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Editorial  
BREAST CANCER SCREENING OR EARLY DETECTION IN LOW- AND MIDDLE-INCOME 

COUNTRIES: CHOOSING THE WISE FIRST STEP 

Binafsha Manzoor Syed 

Medical Research centre, Liaquat University of Medical and Health Sciences, Jamshoro, Pakistan 

Keywords: Breast cancer; Early detection; Screening; Low- and middle-income countries; Clinical breast 

examination; Cancer registry 

INTRODUCTION 

Screening in cancer control plays an important role in particular when it comes to breast cancer screening. However 

in low-middle income countries it provokes confusion at the policy table that should we invest in breast cancer 

screening or in early detection? It is clear that screening is not the alternative to early detection, it is one component 

of it. Clarifying that relationship is the first step toward a wise decision, and it changes the answer considerably. 

A distinction that decides the strategy 

The World Health Organization's Global Breast Cancer Initiative (GBCI) defines early detection as the overall 

process by which cancer is identified at earlier stages, when treatment is more effective (1). It proceeds along two 

routes. Early diagnosis targets symptomatic women — those who already have a palpable lump or other warning 

sign(s) and seeks to shorten the interval between that sign and start of definitive treatment. Screening, by contrast, 

actively tests asymptomatic women with no signs at all, usually by mammography, to find cancers before they 

become palpable. Both routes pursue the same endpoint that the GBCI has made its first pillar: at least 60% of 

invasive cancers diagnosed at stage I or II (1-2). 

For a resource-limited health system, then, the operational question is not whether to pursue early detection, but 

which route to build first. On this, the evidence is reasonably consistent: early diagnosis of symptomatic women 

should come first, and organised mammographic screening should be deferred until the diagnostic and treatment 

pathway can bear the load it would generate. 

Why early diagnosis comes first in our setting 

The clinical reality of breast cancer in low- and middle-income countries (LMICs) is not one of early cancers slipping 

past imaging. It is one of catastrophically late presentation. Whereas more than 90% of women in high-income 

settings present with localised disease, over half of women in LMICs present at stage III or IV (3). When most 

patients arrive with advanced, sometimes fungating tumours, the highest-yield intervention is to move those 

already-symptomatic women through diagnosis and treatment faster; not to search for subclinical lesions in a 

largely healthy population. 

The epidemiology reinforces this. Age-standardised incidence is generally lower in LMICs than in industrialised 

countries, so a screening programme aimed at asymptomatic women yields fewer true cases per thousand 

examined; the number needed to screen rises and the economics deteriorate. Mammographic screening is also 
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ABSTRACT: 

Breast cancer control in low- and middle-income countries (LMICs) is frequently framed 

as a choice between screening and early detection. This framing is misleading: screening 

is not an alternative to early detection but one component of it. Drawing on the World 

Health Organization’s Global Breast Cancer Initiative, this editorial distinguishes early 

diagnosis of symptomatic women from population screening of asymptomatic women, 

and argues that in resource-limited systems early diagnosis should be built first. The 

dominant clinical problem in LMICs is late presentation rather than missed subclinical 

disease; lower incidence, high infrastructure demands, and a contested benefit-to-harm 

balance further weaken the case for early mammographic screening. Detection, 

moreover, is of value only where a functioning diagnostic and treatment pathway exists. 

A pragmatic, sequenced strategy is proposed—strengthening early diagnosis and 

referral first, adding clinical-breast-examination-based screening thereafter, and 

reserving organised mammographic screening for systems able to sustain it—

underpinned by investment in a national cancer registry 
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demanding in radiologists, equipment, quality assurance and call–recall infrastructure, and its benefit-to-harm 

balance has been most contested precisely in women under 50, the age band that contributes the majority of breast 

cancer cases in our region. Screening additionally imports its own harms: false positives, overdiagnosis, and the 

cost and anxiety of investigating benign findings. 

Lower-cost alternatives exist and can downstage disease. Clinical breast examination (CBE) by a trained health 

worker, paired with public awareness and breast self-awareness, has been modelled as cost-effective for 

downstaging in comparable settings. Indeed, the influential analysis by Harford argued more than a decade ago 

that resources in LMICs are often better spent raising awareness and helping women with palpable lumps reach 

timely treatment than on population screening (4). These interventions sit among the WHO's costed non-

communicable disease “best buys,” with early-stage diagnosis linked to timely work-up and treatment delivering 

healthy life-years at a very cost-effective rate. 

Detection without a pathway is not a kindness 

One condition must accompany any early-detection effort, and it is where programmes most often fail. Finding a 

lump earlier helps only if the woman can then obtain a biopsy, a pathology report with receptor testing, and 

complete treatment. Detection without a functioning diagnostic and treatment setup is not only wasteful but it is 

ethically untenable, generating anxiety and cost without altering outcomes(5). 

This is why the GBCI's remaining pillars are inseparable from the first: timely diagnosis within 60 days of 

presentation, and completion of full treatment in at least 80% of patients (1). The linkage is borne out in mortality 

data. No country has achieved a sustained annual decline in breast cancer mortality of 2% or more without also 

reaching a level of early detection at which 60% of patients present with stage I or II disease, and early stage converts 

to survival only when treatment follows: in the African ABC-DO cohort, mortality was lowest among women who 

achieved both early-stage diagnosis and complete treatment (6). 

The wise decision, stated plainly 

The prudent choice for Pakistan and comparable systems is a sequence, not a single either/or selection. Firstly, 

invest in early diagnosis of symptomatic women: public awareness so a woman recognises a lump and knows to 

act; de-stigmatisation, since fear of mastectomy and fatalism drive much of the delay; training of primary-care and 

community health workers in CBE; and, above all, an unblocked referral-to-diagnosis-to-treatment pathway. 

Secondly, consider CBE-based screening of a defined higher-risk age band once that path reliably absorbs the cases 

early diagnosis already produces. Third, reserve organised mammographic screening for when the radiology 

workforce, quality assurance, registry and treatment capacity exist to justify it — for most LMIC systems a later 

ambition, and better piloted regionally than launched nationally. 

A further, uncomfortable point deserves emphasis in our own context: we cannot yet measure the very indicator 

the first pillar depends upon, because population-based staging data remain scarce. A functioning national cancer 

registry is utmost precondition for knowing whether any early-detection strategy is working at all and its absence 

is itself an argument for the early-diagnosis-first approach, which strengthens the clinical pathway that a registry 

must one day measure. 

CONCLUSION 

Screening seems a fancy word in developing countries with limited resources thus the starting point should be the 

focus on early detection, developing system to bear the burden of early detected breast cancer, establishment of a 

robust breast cancer 
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ABSTRACT: 

Green synthesis of gold nanoparticles (AuNPs) using plant extracts has 

emerged as a sustainable and biocompatible approach in nanomedicine. In 

this study, AuNPs were synthesized using Ifloga spicata (Forssk.) whole-

plant extract and evaluated for their biological effects on human blood 

lymphocytes exposed to hydrogen peroxide–induced oxidative stress. 

Nanoparticle formation was confirmed using UV–visible spectroscopy, 

Fourier-transform infrared spectroscopy (FT-IR), and X-ray diffraction 

(XRD). Exposure to oxidative stress significantly increased intracellular 

reactive oxygen species (ROS) and thiobarbituric acid reactive substances 

(TBARS), while suppressing antioxidant enzyme activities, including 

catalase (CAT), superoxide dismutase (SOD), and peroxidase (POD). 

Treatment with I. spicata–mediated AuNPs significantly attenuated ROS 

and TBARS levels and restored antioxidant enzyme activities in a 

concentration-dependent manner, with maximal protective effects 

observed at 5 and 50 µg/mL. Importantly, AuNPs did not induce adverse 

oxidative effects under normal physiological conditions, indicating a 

favorable cytocompatibility profile. These findings suggest that I. spicata–

derived AuNPs exhibit antioxidant and cytoprotective properties and may 

represent promising candidates for mitigating oxidative stress–related 

cellular damage. Further in vivo studies are warranted to elucidate their 

mechanistic pathways and therapeutic potential. 

Keywords: Gold nanoparticles; Ifloga spicata; cytoprotection; oxidative stress; antioxidants; 

nanomedicine. 

INTRODUCTION 

Nanotechnology has gained substantial attention in biomedical research due to its potential to enhance 

diagnostic, therapeutic, and preventive strategies through nanoscale materials with unique 

physicochemical properties (1, 2). Among various nanomaterials, gold nanoparticles (AuNPs) have 

attracted particular interest owing to their chemical stability, biocompatibility, ease of surface 

functionalization, and relatively low toxicity compared to other metallic nanoparticles (3, 4). These 
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characteristics make AuNPs especially suitable for biomedical applications, including drug delivery, 

imaging, and antioxidant therapy (5). 

Conventional physical and chemical methods for AuNP synthesis often involve high energy requirements 

and the use of toxic reducing or stabilizing agents, which may limit their biomedical applicability (6). In 

contrast, green synthesis approaches utilizing biological resources, particularly plant extracts, offer an 

environmentally friendly, cost-effective, and scalable alternative (7). Plant-mediated synthesis not only 

reduces environmental burden but also enables nanoparticle stabilization through naturally occurring 

phytochemicals such as flavonoids, phenolics, terpenoids, and alkaloids, which may impart additional 

biological activity (8). 

Ifloga spicata (Forssk.), a medicinal plant traditionally used in ethnopharmacological practices, is known for 

its antioxidant, anti-inflammatory, and protective properties. Despite its documented medicinal relevance, 

limited information is available regarding its application in nanoparticle synthesis and subsequent 

biological evaluation. Given the growing evidence that oxidative stress plays a central role in the 

pathogenesis of numerous diseases, including inflammatory disorders, neurodegeneration, and cancer, the 

development of biocompatible nanomaterials capable of modulating oxidative damage is of considerable 

interest (9). 

Oxidative stress results from an imbalance between reactive oxygen species generation and cellular 

antioxidant defenses, leading to lipid peroxidation, protein damage, and enzymatic dysfunction (10). 

Human lymphocytes are particularly sensitive to oxidative insults and serve as a relevant model for 

assessing oxidative stress–mediated cellular responses. Biomarkers such as ROS, thiobarbituric acid 

reactive substances, and antioxidant enzymes, including catalase, superoxide dismutase, and peroxidase, 

provide valuable insight into cellular redox status (11). 

The present study aimed to synthesize AuNPs using Ifloga spicata extract via a green synthesis approach 

and to evaluate their biological effects on human blood lymphocytes under hydrogen peroxide–induced 

oxidative stress. Rather than inducing cytotoxicity, the study focuses on assessing the cytoprotective and 

antioxidant potential of plant-derived AuNPs through modulation of oxidative stress markers and 

antioxidant enzyme activities. The findings provide insight into the potential application of I. spicata–

mediated AuNPs as biocompatible nanomaterials for oxidative stress mitigation. 

MATERIALS AND METHODS 

Collection and Extraction of Plant 

Ifloga spicata (whole plant) was collected from the university site, District Bannu, Khyber Pakhtunkhwa, 

Pakistan. Dr. Faizan Ullah, Department of Botany, University of Science and Technology, Bannu, identified 

the plant, and a voucher specimen was deposited at the Department of Botany of the same university. The 

plant material was shade-dried and ground to a fine powder, then soaked in 80% aqueous methanol. After 

five days at room temperature, the filtrate was concentrated using a rotary evaporator (Buchi Rotavapor R-

200). The crude plant extract (200 g) was stored at 4 °C for further processing (12). 

Extract Solution Preparation and Nanoparticle Synthesis 

Plant-mediated synthesis of gold nanoparticles was carried out using a general protocol. Two grams of the 

methanolic dry extract were dissolved in 100 mL methanol on a hot-plate magnetic stirrer for 30 minutes at 

50 °C. After cooling to ambient temperature, 5 mL of the extract was added to 45 mL of 1 mM aqueous 

HAuCl₄ solution. The mixture was kept for 2 hours, and formation of gold nanoparticles was confirmed 

visually by a colour change to ruby red (12). 

Catalase (CAT) 
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Catalase activity was determined from the decrease in absorbance due to H₂O₂ consumption, following a 

previously reported method (12). 

Superoxide Dismutase (SOD) 

Superoxide dismutase activity was determined according to a previously reported method (12). The amount 

of chromogen formed was measured at 560 nm using a spectrophotometer, and results were expressed in 

mU/10⁸ cells. 

Peroxidase (POD) 

Peroxidase activity in the homogenate was evaluated using the Carlberg spectrophotometric technique (12). 

After one minute, the absorbance of the reaction solution at 470 nm was measured to assess the change in 

absorbance. 

Thiobarbituric Acid Reactive Substances (TBARS) 

TBARS were determined using a previously described method (12). The optical density at 532 nm was used 

to quantify the TBARS produced. Using a molar extinction coefficient of 156 mmol/L/cm at 37 °C, results 

were expressed as nmol malonaldehyde/min/mg tissue. 

Reactive Oxygen Species (ROS) 

A microplate reader was used to measure absorbance at 505 nm for 180 seconds at 15-second intervals. ROS 

concentrations were calculated using a standard curve. The amount of hydrogen peroxide in the sample 

was measured in units of ROS (1 unit = 1.0 mg H₂O₂/L) and expressed as U/10⁸ cells (12). 

Statistical Analysis 

Data were analysed using two-way analysis of variance (ANOVA) to evaluate the effects of the treatments. 

A p-value < 0.05 was considered statistically significant. 

RESULTS AND DISCUSSION 

Effect of Ifloga spicata-derived AuNPs on ROS content of human blood lymphocytes 

Normal human blood lymphocytes showed no response to the synthesized AuNPs derived from Ifloga 

spicata. However, the human blood lymphocytes were deliberately exposed to H₂O₂ stress to evaluate the 

level of ROS. The raised ROS level due to stress was considerably improved by the different fractions of I. 

spicata-derived AuNPs. 

Effect of Ifloga spicata-derived AuNPs on blood enzyme activities 

Exposure of human blood lymphocytes to H₂O₂ stress reduced the antioxidant enzyme (SOD, CAT and 

POD) activities as compared to the normal control (p < 0.05). The different fractions of I. spicata-derived 

AuNPs at concentrations of 10 µg/ml and 50 µg/ml potentially recovered antioxidant enzyme activity (SOD, 

CAT and POD). Irrespective of the others, the crude methanolic and aqueous fractions were significantly 

more effective in recovering the adverse effects on antioxidant enzyme activities, as shown in Tables 2–4. 

Effect of Ifloga spicata-derived AuNPs on TBARS of human blood lymphocytes 

After treatment with oxidative stress, the blood lymphocytes were evaluated for levels of TBARS. The 

synthesised plant-based AuNPs smoothly recovered the elevated level of TBARS contents. Concentrations 

of 10 µg/ml and 50 µg/ml were the most effective, at which blood lymphocytes recovered maximum TBARS 

contents. The data presented in Table 5 indicate that the ethyl acetate and chloroform fractions were more 

significantly effective in recovering the elevated level of TBARS (p < 0.05). 

Although classical cytotoxicity assays such as MTT or lactate dehydrogenase (LDH) release were not 

performed in the present study, the biological endpoints evaluated provide indirect yet meaningful 

evidence regarding cytocompatibility. Under normal physiological conditions, treatment with Ifloga 
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spicata-derived gold nanoparticles did not elevate reactive oxygen species levels, induce lipid peroxidation, 

or suppress endogenous antioxidant enzyme activities in human lymphocytes. Instead, antioxidant enzyme 

levels remained comparable to those of untreated controls, indicating the absence of oxidative or metabolic 

stress.  

Table 1. Recovery effects of I. spicata-derived AuNPs on ROS of human blood lymphocytes. 

Dose 
Different Fractions of Crude Extract 

Mean value 
Methanol Ethyl acetate n-hexane Chloroform Aqueous 

Control 0.4 ± 0.06g 0.40 ± 0.06g 0.36 ± 0.02e 0.40 ± 0.16h 0.40 ± 0.12g 0.39 ± 0.06g 

100 µM H₂O₂ stress 0.6 ± 0.64a 0.6 ± 0.33a 0.59 ± 0.14a 0.57 ± 0.55a 0.6 ± 0.21a 0.6 ± 0.43a 

AuNPs 10 µg/ml 0.34 ± 0.18a 0.37 ± 0.27a 0.39 ± 0.44a 0.31 ± 0.34a 0.33 ± 0.24a 0.32 ± 0.27a 

AuNPs 25 µg/ml 0.39 ± 0.22a 0.35 ± 0.34a 0.37 ± 0.11a 0.38 ± 0.27a 0.39 ± 0.24a 0.37 ± 0.17a 

AuNPs 50 µg/ml 0.47 ± 0.32a 0.42 ± 0.42a 0.49 ± 0.42a 0.46 ± 0.22a 0.45 ± 0.52a 0.44 ± 0.32a 

Table 2. Recovery effects of I. spicata-derived AuNPs on CAT antioxidant enzyme of human blood lymphocytes. 

Dose 
Different Fractions of Crude Extract 

Mean value 
Methanol Ethyl acetate n-hexane Chloroform Aqueous 

Control 0.4 ± 0.06g 0.39 ± 0.06g 0.30 ± 0.02e 0.40 ± 0.16h 0.38 ± 0.12g 0.39 ± 0.06g 

100 µM H₂O₂ stress 0.2.861 ± 0.14n 0.2.871 ± 0.33n 0.2.6571 ± 0.132n 0.2.7571 ± 0.25n 0.1.9571 ± 0.18n 0.1.9781 ± 0.134b 

AuNPs 10 µg/ml 0.3.2183 ± 0.24b 0.3.20 ± 0.36b 0.3.171 ± 0.24e-i 0.3.2811 ± 0.18b-h 0.3.613 ± 0.17b-e 0.3.7829 ± 0.16a 

AuNPs 25 µg/ml 0.39 ± 0.22a 0.39 ± 0.35a 0.38 ± 0.52a 0.37 ± 0.12a 0.39 ± 0.52a 0.39 ± 0.42a 

AuNPs 50 µg/ml 0.48 ± 0.06g 0.49 ± 0.06g 0.41 ± 0.02e 0.47 ± 0.16h 0.41 ± 0.12g 0.341 ± 0.06g 

Table 3. Recovery effects of I. spicata-derived AuNPs on POD antioxidant enzyme of human blood lymphocytes. 

Dose 
Different Fractions of Crude Extract 

Mean value 
Methanol Ethyl acetate n-hexane Chloroform Aqueous 

Control 0.52 ± 0.23ab 0.541 ± 0.33ab 0.53 ± 0.24ab 0.57 ± 0.34ab 0.481 ± 0.04ab 0.531 ± 0.43b 

100 µM H₂O₂ stress 0.43 ± 0.14de 0.41 ± 0.12de 0.41 ± 0.23de 0.381 ± 0.22de 0.3391 ± 0.32de 0.3631 ± 0.13c 

AuNPs 10 µg/ml 0.561 ± 0.134ab 0.51 ± 0.4cd 0.5699 ± 0.11a 0.569 ± 0.15a 0.565 ± 0.15ab 0.575 ± 0.1a 

AuNPs 25 µg/ml 0.651 ± 0.144ab 0.66 ± 0.31ab 0.65 ± 0.10ab 0.61 ± 0.32ab 0.65 ± 0.24a 0.6943 ± 0.51ab 

AuNPs 50 µg/ml 0.661 ± 0.134ab 0.61 ± 0.4cd 0.5699 ± 0.11a 0.67 ± 0.15a 0.775 ± 0.15ab 0.675 ± 0.1a 

Table 4. Recovery effects of I. spicata-derived AuNPs on SOD antioxidant enzyme of human blood lymphocytes. 

Dose 
Different Fractions of Crude Extract 

Mean value 
Methanol Ethyl acetate n-hexane Chloroform Aqueous 

Control 0.52 ± 0.23ab 0.51 ± 0.33ab 0.53 ± 0.24ab 0.57 ± 0.34ab 0.581 ± 0.04ab 0.531 ± 0.43b 

100 µM H₂O₂ stress 0.47 ± 0.14de 0.41 ± 0.12de 0.491 ± 0.23de 0.381 ± 0.22de 0.391 ± 0.32de 0.3.31 ± 0.13c 

AuNPs 10 µg/ml 0.561 ± 0.134ab 0.57 ± 0.4cd 0.599 ± 0.11a 0.569 ± 0.15a 0.55 ± 0.15ab 0.65 ± 0.1a 

AuNPs 25 µg/ml 0.61 ± 0.144ab 0.66 ± 0.31ab 0.65 ± 0.10ab 0.61 ± 0.32ab 0.65 ± 0.24a 0.6.243 ± 0.51ab 

AuNPs 50 µg/ml 0.661 ± 0.134ab 0.671 ± 0.4cd 0.59 ± 0.11a 0.69 ± 0.15a 0.75 ± 0.15ab 0.65 ± 0.1a 

Table 5. Recovery effects of I. spicata-derived AuNPs on TBARS of human blood lymphocytes. 

Dose 
Different Fractions of Crude Extract 

Mean value 
Methanol Ethyl acetate n-hexane Chloroform Aqueous 

Control 0.52 ± 0.23ab 0.541 ± 0.33ab 0.53 ± 0.24ab 0.57 ± 0.34ab 0.481 ± 0.04ab 0.531 ± 0.43b 

100 µM H₂O₂ stress 0.73 ± 0.11a 0.75 ± 0.11a 0.715 ± 0.11a 0.65 ± 0.11a 0.68 ± 0.11a 0.71 ± 0.11a 

AuNPs 10 µg/ml 0.463 ± 0.03k-l 0.421 ± 0.452h-j 0.633 ± 0.63h-j 0.347 ± 0.13h-l 0.629 ± 0.1031h 0.299 ± 0.011e 

AuNPs 25 µg/ml 0.51 ± 0.003lmn 0.69 ± 0.41j 0.545 ± 0.11h 0.617 ± 0.28g 0.699 ± 0.11i 0.5142 ± 0.04e 

AuNPs 50 µg/ml 0.6763 ± 0.01m 0.585 ± 0.112i-j 0.690 ± 0.650j-k 0.6520 ± 0.450h-i 0.60 ± 0.001h 0.69 ± 0.04c 

Collectively, these findings suggest that the synthesized AuNPs exhibit a favorable cytocompatibility profile 

within the tested concentration range. Future investigations incorporating direct cell viability and apoptosis 

assays will further strengthen the safety assessment and support translational applications. 



LMRJ Volume 8 Issue 02 50 | P a g e 

CONCLUSION 

This study demonstrates that gold nanoparticles synthesized from Ifloga spicata extract exert significant 

antioxidant and cytoprotective effects on human lymphocytes under oxidative stress. The findings support 

the potential use of plant-mediated AuNPs in nanomedicine, particularly for conditions associated with 

oxidative damage. Future research should explore mechanistic pathways and evaluate efficacy in in-vivo 

models. 
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ABSTRACT: 

This study was a cross-sectional study conducted to assess the attitudes and practices 

regarding tuberculosis (TB) infection control among nurses working at Khyber Teaching 

Hospital, Peshawar. The study included 187 registered nurses at Khyber Teaching Hospital, 

Peshawar. Participants were selected through convenience sampling. Data were collected 

using a structured, self-administered questionnaire assessing attitudes and practices related 

to TB infection control. Data were analyzed using SPSS version 22, and results were 

presented as frequencies and percentages. Majority of participants demonstrated positive 

attitudes toward TB infection control. Most nurses reported routinely screening patients for 

cough (79.1%) and ensuring separation of suspected TB cases (77%). A high proportion 

(89.3%) reported consistent use of personal protective equipment when managing TB 

patients. Additionally, 88.7% emphasized the importance of proper ventilation in infection 

control. Regarding practices, 88.8% reported using protective measures, and 85.5% 

expressed confidence in managing TB patients. However, gaps were identified in specific 

practices such as sputum collection in well-ventilated areas. Nurses exhibited generally 

positive attitudes and satisfactory practices regarding TB infection control. However, 

inconsistencies in certain practices highlight the need for continuous training and 

reinforcement of infection control guidelines to minimize the risk of TB transmission in 

healthcare settings. 

Keywords: Tuberculosis, Infection Control, Nurses, Attitude, Practices, Pakistan 

INTRODUCTION 

Tuberculosis (TB) remains one of the leading infectious causes of morbidity and mortality worldwide, 

particularly in low- and middle-income countries such as Pakistan (1,2). According to the World Health 

Organization (WHO), Pakistan is among the top 30 high TB burden countries globally, reporting over 400,000 

new TB cases annually (3). TB is caused by Mycobacterium tuberculosis and is primarily transmitted through 

airborne droplets expelled when infected individuals cough or sneeze (4). Despite ongoing control efforts, TB 

continues to pose significant public health challenges, particularly in healthcare facilities where nosocomial 

transmission is a major concern (5). Healthcare workers, particularly nurses, are at increased risk of exposure 

due to frequent and prolonged contact with patients. In high-burden countries, risk is compounded by 

overcrowding, inadequate infection control measures, limited resources, and insufficient occupational training 

(6,7). Effective tuberculosis infection control (TBIC) measures, including early identification of suspected cases, 

separation of infectious patients, use of personal protective equipment (PPE), and maintenance of proper 

ventilation are essential for reducing transmission within healthcare facilities (8,9). Nurses' attitudes and 

practices significantly influence the successful implementation of TBIC measures. Positive attitudes and 

adherence to recommended practices can substantially reduce transmission risk, whereas gaps or 

misconceptions may compromise both patient safety and healthcare worker well-being (10,11). Previous studies 

report considerable variability in infection control practices among nurses, often affected by training, resource 

availability, institutional policies, and perceived occupational risk (12–14). In Pakistan, limited evidence exists 

regarding nurses' attitudes and practices toward TBIC in tertiary care hospitals, despite the country's high TB  
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burden. Understanding these factors is critical for designing targeted interventions aimed at improving infection 

control, reducing occupational risk, and ultimately minimizing nosocomial transmission. Therefore, this study 

aimed to assess the attitudes and practices regarding tuberculosis infection control among nurses at Khyber 

Teaching Hospital, Peshawar, providing evidence to inform both institutional policies and broader public health 

strategies. 

METHODS 

Study Design and Setting: A descriptive cross-sectional study was conducted at Khyber Teaching Hospital 

(KTH), Peshawar, a tertiary care hospital providing diverse medical, surgical, and infectious disease services 

(15). Data collection took place over a three-month period, from May to July 2025. 

Study Population and Sampling: The study population included registered nurses with a minimum of one year 

of clinical experience. Student nurses and those with less than one year of experience were excluded. A total of 

187 nurses participated, recruited using convenience sampling. This sampling method allowed inclusion of all 

available nurses during the study period, although it may limit generalizability. 

Data Collection Tool and Procedure: Data were collected using a structured, self-administered questionnaire 

designed based on international TBIC guidelines (CDC 2005, WHO 2019). The questionnaire included three 

sections: demographic characteristics, attitudes toward TBIC, and routine clinical practices. The tool was pilot-

tested on 10 nurses not included in the final sample to ensure clarity, validity, and reliability. Minor modifications 

were made based on pilot feedback. Questionnaires were distributed in person and collected after completion, 

ensuring completeness and confidentiality. 

Data Analysis: Data were entered and analyzed using Statistical Package for Social Sciences (SPSS version 22). 

Descriptive statistics, including frequencies and percentages, were calculated for categorical variables. Results 

were presented in tables for clarity and ease of interpretation. 

RESULTS 

A total of 187 nurses participated. Demographic characteristics are summarized in Table 1. Most participants 

were female (72.2%), aged 25–30 years (63.6%), and had 2–5 years of experience (65.2%). The majority held a 

Bachelor of Science in Nursing with professional qualification (62.6%). 

Attitudes toward TB Infection Control: The majority demonstrated proactive attitudes. Routine screening for 

cough was reported by 79.1%, and 77% ensured separation of symptomatic patients. Patient education was 

emphasized by 88.8%, instructing patients to cover their mouth when coughing. Ventilation was considered 

important by 88.7%, and consistent PPE use was reported by 89.3%. Lower adherence was noted for sputum 

collection in well-ventilated areas (62.5%) (Table 2). 

Practices Regarding TB Infection Control: Most nurses expressed comfort caring for TB patients (70.6%) and 

endorsed equal care for TB patients (68.4%). PPE use was reported by 88.8%, and 85.5% expressed confidence in 

managing TB patients. Adequate training was reported by 82.3%, though gaps were noted. About 92.5% 

supported regular TB screening for healthcare workers (Table 3). 

DISCUSSION 

This study evaluated TBIC attitudes and practices among nurses at KTH, Peshawar. Overall, nurses exhibited 

positive attitudes and generally good practices, although some inconsistencies were identified. 

Routine patient screening and separation of suspected TB cases demonstrate proactive attitudes. These findings 

align with previous studies emphasizing early identification as a cornerstone for reducing nosocomial TB 

transmission (16,17). Ventilation was widely recognized, consistent with literature highlighting its role in 

controlling airborne infections (18). However, lower adherence in sputum collection indicates that knowledge 

does not always translate into practice, possibly due to workload, infrastructure limitations, or insufficient 

reinforcement of guidelines (19). High PPE usage aligns with global research, reflecting institutional emphasis 

on infection prevention and heightened awareness following global infectious disease outbreaks (20,21). Nurses  
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reported confidence in managing TB patients and commitment to equal care, although stigma perceptions 

persisted in some cases, suggesting a need for ongoing sensitization (22). 

Table 1: Demographic Characteristics of Participants (n = 187) 

Variable Frequency (n) Percentage (%) 

Gender 

Male 52 27.8 

Female 135 72.2 

Marital Status 

Married 105 56.1 

Single 82 43.9 

Education 

PRN 117 62.6 

BSN 69 36.9 

MSN 1 0.5 

Age (years) 

20–25 50 26.7 

25–30 119 63.6 

>30 18 9.6 

Experience (years) 

<2 29 15.5 

2–5 122 65.2 

>5 36 19.3 

 

Table 2: Attitudes Regarding TB Infection Control (n = 187) 

Statement 
Agree / Strongly 

Agree n (%) 
Neutral n (%) 

Disagree / Strongly 

Disagree n (%) 

Routinely ask patients about cough upon 

entry 
148 (79.1) 21 (11.2) 18 (9.7) 

Ensure separation of coughing patients 144 (77.0) 26 (13.9) 17 (9.1) 

Emphasize importance of proper ventilation 

in clinical areas 
166 (88.7) 14 (7.5) 7 (3.8) 

Encourage patients to cover mouth when 

coughing 
166 (88.8) 12 (6.4) 9 (4.8) 

Ensure sputum collection in well-ventilated 

areas 
117 (62.5) 38 (20.3) 32 (17.1) 

Consistently use PPE when managing TB 

patients 
167 (89.3) 14 (7.5) 6 (3.2) 

Training significantly influenced adherence. Although most participants received training, gaps were reported, 

echoing other studies where irregular or inadequate training was associated with suboptimal infection control 

practices (23). Continuous professional development and hands-on reinforcement are necessary to ensure 

sustained compliance. Awareness of occupational risk was high, promoting cautious behavior, but may also 

contribute to anxiety and stress. Institutional support, including psychological counseling and regular health 

screening, is crucial to safeguard healthcare worker well-being (24). These findings highlight encouraging TBIC 

practices among nurses but underscore the need for regular training, infrastructure improvement, and 

institutional monitoring to address gaps, improve compliance, and minimize nosocomial TB risk. 

Limitations: The cross-sectional design represents a single point in time, limiting causal inference. Convenience 

sampling may affect generalizability. Self-reported practices may be influenced by social desirability bias. 
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Table 3: Practices Regarding TB Infection Control (n = 187) 

Statement Yes / Agree n (%) Neutral n (%) No / Disagree n (%) 

Comfortable caring for TB patients 132 (70.6) 31 (16.6) 24 (12.8) 

TB patients deserve equal care and 

compassion 
128 (68.4) 39 (20.9) 20 (10.7) 

Use of personal protective equipment 

during patient care 
166 (88.8) 14 (7.5) 7 (3.7) 

Perceive risk of contracting TB while caring 

for patients 
146 (78.1) 27 (14.4) 14 (7.5) 

 

Confident in managing TB patients 

effectively 
160 (85.5) 18 (9.6) 9 (4.8) 

Received adequate TB infection control 

training 
154 (82.3) 22 (11.8) 11 (5.9) 

TB patients face stigma from healthcare 

providers 
103 (55.1) 49 (26.2) 35 (18.7) 

Support regular TB screening for healthcare 

workers 
173 (92.5) 9 (4.8) 5 (2.7) 

CONCLUSION 

Nurses at Khyber Teaching Hospital generally exhibit positive attitudes and satisfactory TBIC practices, 

including patient screening, PPE use, and ventilation maintenance. Gaps in practices, particularly during 

procedures like sputum collection, require attention. Continuous training, regular monitoring, and institutional 

reinforcement of infection control protocols are essential to ensure consistent and effective implementation. 

Future studies should explore compliance determinants and evaluate targeted interventions to further 

strengthen TBIC practices among healthcare workers. 
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ABSTRACT 

This study was conducted to describe and compare the demographic and clinical profiles of 

patients with cervical cancer, colorectal carcinoma, and acute leukaemia at a tertiary oncology 

centre in Karachi, Pakistan, and to benchmark these findings against local, regional, and global 

reference data, with a view to informing screening policy and cancer awareness strategies in a 

resource-limited setting. This study was secondary synthesis of aggregated data from published 

cross-sectional observational studies. The study was conducted at the Department of Medical 

Oncology, Jinnah Postgraduate Medical Centre (JPMC), Karachi, Pakistan. A combined cohort of 

329 adult patients with histologically confirmed malignancies: 92 with cervical cancer, 107 with 

colorectal carcinoma, and 130 with acute leukaemia were included. The mean age at diagnosis was 

53.4 years (SD 10.9) for cervical cancer, with approximately 11% of patients under 40 years — 

consistent with local and global norms. By contrast, colorectal carcinoma presented at a median 

age of 40 years (IQR 16), with an estimated 65% of patients under 40, and acute leukaemia at a 

mean age of 27.9 years (SD 14.5), with approximately 80% under 40. These younger age profiles 

align broadly with South Asian data but diverge substantially from global medians of 68–72 years 

for colorectal carcinoma and 68–71 years for acute leukaemia. A descriptive comparison of the 

proportion of under-40 patients across the three cancer types showed a marked gradient (cervical 

~11%, colorectal ~65%, leukaemia ~80%). Male predominance was observed in both colorectal 

carcinoma (66%) and acute leukaemia (65%). Advanced-stage disease was common in both solid 

tumours, affecting 60% of cervical and 67% of colorectal cases. Sedentary behaviour (92%) and 

smoking (58%) were frequently documented among colorectal carcinoma patients. This synthesis 

demonstrates a pronounced age divergence in colorectal carcinoma and acute leukaemia relative 

to global benchmarks, consistent with broader trends across Pakistan and South Asia. The findings 

support a review of locally appropriate screening thresholds and underscore the need for age-

inclusive cancer awareness programmes. Multi-centre collaborative studies are required to 

generate the evidence base necessary for context-specific national guidelines. 

Keywords: Cancer epidemiology, Cervical cancer, Colorectal carcinoma, Acute leukaemia, Early-

onset cancer 

INTRODUCTION 

Cancer represents a major and growing public health burden in low- and middle-income countries (LMICs), 

where limited healthcare infrastructure, socioeconomic constraints, and low awareness frequently result in 

delayed diagnosis and presentation at advanced disease stages (1). Pakistan, with a population exceeding 

230 million, faces a particularly acute challenge. Its rapidly urbanising landscape is associated with shifting 

dietary habits, rising rates of tobacco use, physical inactivity, and environmental exposures — all of which 

have been implicated in changing cancer epidemiology (1,3). Critically, the age at cancer diagnosis in 

Pakistan and neighbouring South Asian countries is frequently reported as substantially younger than in 

high-income settings, where incidence data typically reflect an older demographic (6,7). At the Department 

of Medical Oncology, Jinnah Postgraduate Medical Centre (JPMC), Karachi, a major tertiary referral centre 

serving Sindh province and beyond observational data have been collected on three common malignancies: 

cervical cancer, colorectal  
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carcinoma, and acute leukaemia. Reviewed individually, each of these studies offered valuable site-specific 

insights. Cervical cancer cases followed patterns broadly consistent with established epidemiological 

expectations, with associations to high parity and presumed HPV exposure (4,5). In contrast, colorectal 

carcinoma and acute leukaemia cases frequently involved younger adults, many presenting with advanced 

disease (6,7,11,12). When considered together, these datasets offer a cross-malignancy perspective on cancer 

presentation at a single urban Pakistani centre. Whether this constitutes a consistent pattern of earlier disease 

onset across non-gynaecological cancers and how such a pattern compares with national, regional, and 

global benchmarks, has not previously been examined in a synthesised manner. The present study addresses 

this gap by integrating data from four contemporaneous observational studies conducted at the same 

institution and contextualizing the findings against data from Pakistani registries, South Asian cohorts, and 

international sources including GLOBOCAN 2020 and the Surveillance, Epidemiology, and End Results 

(SEER) programme (1,3,8,9). 

The novelty of this analysis lies not in the observation of early-onset cancer in isolation, but in demonstrating 

a consistent, cross-malignancy age divergence from global norms, a pattern with direct implications for 

screening thresholds, clinical suspicion, and public health planning in this setting. 

METHODS 

Study Design and Data Sources 

This study constitutes a secondary synthesis of aggregated, anonymised data from four peer-reviewed cross-

sectional observational studies conducted at the Department of Medical Oncology, JPMC, between late 2023 

and early 2025 (10–13). All primary studies employed convenience sampling, included adult patients with 

histologically confirmed malignancies, and were conducted within the same clinical department. 

Recruitment periods were reviewed for potential overlap; where overlapping periods were identified, the 

combined patient totals were checked against study-reported figures to minimise the likelihood of duplicate 

case inclusion. Individual-level data were not available for re-analysis. 

Variables Extracted 

Variables extracted from each primary study included age at diagnosis (reported as means with standard 

deviations, or medians with interquartile ranges, as available), sex distribution, disease stage at presentation 

(AJCC staging system for solid tumours; FAB classification where reported for leukaemia), histopathological 

subtypes, and documented lifestyle-associated factors. Where specific age-group proportions (e.g., 

percentage  of patients under 40 years) were not directly reported, approximate estimates were derived from 

published group means, standard deviations, and medians using standard distributional assumptions. For 

normally distributed data (mean and SD available), proportions below a given threshold were estimated 

using the cumulative normal distribution. For skewed distributions represented by median and IQR, 

estimates were made with explicit acknowledgement of uncertainty. All such values are clearly labelled as 

approximations throughout this paper. 

Data origin statement: All numerical values presented in this synthesis originate from the published 

primary studies (10–13) or cited benchmark sources (1,3–9,14–18). No extrapolation or modelling beyond the 

above-described approximations was performed. 

Statistical Approach 

Given the unavailability of individual-level data, all analyses are descriptive. Comparative assessments 

across cancer types and against external benchmarks were conducted on the basis of effect magnitude and  

 

directionality, rather than formal statistical inference. The use of t-tests or chi-squared tests on aggregated 

summary statistics which would require unverifiable distributional assumptions was deliberately avoided. 
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Where proportions or group summaries are compared, findings are expressed as descriptive contrasts with 

explicit acknowledgement of their approximate nature. 

Benchmarking 

Benchmarks were drawn from Pakistani cancer registry data (14–16), published South Asian cohort studies 

(17,18), and international datasets including GLOBOCAN 2020 (1) and the National Cancer Institute SEER 

programme (3,9). Comparisons were made at the level of age at presentation, sex distribution, and stage at 

diagnosis, where data permitted. 

Ethical Considerations 

Each primary study received institutional ethics committee approval prior to data collection, and all data 

used in this synthesis were de-identified prior to publication. As this analysis is based solely on previously 

published aggregated data, no additional ethical approval was required. 

RESULTS 

The combined dataset of 329 patients, including 92 with cervical cancer, 107 with colorectal carcinoma, and 

130 with acute leukaemia provides a contemporaneous cross-malignancy perspective on cancer 

demographics at a major urban Pakistani referral centre. Key findings are presented below and summarised 

in Tables 1–3. 

Age at Diagnosis and Early-Onset Patterns 

Table 1 presents age at diagnosis alongside local, regional, and global comparators across all three cancer 

types. 

Table 1: Age at Diagnosis and Benchmark Comparisons Across Cancer Types 

Cancer Type n 
Mean/Median 

Age (years) 

Proportion 

<40 years 

(%) 

Local 

Pakistan Age 

Range 

Regional 

South Asia 

Age Range 

Global 

Median 

(years) 

Cervical 

Cancer 
92 

Mean 53.4 (SD 

10.9) 
~11 48–53 (10) 50–55 (4) 50–53 (1) 

Colorectal 

Carcinoma 
107 

Median 40 

(IQR 16) 
~65 37–55 (11,6) 43–62 (17) 68–72 (3) 

Acute 

Leukaemia 
130 

Mean 27.9 (SD 

14.5) 
~80 30–38 (12) 35–45 (18) 68–71 (9) 

 

Cervical cancer presented at a mean age of 53.4 years (SD 10.9), with approximately 11% of patients aged 

under 40 years. This profile was closely consistent with reported local and international data (1,4,10). 

Colorectal carcinoma, in contrast, presented at a median age of 40 years (IQR 16), with an estimated 65% of 

patients under 40. This is markedly younger than the global median of 68–72 years reported in SEER data 

(3) but broadly concordant with age ranges reported from other Pakistani centres (37–55 years) (6,11) and 

regional South Asian cohorts (43–62 years) (17). 

Acute leukaemia presented at the youngest age profile, with a mean of 27.9 years (SD 14.5) and 

approximately 80% of patients under 40. This is substantially younger than the global age range of 68–71 

years for acute myeloid leukaemia (9) and also younger than the upper ranges reported from Pakistan (30–

38 years) (7,12) and South Asia (35–45 years) (18), though broadly within the lower end of these distributions. 

The estimated proportion of patients under 40 years varied markedly across the three cancer types (Table 2). 

These differences are presented descriptively, given that the proportions for cervical and leukaemia groups 

are approximations derived from distributional parameters rather than directly reported counts. 
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Table 2: Estimated Proportion of Patients Diagnosed Under 40 Years of Age by Cancer Type 

Cancer Type 
Approximate Proportion 

<40 Years (%) 
Notes 

Cervical Cancer ~11 Derived from primary study distribution (10) 

Colorectal Carcinoma ~65 Derived from primary study distribution (11) 

Acute Leukaemia ~80 Derived from primary study distribution (12) 

Sex Distribution, Disease Stage, and Risk Factors 

A male predominance was observed in both colorectal carcinoma (66% male) and acute leukaemia (65% 

male). Sex-disaggregated data were consistent with findings from comparable Pakistani studies (6,7). 

Advanced-stage disease at presentation was common among the solid tumours. Approximately 60% of 

cervical cancer cases presented at Stages II–III (10), and 67% of colorectal carcinoma cases were classified as 

Stage III at diagnosis (11). Staging data for acute leukaemia were not consistently reported across the primary 

studies, precluding a comparable estimate for that group. These advanced-stage rates align with Pakistani 

registry data demonstrating high rates of late presentation (14) and contrast with lower proportions reported 

in high-resource settings (1). Among colorectal carcinoma patients, a high prevalence of potentially 

modifiable lifestyle-associated factors was documented: 92% reported sedentary behaviour and 58% 

reported current or past smoking (11). In cervical cancer cases, high parity was the most frequently recorded 

clinical association, noted in 62% of patients (10). No consistent risk factor associations were reported across 

the acute leukaemia studies included. Table 3 summarises sex, staging, and risk factor data across the three 

cancer types. 

Table 3: Sex Distribution, Disease Stage, and Key Risk Factor Highlights by Cancer Type 

Feature Cervical Cancer Colorectal Carcinoma Acute Leukaemia 

Male (%) 0 66 65 

Advanced Stage (%) 60 (Stages II–III) 67 (Stage III) 
Not consistently 

reported 

Notable Associations High parity (62%) 
Sedentary behaviour 

(92%); smoking (58%) 

None consistently 

identified 

DISCUSSION 

The principal finding of this synthesis is a pronounced shift toward younger age at presentation for colorectal 

carcinoma and acute leukaemia at JPMC, Karachi a divergence from global norms that appears to reflect a 

broader regional pattern rather than an artefact of this institution alone. With median and mean ages at 

presentation of 40 and 27.9 years respectively, these patients present decades earlier than the global medians 

of 68–72 years for colorectal carcinoma and 68–71 years for acute leukaemia (1,3,9). The estimated proportions 

of under-40 cases, approximately 65% and 80% respectively, far exceed the under-10–15% figures reported in 

global high-income datasets for colorectal carcinoma (15), and are consistent with patterns described across 

Pakistan and South Asia more broadly (6,7,17,18). 

Cervical cancer, by contrast, followed established demographic expectations, presenting at a mean age of 53.4 

years and closely mirroring both local and international comparators (1,4,10). The strong association with 

high parity (62%) is consistent with documented HPV-related risk profiles in the region (4,5), and highlights 

the importance of sustaining and expanding HPV vaccination and cervical screening initiatives. Even so, the 

proportion of cervical cancer cases presenting at advanced stage remained high — 60% at Stage II or III — 

which is consistent with Pakistani registry data and reflects the persistent challenge of late diagnosis in this 

setting (14). 
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Several factors may contribute to the early-onset phenotype observed in colorectal carcinoma and acute 

leukaemia. Environmental and lifestyle exposures are plausible contributors: the high rates of sedentary 

behaviour (92%) and tobacco use (58%) documented in our colorectal cohort are consistent with risk factors 

identified in regional literature (6,16). Urban Karachi presents a constellation of exposures including air 

pollution, dietary transitions towards processed foods, and occupational sedentarism that have been 

proposed as potential contributors in analogous LMIC settings. Genetic predisposition is another plausible 

factor; population-specific germline variants or hereditary cancer syndromes may be more prevalent than 

currently recognised, though systematic genomic data from Pakistani populations remain limited. This 

represents a significant gap in the evidence base. 

The advanced stage at presentation observed across both solid tumour groups has multifactorial origins. 

Younger patients may not recognise the significance of early symptoms, or may attribute them to more 

common benign conditions. Clinicians unfamiliar with the epidemiological context of their population may 

have a lower index of suspicion for malignancy in working-age adults. Structural barriers, including financial 

access, geographic distance from tertiary facilities, and healthcare-seeking behavior, further compound 

diagnostic delays. These factors collectively perpetuate the late presentation that characterises cancer in many 

LMIC contexts (1,14). 

Clinical and Policy Implications 

The findings of this synthesis have practical implications for both clinical practice and public health policy. 

Current international guidelines recommending commencement of colorectal cancer screening at age 45–50 

(3) are likely to miss a substantial proportion of cases in this population. A locally appropriate approach might 

include opportunistic assessment of symptomatic or high-risk individuals from age 35–40, using accessible 

modalities such as faecal immunochemical testing or flexible sigmoidoscopy. Any such recommendation, 

however, must be grounded in prospective epidemiological evidence from multi-centre Pakistani data rather 

than extrapolated from international guidelines developed in different demographic contexts. 

At the clinical level, these findings argue for a lower threshold of suspicion for gastrointestinal malignancy 

and haematological cancer in patients presenting in the third and fourth decades of life. Persistent rectal 

bleeding, unexplained anaemia, unintentional weight loss, or constitutional symptoms in young adults 

warrant structured workup rather than empirical management. General practitioners and emergency 

physicians, who are frequently the initial point of contact in Pakistan's healthcare system would benefit from 

targeted continuing education programmes that emphasise age-agnostic red flag recognition. From a public 

health perspective, awareness campaigns that frame cancer as a condition affecting working-age adults rather 

than exclusively the elderly may reduce symptom minimisation and encourage earlier presentation. 

Strengthening national cancer registry infrastructure would provide longitudinal data necessary to track 

these demographic trends, identify geographic variation, and support evidence-based guideline 

development. 

Economic and Societal Considerations 

Early-onset cancers disproportionately affect individuals of working age, with consequences extending 

beyond clinical outcomes. The economic impact of lost productivity, prolonged treatment courses, and 

informal caregiver burden falls heavily on households with limited financial resilience (2). Addressing 

upstream determinants, including smoking cessation, physical activity promotion, and occupational health 

alongside improvements in diagnostic pathways may reduce both the incidence and the socioeconomic 

consequences of these malignancies over time. The data originate from a single tertiary referral centre, which 

may introduce referral bias; patients with complex or advanced disease, or those from lower socioeconomic 

backgrounds without access to closer facilities, may be overrepresented relative to the general population of 

cancer  
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patients in Karachi. Individual- level data were not available, precluding adjustment for confounders or 

formal statistical testing; all group comparisons are descriptive and should be interpreted accordingly. 

Certain age-group proportions were estimated from distributional parameters rather than directly reported, 

introducing additional uncertainty. The consistency of variable reporting across the four primary studies also 

varied, particularly for acute leukaemia, limiting cross-cancer comparisons in some domains. Finally, 

misclassification or data recording errors in the original studies cannot be independently verified. 

The principal strengths of this work include the contemporaneous nature of the datasets, their origin from a 

consistent clinical setting, the structured approach to multi-level benchmarking, and the transparency with 

which data origins and approximations have been reported. The synthesis adds value by identifying patterns 

across malignancies that would not be apparent from any single primary study. 

CONCLUSION 

This secondary synthesis demonstrates that colorectal carcinoma and acute leukaemia at a major Pakistani 

tertiary centre present predominantly in younger adults, a pattern consistent with regional data but markedly 

divergent from global medians. Cervical cancer follows established demographic norms, though advanced-

stage presentation remains a shared challenge across all three tumour types. These findings support a clinical 

reorientation towards age-agnostic cancer suspicion in the Pakistani context, alongside policy-level 

consideration of locally applicable, lower screening age thresholds. Prospective, multi-centre collaborative 

studies are needed to provide the epidemiological foundation for evidence-based, population-specific cancer 

control strategies. 
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ABSTRACT: 

The objective of this cross-sectional study was to establish the association 

between idiopathic toe walking and gross motor skill acquisition among children 

aged 4 to 10 years. Data were collected between July 2025 and January 2026 from 

the Physical Therapy and Rehabilitation Department at the University of Lahore 

Teaching Hospital (ULTH) and the Physical Therapy Department at Sehat 

Medical Complex (SMC), Hanjarwal, Lahore, Pakistan, after obtaining informed 

written consent. Children with idiopathic toe walking (ITW) were recruited 

through non-probability convenience sampling (n = 29). ITW characteristics were 

assessed using the Toe Walking Tool (TWT), while gross motor performance was 

measured using the locomotor subtest of the Test of Gross Motor Development, 

Third Edition (TGMD-3). Data were analysed using the Statistical Package for the 

Social Sciences (SPSS) version 26, applying descriptive statistics and the 

Spearman rank correlation. A statistically significant moderate negative 

correlation was found between toe-walking frequency and gross motor 

development scores (r = -0.529, p = 0.003). Children with higher severity of toe 

walking demonstrated lower gross motor performance, and significant 

differences in motor scores were observed across severity groups. Idiopathic toe 

walking is significantly associated with reduced gross motor skill development; 

increased frequency and severity of toe walking are linked with poorer motor 

performance, highlighting the importance of early identification and 

physiotherapy intervention. 

Keywords: Early childhood, Gait, Motor skills, Movement, Physical performance 

INTRODUCTION 

Toe walking is a gait pattern in which children walk on their forefeet without heel contact (1). A certain 

amount of toe walking in very young children is generally interpreted as part of normal motor exploration 

during development; however, when the pattern persists beyond the age at which it is expected to resolve, 

it becomes a cause for clinical concern (2). Persistent toe walking may become fixed and can lead to pain, 

movement impairment, restriction in school and play activities, and reduced emotional wellbeing (3). 

Idiopathic toe walking (ITW) is regarded as a diagnosis of exclusion and may continue into later childhood, 

potentially affecting lower-limb biomechanics and the functional development of motor activity. The 

reported prevalence of idiopathic toe walking ranges from 2% to 5% among otherwise healthy children 

below ten years of age (4) a developmental window during which basic motor skills and habitual physical 

activity are established. Because motor competence, social participation, and psychosocial wellbeing are 

closely tied to physical activity, the early appearance of ITW raises the need to understand its wider impact, 

particularly on the acquisition of gross motor skills and on everyday functional activities (5). ITW is 

observed in both sexes, indicating that it reflects neuromuscular control rather than a sex-linked 

characteristic (6). It is commonly associated with ankle equinus (7) and is thought to be an important  
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contributor to foot pain, poor motor skills, and low participation in sport and leisure activity, with only 

limited guidelines available to support consistent treatment recommendations (8). This study was 

conducted to determine the association between idiopathic toe walking and gross motor skill development 

in children. It was hypothesised that increased frequency and severity of toe walking are associated with 

poorer gross motor performance. 

METHODS 

This cross-sectional study was conducted at the Physical Therapy and Rehabilitation Department of the 

University of Lahore Teaching Hospital (ULTH) and the Physical Therapy Department of Sehat Medical 

Complex (SMC), Hanjarwal, Lahore, Pakistan, following informed written consent and approval from the 

Research Ethics Committee (REC), University Institute of Physical Therapy, University of Lahore (REC No. 

REC-UIPT-29-08926/DPT-Aug-2025, dated 29 August 2025). Using convenience sampling, 29 participants 

were recruited with the aid of Epi Tool (9). 

Inclusion criteria: Children aged 4 to 10 years at the time of enrolment, of either sex, who demonstrated a 

stable pattern of ITW gait with a Gross Motor Quotient below 90 were included. 

Exclusion criteria: Children with a diagnosed neurological, neuromuscular, cognitive, or genetic disorder 

were excluded, as were those with any acute lower-limb injury or fracture, or emotional or psychological 

stress within the preceding six months. Written informed consent was obtained from the parents or 

guardians of all participating children prior to data collection, and the study was conducted in accordance 

with ethical standards for research involving human participants. 

Data were collected using questionnaires and standardised assessment instruments, namely the Toe 

Walking Tool (TWT) and the Test of Gross Motor Development, Third Edition (TGMD-3), which were used 

to record demographic details, gait characteristics, and gross motor skills. Only the locomotor subtest of 

the TGMD-3 was administered, as the study was concerned with gait-based gross motor performance. All 

children were assessed in a relaxed, distraction-free setting, with their caregivers present to help them 

cooperate during the assessment. 

Statistical Analysis 

Data were analysed using SPSS version 26. Demographic variables and gross motor development 

categories were summarised using descriptive statistics. The Shapiro–Wilk test indicated that the data were 

not normally distributed; the Spearman rank correlation coefficient was therefore used to determine the 

strength and direction of the relationship between the variables. Gross motor development scores across 

the toe-walking severity groups were compared using the Kruskal–Wallis H test. A p-value of less than 

0.05 was considered statistically significant. 

RESULTS 

Demographic Characteristics of Participants 

A total of 29 children with toe walking were included in the final analysis. As shown in Table 1, most 

children had an idiopathic presentation, with no reported medical condition (79.3%) and no family history 

of toe walking (86.2%). Toe-walking frequency varied, with nearly half of the children walking on their 

toes only occasionally (48.3%). A functional impact was reported for 48.3% of children, while 89.7% had 

received no prior intervention. Most children (82.8%) had achieved their gross motor milestones, and the 

sample was almost evenly distributed by sex. 

Association Between Toe-Walking Frequency and Gross Motor Development 

As shown in Table 2, the analysis revealed a statistically significant moderate negative correlation between 

toe-walking frequency and gross motor development scores (Spearman's rho = -0.529, p = 0.003). This 

indicates that a higher reported frequency of toe walking was associated with poorer standardised gross 

motor performance in this sample. To examine differences in gross motor development across the mild, 

moderate, and severe toe-walking groups, a Kruskal–Wallis H test was applied because of the non-normal 

distribution of the data. As shown in Table 3, the mean rank was highest in the mild group, followed by 

the moderate group, and was lowest in the severe group, indicating a graded relationship in which greater 

toe-walking severity is associated with poorer gross motor performance. 
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Table 1. Demographic characteristics of participants (n = 29). 

Variable Frequency (n) Percent (%) 

Child Gender   

Male 15 51.7 

Female 14 48.3 

Total 29 100.0 

Birth History   

Full term 25 86.2 

Pre term 4 13.8 

Total 29 100.0 

Toe-Walking Frequency   

Always 8 27.6 

Sometimes 14 48.3 

Rarely 7 24.1 

Total 29 100.0 

Reported Medical Condition   

No 23 79.3 

Yes 6 20.7 

Total 29 100.0 

Previous Interventions for Toe Walking   

No 26 89.7 

Yes 3 10.3 

Total 29 100.0 

Gross Motor Milestone Achievement   

No 5 17.2 

Yes 24 82.8 

Total 29 100.0 

Family History of Toe Walking   

No 25 86.2 

Yes 4 13.8 

Total 29 100.0 

Functional Impact of Toe Walking   

No 15 51.7 

Yes 14 48.3 

Total 29 100.0 

Table 2. Spearman correlation between idiopathic toe-walking frequency and gross motor 

development. 

Variables Spearman's rho (r) Sig. (2-tailed) N 

Toe-walking frequency vs. gross motor 

development scores 
-0.529** 0.003 29 

**Correlation is significant at the 0.01 level (2-tailed). 

DISCUSSION 

The present study set out to determine the relationship between idiopathic toe walking and gross motor 

skill development in children. Although persistent toe walking has traditionally been regarded as a benign 

developmental variation, accumulating evidence suggests that it may be linked to measurable differences 

in functional and motor performance. 
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Table 3. Comparison of gross motor development scores across toe-walking severity groups (Kruskal–

Wallis test). 

Toe-walking severity N Mean rank 

Mild 7 20.57 

Moderate 14 16.39 

Severe 8 7.69 

Total 29  

The findings of this study are, in part, consistent with the existing literature. Several studies have reported 

that idiopathic toe walking is associated with deficits in balance, coordination, posture, and motor 

planning. The negative correlation observed here between toe-walking frequency and gross motor 

development supports earlier work indicating that continuous toe walking can disrupt efficient movement 

patterns and functional motor activity. 

The present study examined the relationship between ITW severity and gross motor skill development, 

whereas Morrow et al. focused on quality of life in children with ITW. Their findings pointed to reduced 

physical functioning, particularly in persistent cases. In a similar vein, the present results show that greater 

ITW severity is associated with poorer gross motor performance. Although most children in this sample 

achieved their early milestones, their motor scores varied widely, suggesting subtle impairments. In 

contrast to the largely subjective focus of that earlier work, the present study provides objective evidence 

of declining motor performance with increasing ITW severity (10). 

Compared with the cross-sectional survey by Harris et al. on ITW management in the United Kingdom, 

the present study focuses on the functional relationship between ITW and gross motor development in 

early childhood. Harris et al. described differences in treatment approaches between physiotherapists and 

surgeons based on perceived severity. By contrast, the present study offers objective evidence of a strong 

negative relationship between toe-walking frequency and motor performance, showing a decline in motor 

skill with increasing ITW severity. Whereas their work emphasised clinical decision-making, these 

findings support early, targeted physiotherapy by demonstrating measurable motor impairment in severe 

and persistent ITW (11). 

Unlike the review by Freiman et al., which examined the diagnosis, progression, and treatment of ITW, the 

present study concentrates on the link between ITW severity and gross motor skill in young children. While 

Freiman et al. noted that many children show normal early development and may improve spontaneously 

— consistent with the present finding that most children reached their early milestones — this study 

identifies a strong negative relationship between toe-walking frequency and motor performance. It 

demonstrates that gross motor skill declines as ITW severity increases, suggesting that chronic ITW may 

contribute to functional impairment and underlining the need for timely assessment and targeted 

physiotherapy (12). 

Compared with Gray et al., who sought to standardise outcome measures for assessing ITW severity, the 

present study examines the functional relationship between ITW severity and gross motor development 

in early childhood. Gray et al. highlighted inconsistencies in assessment and the importance of parental 

input; the present study adds empirical evidence of a significant negative correlation between toe-walking 

frequency and motor performance (Spearman's rho = -0.529, p = 0.003), showing that gross motor skill 

declines as ITW severity increases. Rather than focusing on measurement standardisation, these findings 

emphasise the clinical value of early detection and targeted physiotherapy in addressing potential motor 

impairment (13). 

Bauer et al. suggested that most children with ITW achieve their early motor milestones and follow a 

benign course. The present study echoes this in part — 82.8% of children in the sample reached their 

milestones on time — but also reveals notable functional variability, with a moderate negative correlation 

between toe-walking frequency and gross motor development. Unlike the diagnostic and treatment focus 

of Bauer et al., the present study demonstrates a gradual decline in motor performance with increasing 

ITW severity, suggesting an underlying functional impairment rather than a simple gait variation (14). 
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Other work has explored sensory processing differences in children with idiopathic toe walking, reporting 

that altered sensory modulation — particularly tactile and proprioceptive processing — may contribute to 

persistent toe-walking behaviour. The present study, by contrast, focused on functional outcomes and 

demonstrated a significant negative association between toe-walking severity and gross motor skill 

development. Taken together, these lines of evidence indicate that idiopathic toe walking is multifactorial, 

involving both sensory processing differences and measurable deficits in gross motor performance, and 

reinforce the need for comprehensive assessment and early intervention (15). 

Studies of the prevalence and natural history of idiopathic toe walking have reported that many children 

outgrow the condition spontaneously without significant long-term consequences. The present findings, 

however, show a significant negative association between toe-walking frequency and gross motor skill 

development, particularly in children with persistent and severe patterns. While Engström and Tedroff 

emphasised the generally benign, self-limiting nature of idiopathic toe walking, the present results suggest 

that persistent cases may be associated with functional motor impairment, highlighting the importance of 

early assessment and targeted intervention (16). 

Work assessing dynamic stability in children with idiopathic toe walking has reported that altered gait 

mechanics and reduced stability may contribute to inefficient walking patterns. The present study extends 

these biomechanical observations by demonstrating a significant negative association between toe-walking 

severity and gross motor skill development. Whereas that earlier work concentrated on gait-stability 

deficits, the present results point to a broader functional impact on locomotor performance, suggesting 

that impaired dynamic stability may underlie the reduced gross motor outcomes seen in children with 

persistent idiopathic toe walking (17). 

Finally, research using wearable sensors and machine learning to classify gait patterns in children with 

ITW has identified measurable variations in movement. The present study, in contrast, focuses on 

functional outcomes, showing a significant negative relationship between ITW severity and gross motor 

skill. While that earlier research emphasised technological assessment, the present study highlights clinical 

relevance by linking greater severity with poorer motor performance. Together, these approaches 

underline the value of combining gait analysis with functional evaluation for a comprehensive 

understanding of ITW (18). There are a few limitations of the study need to be considered when 

interpreting these findings. First, the small sample size and the restriction to two Lahore-based 

rehabilitation centres limit the generalisability of the results. Second, the use of only the locomotor subtest 

of the TGMD-3 provides a narrow picture of gross motor skill, as ball skills were not assessed. Finally, the 

short study duration precluded long-term follow-up, limiting insight into how motor development 

changes over time. 

CONCLUSION 

This study concludes that idiopathic toe walking is significantly associated with reduced gross motor skill 

development. Increased frequency and severity of toe walking are linked with poorer motor performance. 

Early identification and targeted physiotherapy intervention are recommended to improve functional 

outcomes. Future research should recruit a larger and more geographically diverse sample to strengthen 

statistical power and external validity, as the present work was confined to an urban population. The 

administration of the full Test of Gross Motor Development, Third Edition (TGMD-3), rather than the 

locomotor subtest alone, is strongly advised so that both locomotor and object-control abilities can be 

evaluated and the influence of ITW on gross motor proficiency more fully described. Longitudinal studies 

following children with ITW over time are also needed to clarify developmental trajectories and establish 

causal relationships. 
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ABSTRACT 

Pharmaceutical product recalls are essential for safeguarding public health by 

removing defective, unsafe, or substandard medicines from circulation. Pharmacists 

play a key role in identifying, communicating, and managing recalled products; 

however, evidence regarding their preparedness in Pakistan remains limited. A cross-

sectional KAP survey was conducted among pharmacists working in clinical, 

industrial, hospital, community, retail, and academic settings across Pakistan. A 

structured and internally validated questionnaire assessed participants’ knowledge, 

attitudes, and practices related to pharmaceutical product recalls. Reliability was 

evaluated using Cronbach’s alpha. Descriptive statistics, Mann–Whitney U, Kruskal–

Wallis, and correlation analyses were performed. A total of 106 pharmacists 

participated, including 49.1% males and 50.9% females. Most respondents 

demonstrated good awareness regarding recall definitions, recall classifications, and 

the importance of timely communication during recalls. More than 95% supported 

immediate recalls for safety concerns, while 97.2% emphasized timely communication 

with healthcare professionals and the public. Despite positive knowledge and 

attitudes, practical exposure was limited, with only one participant reporting direct 

experience handling a recall. Approximately 38.7% reported never receiving recall-

related information from authorities or manufacturers. Significant differences were 

observed in knowledge scores across gender (p = 0.004) and practice scores across 

professional domains (p = 0.034). Positive correlations were identified between 

knowledge, attitude, and practice scores. Pakistani pharmacists demonstrated good 

knowledge and positive attitudes toward pharmaceutical product recalls; however, 

practical engagement and communication systems remain inadequate. Strengthening 

recall reporting systems, communication channels, and practical training may 

improve recall preparedness and patient safety outcomes. 

Key Words: Product recall, Pharmacovigilance, Patient Safety, Pharmacists 

INTRODUCTION 

A pharmaceutical product recall is an important regulatory action in the product life cycle. It involves the 

removal or withdrawal of a product from the market to protect the public from defective or potentially 

harmful medicines. A recall is required when a product poses a health risk because of manufacturing defects 

or when it is identified as substandard, falsified, or spurious. Product recall is a key outcome of 

pharmacovigilance and an essential part of drug regulation (1). Inadequate quality control during 

manufacturing can result in the production and distribution of low-quality medicines. Poor-quality 

medicines may also enter the market through deliberate falsification (2). The relative contribution of these 

two sources is unclear. However, substandard but legitimate pharmaceutical  
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products may be more common and may pose a greater risk to patient health. Current regulations often 

focus more on intentionally falsified products, but both issues require effective control (3). This study aimed 

to assess the knowledge, attitudes, and practices of pharmacists in Pakistan regarding pharmaceutical 

product recalls. Pharmaceutical product recalls may be voluntary or statutory (4). Voluntary recalls usually 

occur when a product shows defects in quality, safety, or efficacy, whereas statutory recalls are initiated 

under the direction of drug regulatory authorities (4). 

Pharmacists have an important role in recall management because they identify recalled products, remove 

them from use, communicate recall information, counsel affected patients, and report relevant findings to 

regulatory authorities (5). Drug recalls are issued when products present problems related to quality, safety, 

or effectiveness, including substandard or counterfeit medicines, serious adverse reactions, fatalities, or 

products with suspended or cancelled licenses (6, 7). This study assessed the knowledge, attitude, and 

practice of the pharmacist community in Pakistan regarding pharmaceutical product recalls. 

METHODOLOGY 

Study Setting and Participants 

This was a cross-sectional survey-based study and data were collected through a structured online 

questionnaire using Google Forms. Participants were recruited by convenience sampling. Pharmacists from 

clinical, community, retail, hospital, industrial, and academic settings were included. Informed consent was 

obtained before participation. The questionnaire included sections on demographics, knowledge, attitudes, 

practices, recall-related actions, and satisfaction with the recall system. Demographic variables included age, 

gender, and education level. The knowledge section contained 8 items, the attitude section contained 5 items, 

and the practice section contained 4 items. The questionnaire also covered recall definitions, recall 

classification, communication channels, patient safety, actions taken during recall events, willingness to 

provide updates, and preferred reporting methods. This broad professional representation allowed 

assessment of recall-related knowledge, attitudes, and practices across multiple pharmacy settings. 

Ethical approval was obtained from the Ethical Review Committee of Hamdard University under reference 

number FOP-ERC-04-12. The purpose of the study was explained to all participants before data collection. 

Written informed consent was obtained before questionnaire completion. The questionnaire was reviewed 

by experts for face and construct validity, and their suggestions were incorporated into the final version. A 

pilot study was then conducted with 30 respondents. Internal reliability was assessed using Cronbach’s 

alpha. 

KAP Scoring 

The Knowledge, Attitude, and Practice scoring system was used to assess participants’ responses regarding 

pharmaceutical product recalls. Each item was scored on a five-point Likert scale ranging from 1 to 5, as 

described in Supplementary S1. Scores for items within each domain were added to obtain the total score. 

The maximum score was 40 for knowledge based on 8 items, 20 for attitude based on 4 items, and 10 for 

practice based on 2 items. 

RESULTS 

Demographics 

Among 106 respondents, 52 (49.1%) were male and 54 (50.9%) were female. Most participants had a 

bachelor’s degree (73, 68.9%), followed by a master’s degree (31, 29.2%), while 2 (1.9%) had a PhD. By 

professional domain, 8 (7.5%) were clinical pharmacists, 44 (41.5%) were industrial pharmacists, 16 (15.1%) 

were community or retail pharmacists, 18 (17.0%) were hospital pharmacists, and 20 (18.9%) belonged to 

other categories. The median age was 27.0 years, with a 95% confidence interval of 27.0 to 28.0 years. The 

median professional experience was 3 years, with a 95% confidence interval of 3 to 4 years. These data are 

presented in Table 1. 
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The internal consistency of the study domains was assessed using Cronbach’s alpha. The knowledge domain, 

which included eight items, showed moderate reliability with an alpha value of 0.639. The attitude domain, 

based on four items, also showed moderate internal consistency with an alpha of 0.643. The practice domain, 

which contained two items, showed comparatively higher reliability with an alpha of 0.737. 

 

Knowledge, Attitude, and Practice of the Pharmacist Community in Pakistan Regarding Product Recalls 

Pakistani pharmacists showed good knowledge of pharmaceutical product recalls. Most respondents 

understood the definition of a product recall and the distinction between Class I, Class II, and Class III recalls. 

Most also supported immediate recall for serious safety concerns and recall for minor quality defects to 

protect patient safety. Participants recognized the public health importance of recalls, supported removal of 

related products from shelves, and considered timely communication with healthcare professionals and the 

public essential. Many also reported confidence in the steps required during a recall.  

Table 1: Demographic characteristics of respondents 

Category Indicators N (%) 

Gender Male 52 (49.1%) 

 Female 54 (50.9%) 

Qualification Bachelor 73 (68.9%) 

 Masters 31 (29.2%) 

 PhD 2 (1.9%) 

Domain Clinical Pharmacist 8 (7.5%) 

 Industrial Pharmacist 44 (41.5%) 

 Community/Retail Pharmacist 16 (15.1%) 

 Hospital Pharmacist 18 (17.0%) 

 Other 20 (18.9%) 

 

These findings are presented in Table 2. Attitudes toward pharmaceutical product recalls were positive. Most 

respondents believed that pharmaceutical companies should be responsible for issuing recalls. Most also 

supported the involvement of regulatory authorities and healthcare providers in mock recall exercises and 

favored improvement of recall communication channels. Many agreed that companies should take immediate 

action when safety concerns are identified and reported confidence in recognizing and responding to recall 

events. These findings are presented in Table 2. In contrast, recall-related practice was limited. Follow-up 

after recall events was poor, and regular submission of updates was uncommon. Receipt of recall information 

was also low. Reporting practices were suboptimal, as most respondents preferred reporting recall actions to 

the press, while fewer reported to the pharmaceutical company, the Drug Regulatory Authority, or their 

immediate manager. Overall, the findings indicate a gap between recall knowledge and practical 

implementation. 

After receiving a product recall notice, respondents reported different intended actions. Most pharmacists 

(64.2%) stated that they would contact the manager. In addition, 29.2% reported that they would remove the 

product from pharmacy shelves. A smaller proportion (6.6%) stated that they would inform patients about 

the recall. 

The comparison of KAP scores by gender showed that male participants had a higher mean knowledge score 

(32.48 ± 4.25) compared to females (30.72 ± 4.60). Practice scores were relatively similar between the two 

groups, with males scoring 16.44 ± 3.10 and females 16.00 ± 3.25. In contrast, female participants demonstrated 

a slightly higher mean attitude score (7.46 ± 1.15) than males (7.31 ± 1.20), indicating minimal variation 

between genders across the assessed domains. 
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Assessment of Knowledge, Attitude, and Practice Scores among Genders 

Gender was significantly associated with knowledge scores (U = 951.000, p = 0.004). In contrast, attitude scores 

(U = 1225.500, p = 0.245) and practice scores (U = 1479.500, p = 0.625) did not differ significantly by gender. 

Across qualification groups, knowledge scores (p = 0.070) and practice scores (p = 0.086) showed no significant 

difference, whereas attitude scores differed significantly (H = 6.11, p = 0.047). Pairwise analysis showed no 

significant difference in knowledge scores between bachelor’s and master’s groups (test statistic = −6.704, p = 

0.294). However, attitude scores differed significantly between bachelor’s and PhD groups (test statistic = 

−49.647, p = 0.020), and practice scores differed significantly between master’s and PhD groups (test statistic 

= −42.944, p = 0.048). Across professional domains, knowledge scores (H = 1.706, p = 0.790) and attitude scores 

(H = 2.207, p = 0.698) showed no significant difference, while practice scores differed significantly (H = 10.443, 

p = 0.034).   Gender was analyzed using the Mann–Whitney U test, whereas qualification and professional 

domain were analyzed using the Kruskal–Wallis test. These findings are presented in Figure 1. 

Table 2: Pharmacists’ responses regarding knowledge, attitude, and practices about drug recalls 

Questions / Indicators SD N (%) D N (%) N N (%) A N (%) SA N (%) 

Knowledge 

I am aware of the definition of a pharmaceutical product 

recall. 
1 (0.94) 1 (0.94) 2 (1.89) 48 (45.28) 54 (50.94) 

I know the difference between Class I and Class II recalls. 1 (0.94) 5 (4.72) 13 (12.26) 53 (50.00) 34 (32.08) 

A pharmaceutical product recall should be initiated even 

for minor quality issues to ensure patient safety. 
2 (1.89) 2 (1.89) 1 (0.94) 63 (59.43) 38 (35.85) 

Pharmaceutical product recall is a serious issue that 

affects patient safety and public health. 
– 1 (0.94) 6 (5.66) 64 (60.38) 35 (33.02) 

If a product recall is announced for a specific batch, all 

products of that name should be removed from shelves. 
2 (1.89) 9 (8.49) 4 (3.77) 57 (53.77) 34 (32.08) 

Pharmaceutical companies should recall a product 

immediately if it is found to have a serious safety issue. 
– – 1 (0.94) 57 (53.77) 48 (45.28) 

Timely communication with healthcare professionals and 

the public during a product recall is essential. 
– 1 (0.94) 2 (1.89) 66 (62.26) 37 (34.91) 

I know the steps to take when a pharmaceutical product 

recall is issued. 
1 (0.94) 13 (12.26) 7 (6.60) 64 (60.38) 21 (19.81) 

Attitude 

I think that pharmaceutical companies should be held 

accountable for issuing recalls. 
– – 9 (8.49) 78 (73.58) 19 (17.92) 

Should mock recall exercises involve relevant 

stakeholders like regulatory agencies and healthcare 

providers? 

1 (0.94) 2 (1.89) 13 (12.26) 70 (66.04) 20 (18.87) 

I believe that communication channels for 

pharmaceutical product recalls could be improved. 
1 (0.94) – 3 (2.83) 71 (66.98) 31 (29.25) 

Companies should take immediate action, including 

recalling products, when they discover a safety concern. 
1 (0.94) – 3 (2.83) 71 (66.98) 31 (29.25) 

I feel confident in my ability to identify and respond to a 

pharmaceutical product recall. 
1 (0.94) 11 (10.38) 8 (7.55) 65 (61.32) 21 (19.81) 

Practice 

Questions / Indicators Always N 

(%) 

Often N 

(%) 

Sometimes 

N (%) 

Rarely N 

(%) 

Never N 

(%) 

How likely are you to submit updates on actions 

following a product recall announcement? 
9 (8.49) 22 (20.75) 10 (9.43) 15 (14.15) 50 (47.17) 

How often do you receive information about 

pharmaceutical product recalls from authorities or 

manufacturers? 

12 (11.32) 13 (12.26) 13 (12.26) 27 (25.47) 41 (38.68) 

SD: Strongly Disagree, D: Disagree, N: Neutral, A: Agree, SA: Strongly Agree. 
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Figure 1: Assessment of knowledge, attitude, and practice scores among genders. Error bars show 

Mean ± S.E. 

Assessment of Knowledge, Attitude, and Practice across Professional Domains 

Knowledge and attitude scores did not differ significantly across professional domains. Knowledge scores 

showed no significant variation (p = 0.790). Attitude scores also showed no significant variation (p = 0.698). 

In contrast, practice scores differed significantly across domains (p = 0.034). Pairwise analysis showed 

differences between the other group and industrial pharmacists (p = 0.005), and between community or retail 

pharmacists and industrial pharmacists (p = 0.041). After Bonferroni correction, only the difference between 

the other group and industrial pharmacists remained significant (adjusted p = 0.049). Correlation analysis 

showed a moderate positive association between knowledge and attitude scores (rho = 0.541, p < 0.01). 

However, practice scores showed weak negative correlations with knowledge scores (rho = −0.230, p < 0.05) 

and attitude scores (rho = −0.277, p < 0.01). These findings indicate that professional domain was associated 

with practice scores but not with knowledge or attitude scores, and that higher knowledge was associated 

with more positive attitudes, while practice showed an inverse relationship with both knowledge and 

attitude. 

DISCUSSION 

This study assessed the knowledge, attitudes, and practices of pharmacists in Pakistan regarding 

pharmaceutical product recalls. The findings showed good knowledge and positive attitudes toward product 

recalls. However, practical involvement in recall activities was limited. This result indicates a gap between 

awareness and actual practice within the pharmaceutical safety system in Pakistan. 

Pharmacists showed good knowledge of product recall systems, including recall classification categories. This 

finding suggests adequate theoretical understanding of recall procedures. Similar results were reported by 

Shanableh et al. (8), who found high awareness among pharmacists. That study linked awareness to academic 

training and regulatory communication. In Pakistan, this level of knowledge may also reflect the role of the 

Drug Regulatory Authority of Pakistan in recall communication (9). However, practical experience with 

recalls was limited among the participants. This finding indicates a gap between knowledge and 

implementation. In developed countries, pharmacists appear to have greater practical involvement in recall 

management. For example, community pharmacists in the United States handle a large number of recalls each 

year (10, 11). In contrast, the lower number of recalls reported by DRAP may reflect underreporting or limited 

activation of the recall system. This may reduce pharmacists’ practical exposure to recall procedures. DRAP 

reported 45 recalls in 2022, most of which were Class II or Class III (9). 

In this study, pharmacists showed a strong patient safety orientation. Most supported immediate product 

recalls when safety concerns were identified. Many also supported recalls for minor quality defects. These 

views are consistent with international pharmacovigilance principles described by the  
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World Health Organization (12). Most respondents assigned primary recall responsibility to manufacturers, 

which suggests awareness of accountability within the pharmaceutical supply chain. However, this view may 

reduce the perceived role of pharmacists in recall implementation. Clear protocols are therefore needed to 

define shared responsibilities among all stakeholders. 

A key finding was the strong support for better recall communication systems and mock recall exercises. This 

is consistent with earlier studies that identified poor communication as a major barrier to effective recall 

implementation in low- and middle-income countries (1, 13, 14). However, the reported practices showed 

gaps in follow-up and reporting after recall events. Many pharmacists were unlikely to submit updates or 

report directly to regulatory authorities. Most preferred to report to their managers. This pattern may reflect 

hierarchical and system-related practices in South Asian healthcare settings. Similar findings were reported 

in Bangladesh, where 70% of drug-related problems were referred to supervisors rather than reported directly 

to regulatory bodies or the media (15). In contrast, direct reporting systems used by agencies such as the 

European Medicines Agency may improve accountability and traceability (1). 

Correlation analysis supported the KAP framework, but practice gaps remained. These gaps may reflect weak 

regulatory enforcement, limited infrastructure, and inadequate practical training (20, 21). Pharmacists in 

Pakistan showed good awareness and positive attitudes toward product recalls, but practical implementation 

was limited. This may be due to structural and operational barriers. Pakistan’s recall system may also be less 

centralized and less active than those of neighboring countries (22, 23).  

 

 

Strengthening the national pharmacovigilance system through digital reporting tools and real-time 

communication platforms may improve recall effectiveness. There are a few limitations of the study including 

the sample size was small, and the data were self-reported, which may have introduced bias and reduced 

generalizability. The cross-sectional design also limited causal interpretation. Future studies should include 

larger multicenter samples and qualitative methods to better identify barriers to effective recall practice. 

CONCLUSION 

Pakistani pharmacists showed good knowledge and positive attitudes toward pharmaceutical product 

recalls, but practical involvement remained limited. Improving pharmacovigilance, communication, and 

recall training may enhance preparedness and patient safety. 
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