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Abstract: Background: Chronic respiratory disease (CRD) patients using budesonide/glycopyrronium/formoterol (BGF) 

inhalers often face anxiety, depression and incorrect inhaler technique, which impair treatment outcomes. Objectives: This 

study aimed to evaluate the effects of clinical pharmacist-led intervention on anxiety, depression, inhaler technique, 

adverse drug reactions (ADR) and body mass index (BMI) in BGF users. Methods: A prospective randomized cohort 

study enrolled 100 BGF users from July 2023 to December 2023 at a public tertiary hospital and randomized them 1:1 to 

either the experimental or control group. Among these, 48 experimental patients and 45 control patients completed this 

study, which comprised an initial and three follow-up visits. The control group received routine care, whereas the 

experimental group received supplementary care led by a clinical pharmacist alongside conventional treatment. Outcomes 

included Self-Rating Anxiety Scale (SAS), the Self-Rating Depression Scale (SDS), Inhaler technique scores, Adverse 

drug reaction (ADR) and Body mass index (BMI) were assessed at 1-, 3- and 6-months post-intervention. Results: The 

experimental group had lower SAS scores at 3/6 months (p<0.05), lower moderate-to-severe anxiety rate at 6 months 

(68.75% vs. 93.33%, p<0.05) and lower SDS scores at 3/6 months (p<0.05). Inhaler technique scores were higher in the 

experimental group at all follow-ups (p<0.05). ADR incidence was lower (2 vs. 5 cases) and BMI slightly increased 

(p=0.312). Conclusions: Pharmacist-led intervention alleviates anxiety/depression, improves inhaler technique and 

reduces ADR in BGF users. These findings support the adoption of pharmacist-led integration into comprehensive BGF 

management. 
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INTRODUCTION 

 

Chronic respiratory diseases (CRDs), primarily 

encompassing chronic obstructive pulmonary disease 

(COPD) and asthma, constitute a leading cause of global 

morbidity and mortality (Xiong et al., 2023), long-term 

follow-up and observation of the impact of CRD is still 

ongoing (Grana-Castro et al., 2024; Zhai et al., 2025). 

Inhaled medications serving as the cornerstone of CRD 

pharmacological management due to their targeted action 

and favorable safety profile, first-line treatments include 

long-acting muscarinic antagonists (LAMA) and long-

acting β2-agonists (LABA) and inhaled corticosteroids 

(ICS) (Mannino et al., 2025). The available evidence 

suggests that triple therapy may reduce rates of 

exacerbation and result in an improvement in health-

related quality of life compared to combination 

LABA/LAMA inhalers (van Geffen et al., 2023). 

 

Budesonide/glycopyrronium/formoterol (BGF) is a fixed-

dose combination of ICS, LAMA and LABA, which is 

approved for the maintenance treatment of chronic 

respiratory disease (Heo, 2021; Takahashi et al., 2024). 

BGF was launched in China on December 18, 2019. The 

availability and consumption of BGF were significantly 

greater than those of other inhalers from 2020 to 2022 (Li 

et al., 2025). Although BGF has a greater deposition profile 

across each therapeutic component, including the total lung 

and large and small airway deposition profiles (Dorinsky et 

al., 2020; Singh et al., 2025), but BGF is a pressurized 

metered-dose inhaler (pMDI) whcih 92% of patients made 

at least one potentially important error (Perumal et al., 

2020). Incorrect inhaler technique is considered a practical 

barrier to adherence and proper use of BGF devices is 

essential for achieving compliance. Studies on clinical 

pharmacist interventions for patients using BGF remain 

limited. 

 

However, the clinical efficacy of inhalers is not solely 

determined by drug formulation or device type; 

accumulating evidence indicates that comorbid 

psychological states, particularly anxiety and depression, 

significantly undermine treatment outcomes (M. Chen et 

al., 2026). Patients with CRDs frequently exhibit anxiety 

and depressive symptoms and anxiety and depression are 
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commonly observed in patients with COPD, with 

prevalence rates ranging from 10% to 65% (Wu et al., 

2025), reducing inhaler technique proficiency and 

increasing the risk of readmission for diseases (Martinez-

Gestoso et al., 2022). Anxiety-induced hyperventilation 

can alter airway responsiveness, while depressive 

symptoms correlate with poor inhaler use, directly 

reducing drug deposition in the lower respiratory tract. 

Furthermore, anxiety and depression can contribute to 

reduced adherence to treatment, fewer positive health 

behaviors and higher medical costs (Abbas et al., 2023). 

These psychological burdens further erode patients’ 

willingness to take medication and their confidence in 

treatment, establishing a vicious cycle of “clinical 

deterioration→ escalating distress→ declining 

adherence→ further exacerbations” that undermines the 

consistency and effectiveness of care. 

 

Current strategies to mitigate anxiety and depression 

primarily include non-pharmacological approaches such as 

physical exercise, cognitive-behavioral therapy and 

complementary interventions like inhalation aromatherapy 

(Cui et al., 2022). Notably, a critical gap exists in the 

literature regarding the role of clinical pharmacists—key 

providers of medication therapy management in CRD 

care—in addressing these psychological comorbidities. 

Clinical pharmacists are uniquely positioned to optimize 

inhaler use through device training and deliver patient-

centered education. Emerging evidence supports 

pharmacist-led mental health interventions in community 

settings (Taylor et al., 2024), which improve outcomes in 

patients with depressive and anxiety disorders (Cabasag et 

al., 2025; Sarwar et al., 2025). However, very limited 

studies are available to evaluate whether pharmacist-driven 

interventions targeting anxiety and depression can enhance 

inhaler efficacy and subsequent treatment outcomes. 

  

Given these challenges, the traditional physician-

dominated model of care poses limitations in providing 

continuous and refined medication management and 

psychological support. This creates a clear space and 

necessity for pharmaceutical interventions. In 2020, the 

National Health Commission of the People’s Republic of 

China issued the “Notice on the issuance of five norms, 

including the norms for pharmacy outpatient services in 

medical institutions” (NHCotPsRo., 2021), which 

proposed a series of standardized requirements for 

expanding pharmaceutical services. Aligning with national 

and provincial policy directives, measures to improve the 

quality of medical services provided by clinical 

pharmacists were actively promoted at the study hospital. 

To address this unmet need, this study therefore aims to 

investigate the impact of a structured clinical pharmacist 

intervention—integrating psychological symptom 

assessment, inhaler technique optimization and mental 

health support—on both anxiety/depression scores and 

objective measures of inhaler response, with the goal of 

providing a novel, feasible strategy to improve 

management. 
 

MATERIALS AND METHODS 
 

Study design 

This single-center, prospective, randomized cohort study 

enrolled 100 patients from July 2023 to December 2023, 

with a 6-month follow-up period, at a public tertiary 

hospital. The study received approval from the Medical 

Research and Ethics Committee of the First Hospital of 

Putian City. This trial was prospectively registered in the 

Chinese Clinical Trials Registry (ChiCTR2400090585, 

registered 10 January 2024; 

URL: https://www.chictr.org.cn/showproj.aspx?proj=240

0090585). This study was approved by the First Hospital 

of Putian City Research and Ethics Office (2023--088). 

The procedures adhered to the ethical standards of the 

Program for the Protection of Human Subjects and the 

1975 Declaration of Helsinki. All the participating 

clinicians and patients provided written informed consent. 
 

Sample size calculation 

A priori sample size estimation was performed during the 

study design phase. Using the sample size calculation 

method for comparing two independent means (α = 0.05, 

two-tailed test, target power = 80%) and based on previous 

studies reporting (Cohen’s d ≈ 0.5), the required sample 

size was estimated to be approximately 42 patients per 

group to achieve sufficient statistical power. Considering 

potential loss to follow-up, the final sample size was 

determined based on the actual data collection period. A 

minimum of 45 patients per group was required; 100 

patients were enrolled to account for a 10% dropout rate. 
 

Study population 

Inclusion criteria: (1) inhaled BGF; (2) in the stable 

disease stage; (3) aged between 40 and 80 years; (4) clear 

consciousness, no communication barriers and the ability 

to express their intentions correctly. (5) COPD; the 

diagnosis and disease severity classification were meeting 

the “Guidelines for the diagnosis and management of 

chronic obstructive pulmonary disease ("[Guidelines for 

the diagnosis and management of chronic obstructive 

pulmonary disease (revised version 2021)]," 2021)”.  
 

Exclusion criteria: (1) refusal to cooperate with the follow-

up plan; (2) comorbidity with mental disorders, severe 

organic diseases, or hepatic/renal dysfunction; (3) current 

use of antidepressant or antipsychotic medication.  
 

Withdrawal criteria for patients: (1) lost to follow-up; (2) 

newly diagnosed with malignant tumors. 

 

After enrolment, an investigator with no role in subsequent 

care or outcome assessment used computer-generated 

random numbers to allocate eligible participants 1:1 to the 

control or observation group (Fig. 1).  

  

https://www.chictr.org.cn/showproj.aspx?proj=2400090585
https://www.chictr.org.cn/showproj.aspx?proj=2400090585
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The allocation sequence was placed in sequentially 

numbered, opaque, sealed envelopes, ensuring 

concealment and the unpredictability of randomness. This 

study initially enrolled 100 patients, of whom 93 patients 

eventually completed the follow-up study, with 48 patients 

in the experimental group (1 patient lost to follow-up and 

1 patient with a newly developed malignant tumor) and 45 

patients in the control group (1 patient switched to another 

inhalation, 3 patients lost to follow-up and 1 patient with a 

newly developed malignant tumor). The full selection flow 

is depicted in Fig. 1. 
 

Randomization process 

Patients were randomized by a researcher who was not 

involved in study implementation, using a random-number 

table method. Patients were assigned to either the control 

group or the observation group in a 1:1 ratio. Outcome 

assessors (who evaluated SAS/SDS scores and inhaler 

technique) were blinded to group allocation; patients and 

treating clinicians were not blinded. 
 

Clinical pharmacist-led intervention 

The control group patients received routine medical 

services jointly by physicians and nurses, comprising 

disease assessment, pharmacological prescribing, basic 

medication education and routine nursing follow-up. No 

intervention by clinical pharmacists was provided. 

 

The experimental group patients adopted clinical 

pharmacist-led interventions in addition to the routine 

medical services, based on the “Structure of Clinical 

Pharmacist Intervention Guidelines” (developed by the 

study hospital and comprising: 
 

Medication guidance: Individual medication evaluation 

and one-to-one coaching were provided, focusing on BGF, 

particularly the correct use of inhalers. An incorrect 

operation was identified using medication training devices 

and video demonstrations. The operation was repeatedly 

practiced and corrected at the scene until the patient 

became proficient, thereby enhancing medication 

compliance. Educational materials for inhaler use were 

distributed, addressing the issue of lengthy instructions that 

fail to highlight key medication points. Using the study 

hospital's specialized BGF inhaler technique scoring 

checklist, the pharmacists quantitatively assessed patients’ 

inhaler technique. 
 

Psychological support: During ward rounds, medication 

guidance and routine contacts, the clinical pharmacist 

actively listened to the patient’s BGF use and offered basic 

emotional support and health counseling. When the 

anxiety/depression scores indicated significant distress, the 

pharmacist immediately alerted the attending physician 

and facilitated referral under the physician’s or a 

psychological counselor’s supervision, ensuring 

professional psychological intervention. 

 

Establishment of health records and follow-up: A 

comprehensive profile documenting medication use, 

 
 

Fig. 1: CONSORT flow diagram of patient enrollment and analysis in the study. 
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comorbidities and baseline anxiety/depression scores was 

established at admission. All patients were scheduled for 

uniform follow-ups after discharge via outpatient visit or, 

if non-attending, telephone. The continuity of medication 

use was ensured. Follow-up timing and modality were 

identical for both the control and experimental groups. 

 

Enhancing disease awareness: Regarding lifestyle or 

medication habit changes, such as quitting smoking and 

adhering to regular medication regimens, clinical 

pharmacists provide monthly explanations of their 

importance to patients, as well as careful and attentive 

"three-heart service." 

 

Intervention modality and frequency: When in-hospital, 

patients received at least 3 face-to-face sessions (early 

admission and pre-discharge). After discharge, patients had 

6 months of follow-up (outpatient or by telephone). For 

individuals with poor adherence or marked 

anxiety/depression, extra follow-ups were provided and 

referrals were assisted when indicated. 

 

Observational indicators and evaluation criteria 

The following indicators were recorded for both groups of 

patients at baseline, 1month, 3 months and 6 months of 

follow-up.  
 

Anxiety was assessed using the Self-Rating Anxiety Scale 

(SAS). According to the scale criteria, a score of <50 

indicated no anxiety, 50–59 indicated mild anxiety, 60–69 

indicated moderate anxiety and ≥70 indicated severe 

anxiety. The rate of moderate-to-severe anxiety was 

calculated as (Moderate + Severe) / Total cases * 100%. 
 

Depression was assessed via the Self-Rating Depression 

Scale (SDS). Per the established scoring criteria of the 

scale, scores < 53 denoted no depression, 53–62 denoted 

mild depression, 63–72 denoted moderate depression and 

> 72 denoted severe depression. The rate of moderate-to-

severe depression was calculated as (Moderate + Severe) / 

Total cases * 100%.  
 

ADR: All adverse reactions were ascertained by dual 

sources; patient self-report and medical record review. In-

hospitals, clinical pharmacists and attending physicians 

documented suspected drug-related adverse reactions 

during daily ward rounds. Post-discharge (1-,3- and 6-

month follow-up) adverse reactions were inquired about 

and recorded at outpatient visits or via telephone.  
 

Causality assessment: Causality was assessed against the 

China Annual ADR Monitoring Guidelines and the WHO 

User Manual for Causality Assessment. 
 

Inhaler technique scores: Based on the drug instructions, 

our hospital has developed a scoring system for inhalation 

preparations to assess inhalation technique. The total score 

for BGF inhalation preparations is 100 points; a higher 

score indicates a better technique. 

Body mass index (BMI): BMI = weight (kg)/[height (m)]2 

 

Statistical analysis 

The data were analyzed using SPSS 26.0. For categorical 

variables presented as counts (n) and percentages (%), the 

χ2 test was used for intergroup comparisons. Continuous 

variables were first examined for normality. Normally 

distributed data were expressed as (𝑥 ̅ ± s) and the 

comparisons between groups were performed using the t-

test, while the comparisons within groups were conducted 

using repeated-measures ANOVA. All tests were two-

tailed and p< 0.05 was considered statistically significant. 

All analyses were performed on the complete-case 

population, which included participants who completed the 

6-month follow-up (48 in the experimental group, 45 in the 

control group). Participants who withdrew, were lost to 

follow-up, or discontinued the intervention were excluded 

from the analysis. Missing outcome data due to loss to 

follow-up or discontinuation were not imputed; only 

participants with complete data at each time point were 

included in the analysis (complete-case analysis). 

 

RESULTS 

 

There were no statistically significant differences between 

the two groups in terms of age, sex, educational level or 

other baseline characteristics (p > 0.05), confirming their 

comparability. The baseline characteristics of the study 

participants are presented in Table S1. 

 

Comparison of anxiety between the two groups 

SAS scores at 1-,3- and 6- month follow-up of the control 

and experimental groups are shown in Fig. 2. At 3- and 6- 

month follow-up, the experimental group had significantly 

lower SAS scores than the control group (p <0.05), 

whereas baseline scores were not significantly different (p > 

0.05). At 6 months, the mean SAS score was 63.5 (SD 9.5) 

in the experimental group versus 73.2 (SD 8.7) in the 

control group (mean difference -9.7, 95% CI: -13.4 to -5.9, 

p < 0.001). Repeated-measures ANOVA revealed 

statistically significant main effects of time (F = 62.700, p 

< 0.05), group (F = 7.685, p < 0.05) and a significant time-

by-group interaction effect (F = 452.28, p < 0.05) for SAS 

scores. 

 

The distribution of SAS severity levels and the proportion 

of moderate-to-severe anxiety at 1-, 3- and 6- month 

follow-up are presented in Table S2. The rate of moderate-

to-severe anxiety in the experimental group was lower than 

that in the control group only at 6 months follow-up(p 

<0.05) and the overall severity distribution differed 

significantly between groups at 6- month follow-up (p 

<0.05).The absolute risk difference for moderate-to-severe 

anxiety at 6 months was -24.6% (95% CI: -39.2% to -

10.0%); relative risk = 0.74 (95% CI: 0.59 to 0.92), p = 

0.003. 
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Comparison of depression between the two groups 

SDS scores at 1-,3- and 6- month follow-up of the control 

and experimental groups are summarized in Fig. 3. The 

experimental group exhibited lower SDS scores than the 

control group at 3- and 6-month follow-up (p <0.05). At 6 

months, the mean SDS score was 67.5 (SD 7.7) in the 

experimental group versus 73.0 (SD 6.4) in the control 

group (mean difference -5.5, 95% CI: -8.4 to -2.6, p < 

0.001), whereas no between-group differences were 

detected at baseline or 1 month (p > 0.05). For SDS scores, 

repeated-measures ANOVA demonstrated a statistically 

significant main effect of time (F = 44.807, p < 0.05) and a 

significant time-by-group interaction effect (F = 277.662, 

p < 0.05), while the main effect of group was not 

statistically significant (F = 2.479, p = 0.119). 

 

 
 

Fig. 2: Self-Rating Anxiety Scale (SAS) scores of patients using BGF in two groups at different time points (mean ± SD). 

Note: ### p < 0.01. 
 

 
 

Fig. 3: Self-Rating Depression Scale (SDS) scores of patients using BGF in two groups at different time points (mean ± 

SD). Note: # p < 0.05, ### p < 0.01. 
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The distribution of SDS severity levels and the proportion 

of moderate-to-severe depression at 1-,3- and 6- month 

follow-up are presented in Table S3. At 6 months, the 

overall severity distribution of depression in the 

experimental group was lower than that in the control 

group (p=0.001).The absolute risk difference for moderate-

to-severe depression at 6 months was -10.0% (95% CI: -

22.1% to 2.1%); relative risk = 0.89 (95% CI: 0.77 to 1.03), 

p = 0.136. 

 

Comparison of BGF inhaler technique score between 

the two groups 

BGF inhaler technique score at 1-,3- and 6- month follow-

up of the control and experimental groups are shown in Fig. 

4. Across all follow-up points, the experimental group had 

significantly higher BGF inhaler technique score than the 

control group (p <0.05), whereas baseline scores were not 

significantly different (p> 0.05). At 6 months, the mean 

inhaler technique score was 56.4 (SD 9.8) in the 

experimental group versus 37.2 (SD 9.8) in the control 

group (mean difference 19.2, 95% CI: 15.2 to 23.3, p < 

0.001).BGF inhaler technique score showed statistically 

significant main effects of time and group, as well as a 

significant time-by-group interaction effect (F = 577.843 

for time, F = 56.721 for group, F = 520.294 for time-by-

group interaction; all p < 0.05). 

 

Comparison of ADR between the two groups 

After the 6-month follow-up, the number of ADR was 2 in 

the experimental group (1 patient with vocal problems and 

1 patient with oral candidiasis) and 5 in the control group 

(2 patients with vocal problems, 1 patient with oral 

candidiasis and 1 patient with insomnia). The absolute risk 

difference for any ADR was -6.0% (95% CI: -16.4% to 

4.4%); relative risk = 0.40 (95% CI: 0.08 to 1.97), p = 

0.205. 

 

Comparison of BMI between two groups 

Before the intervention, the BMI of the experimental group 

was 20.43 ± 2.90, whereas that of the control group was 

20.61 ± 3.34 (χ²=0.287, p=0.775). The BMI of the 

experimental group was 20.56 ± 3.02, whereas that of the 

control group was 19.87 ± 3.52 after a 6-month follow-up. 

The mean difference was 0.69 (95% CI: -0.66 to 2.04), p = 

0.312. The BMI of the experimental group increased 

slightly, whereas the BMI of the control group decreased 

gradually; however, these changes were not statistically 

significant. 

 

DISCUSSION 

 

This prospective randomized cohort study showed that, 

after pharmacist intervention, anxiety and depression 

scores, as well as the incidence of moderate-to-severe rates, 

decreased markedly. The incidence of ADR was also lower 

than in the control group. These findings align with prior 

evidence that pharmacist-led promotion both improves 

clinical outcomes and patient empowerment in the long 

term. 

 

Clinical pharmacists alleviate anxiety and depressive 

states in patients using BGF 

Due to illness, patients experience a decline in sleep quality 

and appetite, which can lead to anxiety and depression 

 
 

Fig. 4: Inhaler technique scores of patients using BGF in the two groups at different time points (mean ± SD). 
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(Saguban et al., 2025). Moreover, depression and 

inflammation are bidirectionally related: depression causes 

an increase in inflammation (Cao, Jiang, Chen, & Dai, 

2025), while increased inflammation also heightens 

susceptibility to depression, creating a vicious cycle that 

exacerbates the patient’s condition. Researchers identified 

a statistically significant correlation between anxiety and 

non-adherence to medication, where greater levels of 

anxiety were associated with lower rates of adherence 

(Alkadi et al., 2025). 

 

Relevant prior research has substantiated the applicability 

of SAS and SDS in populations with chronic airway 

diseases (Chen et al., 2025) and SAS and SDS have 

garnered recognition and application in clinical research 

(Chen et al., 2023). In this study, the experimental group 

presented a reduction in anxiety and depression (p<0.05), 

with the benefit becoming even more pronounced in the 

medium-and long-term. Furthermore, following the 

clinical pharmacist intervention, the experimental group 

presented a downward trend in anxiety and depression at 

follow-up compared with pre-follow-up (p<0.05). These 

findings underscore the importance of providing 

continuous, effective pharmaceutical services to patients 

with BGF. Although few studies have directly examined 

the impact of pharmacist intervention on psychological 

status in patients, our results echoed reports from other 

chronic diseases showing that patient-centered, 

“companion-style” monitoring and continuous health 

education enhance patients’ sense of control and 

therapeutic confidence. 

 

Physicians, constrained by time, often cannot address 

psychosocial needs in depth, while pharmacists are ideally 

positioned to close this gap. Medication, disease and health 

education are provided to patients, safe medication 

information leaflets are distributed and a healthy and 

harmonious living environment is actively fostered to 

reduce fluctuations in patient anxiety and depression. 

Frequent communication and interaction with patients and 

their families enhances a sense of belonging and personal 

value, thereby increasing confidence in treatment. This 

project will continue to strengthen follow-up efforts, 

particularly by providing more intensive medication 

education and psychological counseling to patients with 

lower educational backgrounds, to obtain more clinical 

data. The potential effect of mental health concerns on 

adherence to treatment needs to be considered by medical 

practitioners (Volpato et al., 2021). 

 

Clinical pharmacists improved the inhaler technique 

scores of patients using the BGF 

Delivery technology, such as BGF formulation, allows for 

more consistent dose administration than dry powder 

inhalers (DPI) (Maes, et al., 2019). However, the optimal 

therapeutic effects of this medication can be achieved only 

when patients have a certain level of hand‒mouth 

coordination and use the inhaler correctly. In the traditional 

treatment model, medical institutions lack dedicated 

consultation areas for inhaled formulations (Ali, et al., 

2022), leading to poor mastery of inhaled BGF 

formulations. The involvement of clinical pharmacist-led 

in the management of inhaled BGF formulations is a strong 

supplement to the treatment process: 
 

(1) Compared with doctors, clinical pharmacists are prior 

inhaler technique trainers (Klijn et al., 2017) of BGF 

characteristics, operation procedures and adverse reactions, 

thereby providing professional recommendations for 

clinical medication;  (2) Clinical pharmacists have more 

sufficient time to provide medication guidance to patients 

and their family members; and (3) Through BGF 

promotional materials, clinical pharmacists repeatedly 

reinforce and demonstrate the technical points where 

patients tend to make operational errors, which improves 

the correctness of patients’ inhaler device use. 

 

The BGF inhaler technique scores were relatively low in 

this study, which was attributed to the fact that most 

patients in the region have low educational levels, resulting 

in a poor ability to understand and master correct BGF 

inhaler use. The inhaler technique scores of BGF were 

consistently greater in the experimental group across all 

follow-up points and compared with those in the prefollow-

up period, the inhaler technique scores also increased. 

These results indicated that pharmaceutical care 

intervention is a positive and effective model of drug 

management. In the future, it is necessary to increase the 

frequency of professional guidance on inhaler techniques 

provided by clinical pharmacists to improve the inhaler 

technique of BGF patients. 

 

Clinical pharmacists reduce ADR in patients using BGF 

In addition to alleviating anxiety and depressive states, the 

experimental group demonstrated lower ADR compared 

with the control group. This finding is particularly 

impactful, as this improvement was likely driven by the 

intervention of clinical pharmacists, which accords with 

reports (Ruan et al., 2024). In the future, it will be ensured 

that patients receive guidance before medication, reference 

during medication and solutions when ADR occur, 

guaranteeing the safety of medication use throughout the 

entire process. 

 

Clinical pharmacists increase BMI in patients using 

BGF 

Efficient pulmonary function is an important determinant 

of BGF. Recent research has approximated that 25–40% of 

patients with COPD are underweight, whereas 35% of 

these patients have severely low fat-free mass indices 

(Keogh and Mark Williams, 2021). BMI is positively 

correlated with muscle mass, whereas muscle mass is 

positively correlated with the inhalation force required for 

inhaled formulations. Therefore, nutritional education for 

BGF patients should be increased and their muscle strength 
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should be improved, thereby indirectly enhancing 

inhalation efficacy. 
 

In this study, although the lower incidence of ADR in the 

experimental group did not reach statistical significance, 

the downward trend is clinically meaningful and 

corroborates the safety-enhancing role of pharmaceutical 

care in long-term therapy. Clinical pharmacists not only 

improved the BMI of patients in the experimental group 

but also indirectly elevated their inhaler technique scores. 

Meanwhile, improved BMI can strengthen patients’ 

immune function, thereby further delaying disease 

progression. 
 

Limitation and future recommendations 

Several limitations should be acknowledged. First, the 

study was conducted at a single center with inpatients. 

Although the sample size was estimated and shown to meet 

statistical requirements, selection bias may still exist, 

limiting the generalizability of the findings. Second, 

primary endpoints were anxiety and depression scores. 

Readmission rates and acute exacerbation frequency were 

not systematically captured, precluding a full assessment 

of the long-term clinical impact. Third, this study is 

constrained by the limited range of psychological 

assessment tools used, which may limit the 

comprehensiveness of the psychological outcome 

measures. Lastly, the predominance of elderly participants 

with low educational attainment may have impaired 

recognition and reporting of adverse drug reactions, 

leading to underestimation of true incidence. Future 

multicenter, larger-scale studies with longer follow-up and 

a broader set of hard clinical end-points are warranted to 

confirm the value of pharmacist-led intervention in BGF 

management. 
 

CONCLUSION 
 

Pharmacist-led intervention significantly reduces anxiety 

and depression scores in BGF users, improves inhaler 

technique proficiency and lowers adverse drug reaction 

incidence. The model confirms that clinical pharmacists, as 

members of the multidisciplinary team, can make a 

tangible contribution to the long-term management of 

BGF. Integrating clinical pharmacist-led intervention is 

recommended as an essential component of comprehensive 

BGF management programs. This research team plans to 

conduct comprehensive training in professional knowledge 

in the future to enhance the capabilities of clinical 

pharmacists and anticipates conducting medication studies 

with larger sample sizes and involving different drugs. 
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