussion 
The findings of this study indicate that 

pharmacist-led counselling was associated with 

favourable shifts across multiple lifestyle domains 

relevant to corticosteroid safety. The reduction in 

weight-gain reports after counselling is consistent 

with Volmer et al., who identified weight gain as 

among the most common consequences of 

prolonged corticosteroid therapy, and with Freitas et 

al., who highlighted the role of diet and exercise in 

supporting asthma control and healthy body 

weight.4,8 Similarly, the improvement in blood-

sugar-related outcomes aligns with reports from 

Menzies-Gow et al. and Pozo-Beltrán et al. 

describing an elevated risk of hyperglycaemia with 

prolonged corticosteroid exposure and the value of 

lifestyle monitoring in limiting this risk.9,10 

The high baseline prevalence of visual 

complaints and musculoskeletal pain mirrors 

previous observations that long-term corticosteroid 

use raises the risk of cataract, glaucoma, 

osteoporosis and muscle weakness, reinforcing 

GINA's recommendation for regular monitoring and 

patient education to detect such complications 

early.1,4,9,10 The reduction in oral infections 

following counselling on inhaler technique and 

mouth rinsing corresponds with findings by Daley-

Yates et al. and with GINA guidance emphasising 

correct inhaler technique as a core element of 

asthma management.1,11 

The marked increase in regular exercise, 

calcium-rich food consumption and vitamin D 

supplementation after counselling supports evidence 

from Freitas et al. and Stoodley et al. that lifestyle 

intervention improves asthma control, supports bone 

health and enhances overall quality of life.5,8 

Likewise, greater attendance at follow-up visits after 

counselling is consistent with observations by 

Daley-Yates et al. and Vähätalo et al. that sustained 

patient engagement and continuous education 

improve medication adherence and long-term 

asthma outcomes.11,13 

Taken together, these findings suggest that 

structured, pharmacist-led counselling is an 

effective strategy for improving lifestyle practices 

and supporting the safer long-term use of 

corticosteroids in asthma patients, and that such 

counselling merits wider integration into routine 

asthma care. 

 

V. CONCLUSION 
Long-term corticosteroid therapy in this 

cohort of asthma patients was associated with 

several recognised adverse effects, including weight 

gain, elevated blood glucose, bone and joint pain, 

vision problems and oral infection, alongside a 

notable gap in patient awareness of these risks. 

Structured lifestyle counselling was associated with 

clear improvement in health-related behaviours, 

including increased physical activity, better dietary 

practices, greater use of calcium and vitamin D 

supplementation, more consistent mouth rinsing 

after inhaler use, and improved attendance at 

follow-up visits. These findings support the 
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integration of pharmacist-led patient education, 

regular monitoring, correct inhaler technique and 

evidence-based lifestyle modification into routine 

asthma care to help minimise treatment-related 

complications and improve patient quality of life. 
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