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Knowledge, Practices, and Barriers to Peak Flow Meter Use among Nurses at a Tertiary Hospital in Ghana


ABSTRACT

	Background: Asthma and chronic obstructive pulmonary disease (COPD) are rising causes of morbidity and mortality in Ghana, yet objective tools for monitoring airflow limitation remain underused. Peak flow meters (PFMs) offer a simple, low-cost method for assessing airway obstruction, but their utilization by nurses—the frontline providers of respiratory care—has not been well documented. 
Objective: To assess nurses’ knowledge, practices, and perceived barriers to PFM utilization in the management of respiratory disorders at Komfo Anokye Teaching Hospital (KATH), Ghana. 
Methods: A descriptive cross-sectional survey was conducted among 335 registered nurses selected through proportionate stratified sampling from medical, surgical, and emergency units of KATH. Data were collected using a pretested structured questionnaire and analyzed with descriptive statistics (SPSS version 26).
Results: Knowledge of PFM use was poor: only 55 nurses (16.4%) correctly identified the PFM as a device for measuring airflow limitation and 28 (8.4%) recognized litres per minute as the standard calibration unit. Practical use was similarly limited, with 93 (27.8%) reporting ever using a PFM to assess a patient and 20 (6.0%) documenting peak flow values after bronchodilator administration. Major barriers included work overload (329, 98.2%), high device cost (315, 94.0%), lack of time to teach patients (305, 91.0%), and administrative unavailability of PFMs (304, 90.7%). 
Conclusion: Nurses at KATH demonstrated substantial gaps in both knowledge and practice of PFM use despite acknowledging its clinical importance. Integrating PFM training into pre-service nursing curricula, providing regular in-service education, and ensuring consistent device availability are critical to strengthening respiratory care in Ghana.
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1. INTRODUCTION
Chronic respiratory diseases (CRDs), including asthma and chronic obstructive pulmonary disease (COPD), are among the most common non-communicable diseases globally and contribute substantially to morbidity, mortality, and health system costs (Labaki & Han, 2020). In 2019, CRDs were the third leading cause of death worldwide, accounting for approximately 4.0 million deaths and affecting an estimated 454.6 million people (Momtazmanesh et al., 2023). The burden is especially large in low- and middle-income regions, where risk factors such as tobacco smoke, ambient air pollution, and household solid fuel use are prominent (Alemayohu et al., 2023).
In asthma and COPD management, objective assessment of lung function is essential for diagnosis, monitoring exacerbations, and guiding therapy (Asthma+LungUK, 2025). While spirometry is the gold standard, its cost, technical requirements, and need for trained personnel limit its routine use in many settings (Asthma+LungUK, 2025). As a more accessible tool, the peak flow meter (PFM) facilitates measurement of peak expiratory flow rate (PEFR), allowing for patient self-monitoring and early detection of airflow limitation (DeVrieze et al., 2024). PFMs are also inexpensive, portable, and effective for guiding treatment adjustments, especially in resource-limited environments (Hajia, 2012).
In Ghana and the broader West African context, CRDs are increasing yet are often under-diagnosed and under-managed (WHO, 2024). A recent Global Burden of Disease analysis showed that Ghana had one of the higher age-standardized prevalence rates of COPD among Sub-Saharan African countries (Alemayohu et al., 2023). However, there is limited published evidence on the level of knowledge among nurses about PFMs, their patterns of PFM usage in clinical settings, or the barriers they face. This gap is significant because nurses are frequently the frontline providers in respiratory care and patient education in tertiary hospitals such as Komfo Anokye Teaching Hospital (KATH).
Therefore, this study aimed to assess the knowledge, practice, and perceived barriers related to PFM utilization among nurses at KATH. Understanding these dimensions could inform targeted training, policy interventions, and resource allocation to improve the quality of care for patients with CRDs in Ghana.

2. METHODOLOGY
2.1 Study Design
A descriptive cross-sectional survey was conducted to assess nurses’ knowledge, practices, and perceived barriers to the utilization of peak flow meters (PFMs) in the management of respiratory disorders.
2.2 Study Setting
The study was carried out at Komfo Anokye Teaching Hospital (KATH) in Kumasi, Ghana. KATH is a 1,200-bed tertiary referral center and major teaching facility for the Kwame Nkrumah University of Science and Technology School of Medical Sciences. It provides specialized medical, surgical, and emergency services and receives patients from across the middle and northern zones of Ghana.
2.3 Study Population
The target population comprised registered nurses providing direct patient care in medical, surgical, and emergency units where patients with respiratory disorders are commonly managed. Eligible participants were registered nurses who were on duty during the data collection period and provided informed consent. Student nurses, nurses on leave, and those unwilling to participate were excluded.


2.4 Sample Size and Sampling Procedure
The minimum sample size was calculated using Cochran’s formula for a single proportion, assuming a 50% expected prevalence of adequate knowledge (to maximize sample size), a 95% confidence level, and a 5% margin of error. After adjusting for a 10% non-response rate, a final sample of 335 nurses was targeted.
A proportionate stratified sampling approach was employed. The total number of nurses in each eligible unit was obtained from hospital records, and the sample for each unit was determined proportionally. Within each unit, participants were selected using simple random sampling from daily duty rosters until the required number was reached.
2.5 Data Collection Instrument
Data was collected using a structured, self-administered questionnaire developed after a review of relevant literature on PFM knowledge and utilization. The instrument comprised four sections: demographic characteristics (age, sex, rank, years of practice, unit of work); knowledge of PFM use (purpose, calibration units, color zones, clinical indications); practice of PFM use (experience, patient instruction, documentation); and perceived barriers to PFM utilization.
The questionnaire was reviewed by two respiratory nursing specialists and a senior academic to ensure content validity. It was pretested among 20 nurses at a comparable facility in Kumasi to assess clarity and relevance. Minor wording adjustments were made based on feedback. Internal consistency for the knowledge and practice sections was assessed using Cronbach’s alpha, which yielded coefficients of 0.78 and 0.81, respectively, indicating acceptable reliability.
2.6 Data Collection Procedure
Data was collected over a four-week period (May–June 2023). Research assistants distributed questionnaires to eligible nurses during duty hours and retrieved them immediately after completion to minimize non-response. Questionnaires were checked daily for completeness.
2.7 Data Management and Analysis
Completed questionnaires were coded and entered into SPSS version 26 (IBM Corp., Armonk, NY). Data was cleaned and checked for accuracy. Descriptive statistics (frequencies, percentages, means, and standard deviations) were generated to summarize demographic characteristics, knowledge scores, practice patterns, and barriers.

3. RESULTS
3.1 Demographic Characteristics
A total of 335 nurses participated in the study, yielding a response rate of 95.7%. Table 1 summarizes their demographic characteristics. The largest proportion of participants were aged 30–39 years (n = 165, 49.3%), followed by those aged 20–29 years (n = 70, 20.9%). The majority were male (n = 255, 76.1%). More than half (62.4%) had over 10 years of working experience, and nearly three-quarters (73.2%) held a diploma or degree in nursing. 

Table 1. Demographic Characteristics of Respondents (N = 335)
	Characteristic
	Frequency (n)
	Percentage (%)

	Age (years)
	
	

	20–29
	70
	20.9

	30–39
	165
	49.3

	40–49
	40
	11.9

	≥50
	60
	17.9

	Sex
	
	

	Male
	255
	76.1

	Female
	80
	23.9

	Years of Experience
	
	

	<5
	66
	19.7

	5–10
	60
	17.9

	>10
	209
	62.4

	Highest Qualification
	
	

	Diploma
	145
	43.3

	Bachelor’s degree
	100
	29.9

	Postgraduate
	90
	26.9



3.2 Knowledge of Peak Flow Meters
Table 2 presents respondents’ knowledge of peak flow meters (PFMs). Slightly more than half (n = 184, 55%) correctly identified a PFM as a device used to assess airflow limitation. Only 94 (28.1%) knew the correct calibration unit (L/min), and fewer than one-third correctly recognized the color-coding system (n=97; 29%).
Nearly half of respondents (n=161; 48.1%) knew that the marker should be placed at the bottom of the scale before use, but only 90 (26.9%) identified the patient’s personal best score as the reliable reference for clinical management. Across the seven scored knowledge items, the estimated mean correct score was 2.36 ± 0.9 (out of 7), reflecting limited knowledge overall.

Table 2. Knowledge of Peak Flow Meter (PFM) (N = 335)
	Item 
	Frequency
	Percentage

	What is a peak flow meter?
	
	

	Device used to assess oxygen levels in a person
	151
	45.1

	Device used to assess airflow limitations in a person*
	184
	54.9

	Standardized unit of calibration
	
	

	Litres per minute (L/min)*
	94
	28.1

	Millilitres per second (ml/hr)
	101
	30.1

	Mmol/l
	90
	26.9

	Not sure
	50
	14.9

	Colors indicated on the PFM
	
	

	Green, Yellow, Red*
	97
	29.0

	Brown, Orange, White
	47
	14.0

	Black, blue, violet
	191
	57.0

	Starting range of values
	
	

	0 – 800*
	74
	22.1

	60 – 100
	90
	26.9

	1000-2000
	171
	51.0

	Meaning of the PFM colors
	
	

	Height, weight, temperature
	64
	19.1

	Severe, moderate, mild*
	90
	26.9

	Small, medium, big
	94
	28.1

	Not sure
	87
	26.0

	Placement of marker before use
	
	

	At the bottom/zero of the scale*
	161
	48.1

	At 60
	110
	32.8

	At 1000
	64
	19.1

	Reliable scores for further assessment and management
	
	

	As known and observed by nurse
	168
	50.1

	Patient personal best scores*
	90
	26.9

	Patient scores compared to scores shown on the meter
	77
	23.0

	Clinical indications for PFM use
	
	

	Diagnosing asthma
	50
	15

	Assess severity of asthma*
	74
	22

	Exclude restrictive lung disease*
	64
	19

	Acute exacerbations*
	90
	27

	To change therapy*
	34
	10

	Diagnose exercise induced asthma*
	13
	4

	Not sure
	10
	3

	Ever been taught to use PFM
	
	

	Yes
	312
	93

	No
	23
	7


* marked against correct response
Estimated mean knowledge score: 2.36 ± 0.9 (out of 7) 

3.3 Practice of PFM Use
As shown in Table 3, only 93 (27.8%) of respondents had ever been taught how to use a PFM, and an even smaller proportion had used one in patient assessment (n = 84, 25.1%). About 90 (26.9%) reported using the PFM to monitor acute exacerbations of asthma, while fewer than one-fifth used it for assessing disease severity or adjusting therapy. Overall, fewer than one-third of respondents demonstrated practical exposure to PFM use, suggesting limited integration into nursing routines.

Table 3. Practice of PFM Use (N = 335)
	Practice Item
	Frequency (n)
	Percentage (%)

	Ever used PFM to assess patients
	93
	27.8

	Ever recommended PFM for patient use
	91
	27.2

	Used PFM to monitor bronchodilator response
	16
	4.8

	Documented actual peak flow value after bronchodilator
	20
	6.0

	Position patient sitting/standing upright before use
	87
	26.0

	Highest of three readings used for personal best
	114
	34.0



3.4 Barriers to PFM Utilization
Table 4 summarizes the barriers reported by respondents. The most cited barriers were lack of equipment in wards (n = 295, 88.1%), heavy workload (n = 270, 80.6%), and insufficient knowledge or training (n = 240, 71.6%). Other challenges included time constraints (n = 228, 68%) and difficulty interpreting results (n = 210, 62.7%). A smaller number (n = 124, 37%) expressed concerns about possible contamination of mouthpieces.
Table 4. Barriers to PFM Utilization (N = 335)
	Barrier
	Yes 
	No 

	
	n (%)
	n (%)

	Work overload
	329 (98.2)
	6 (1.8)

	High device cost
	315 (94.0)
	20 (6.0)

	Lack of time to teach patients
	305 (91.0)
	30 (9.0)

	Administrative unavailability
	304 (90.7)
	31 (9.3)

	Concern about contaminated mouthpiece
	301 (89.9)
	34 (10.1)

	Difficulty reading figures
	250 (74.6)
	85 (25.4)

	Practitioner reluctance
	105 (31.3)
	230 (68.7)

	Practitioner would not recommend
	245 (73.1)
	90 (26.9)

	Poor patient compliance
	289 (86.3)
	46 (13.7)

	Patients focus only on numbers
	310 (92.5)
	25 (7.5)




4. DISCUSSION
This study revealed substantial gaps in nurses’ knowledge and practice of peak flow meter (PFM) use at Komfo Anokye Teaching Hospital (KATH), alongside systemic and individual barriers that hinder its adoption. When compared with similar work in Africa, the findings underscore persistent challenges in respiratory diagnostic capacity among nurses.
Only 54.9% of nurses correctly identified the purpose of the PFM (airflow limitation), and fewer knew the standard unit (28.1%) or color-coding systems (29.0%). These results align with findings from Nigeria, where less than 40% of healthcare providers had used a PFM and knowledge of device operation was poor (Adeniyi et al., 2018). Training programmes in Lagos showed significant improvement in post-training knowledge, indicating education interventions can close such gaps (Adeyeye et al., 2018). In the Ghanaian setting, the emergence of respiratory therapy training programmes may over time help build these capacities, but current nursing curricula appear to under-emphasize PFM operation and interpretation (UniCheck, 2025).
Although over a quarter of respondents reported ever using or recommending PFMs, very few employed them for monitoring bronchodilator responsiveness or documented actual peak flow values. This mirrors the Nigerian study where only ~37% had ever used a PFM and only about 14% used it frequently (Adeniyi et al., 2015). Such low utilization suggests that PFMs are not yet embedded in routine nursing practice, despite evidence that their regular use enhances monitoring of disease exacerbations and patient-self-management.
Systemic barriers, including lack of devices, high cost, workload pressures, and insufficient training time, were commonly reported. These findings reflect what has been described in Ghana and other LMICs, where respiratory care services and device availability are often limited by policy, funding, and workforce constraints (Ghana Thoracic Society, 2025). Nurses also cited individual barriers such as difficulty interpreting results, indicating that even when devices are available, user confidence and competence may be lacking.
Studies across Africa (Nigeria, Ghana) have similarly reported suboptimal knowledge and usage of respiratory tools among nursing staff. The Lagos experiential training programme (Adeyeye et al.) showed that hands-on instruction significantly improved knowledge and practice, suggesting that targeted educational interventions are effective (Adeyeye et al., 2018). In Ghana, Respiratory Therapy degree programmes (University of Ghana) and continuous professional development (CPD) meetings are strengthening respiratory care skills among providers, but reach and integration remain limited (UniCheck, 2025).
To improve PFM utilization in Ghana, several steps are recommended. PFM training should be integrated into both pre-service nursing curricula and regular CPD programmes through hands-on workshops, simulation, and competency assessments. Consistent procurement and availability of PFMs in wards managing asthma, COPD, and other respiratory conditions, as well as institutional protocols mandating their use should be ensured.
5. LIMITATIONS
This study is limited by its cross-sectional design and single-site setting, which constrain generalizability. Data was self-reported, so subject to recall or social desirability bias. Because individual item‐level raw data were unavailable, we could not perform inferential analyses to explore predictors of better knowledge or practice. Future studies should involve multiple centres, include observational or audit data of PFM use, and examine the effects of structured training interventions on patient outcomes.
6. CONCLUSION
Despite the recognized clinical value of PFMs, knowledge and utilization among nurses at KATH remain low, and systemic barriers persist. Addressing these gaps through education, resource allocation, and institutional policy changes may improve the quality of respiratory care in Ghana.
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