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Reconstructive microsurgery occupies an uncertain position within many health
systems. It delivers outcomes few other interventions can achieve, yet the units
providing it remain structurally fragile. A microsurgical service is not a surgeon and
a microscope alone; it requires a trained team, protected operating time, nursing
staff able to recognize early flap compromise, and an institution willing to accept
a prolonged interval before the investment yields a return. Institutional appraisal,
however, is typically conducted in terms of short-term revenue, against which
microsurgery compares poorly.

The discipline is comparatively young. Modern microsurgery dates to 1960, when
Jacobson and Suarez demonstrated reliable anastomosis of one-millimeter vessels;
replantation followed within a decade, and in 1973 Daniel and Taylor performed the
first free groin flap transfer. Within two generations the free flap has become the
principal method of complex reconstruction, though its diffusion has been uneven.
In Nepal, exposure to microsurgical reconstruction is now relatively widespread
— through training domestically or abroad, visiting teams and a small number of
established units — and reported outcomes of finger replantation at a regional
referral center in western Nepal indicate such procedures can succeed outside the
capital.! Exposure has not translated consistently into sustained service provision.

The clinical rationale is not in dispute. Microsurgical reconstruction restores
hand function after amputation, enables oncological resection by making closure
of the defect feasible, salvages limbs that would otherwise be amputated, and
closes wounds not amenable to conservative management. Where the injured
are predominantly of working age and disability is not offset by social protection,
the distinction between preserved and lost function carries particular economic
weight. Microsurgery is also an enabling capability for head and neck oncology,
orthopedic trauma and burns services, whose scope is constrained without it.

Establishing a microsurgical service

The principal obstacle is the interdependence of competence and caseload.
Microsurgical proficiency is acquired incrementally over years; contemporary
curricula have made this progression more structured but not shorter.2 Case volume
develops surgeons, while trained surgeons and institutional support generate
referrals. Reluctance to fund the initial low-volume period defers expenditure
rather than avoiding it, since patients who cannot be treated locally are transferred
elsewhere at cost.

Published accounts from low-income countries are candid regarding failure. The
most consistent finding is that short-term visiting missions produce limited durable
benefit unless integrated into local training. The Rwandan experience attributes a
2.5-fold increase in trained plastic surgeons over five years to sustained institutional
partnership rather than intermittent external provision®; a twelve-year Kenyan
programme identified four determinants of success: infrastructure, staff education,
selective case criteria and continuous communication.*

Determinants of sustainability

The corresponding failure modes are reproducible and their consequences
measurable. A twenty-year series from Cambodia, staffed by surgeons and
anesthetists supplied by non-governmental organizations, reported 56 free flaps
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with a 26% failure rate, substantially above contemporary
benchmarks and consistent with a service that never achieved
local ownership.> Shortage of ancillary personnel, particularly
anesthetists experienced in prolonged procedures, is a
recurrent constraint, as are reliance on a single clinician
without succession planning, absence of dedicated operating
lists, inadequate postoperative monitoring, and volumes
insufficient to carry a team through the early learning curve.
Reimbursement has meanwhile declined in real terms
despite increasing complexity®, and remuneration relative to
workload is the leading disincentive to undertaking free flap
reconstruction.’

Case volume may nonetheless be less absolute a determinant
than assumed: a deliberately low-volume programme reported
92.6% flap survival across 136 procedures over twenty years,
against approximately 99% in the largest published series.?
Sustainability appears to depend less on caseload than on the
conditions under which cases are performed — an established
team rather than a lone operator, dedicated instrumentation,
nursing capacity for overnight monitoring, defined referral
pathways and prospective outcome recording — precisely
the elements least likely to be funded where microsurgery is
regarded as discretionary.

The position of the microsurgeonin differing
settings

The circumstances of the individual microsurgeon also differ.
In established centers, microsurgical practice sits within a
defined career structure: fellowship leads to a recognized
subspecialty appointment, caseload is generated by referral
networks rather than individual effort, remuneration is linked,
however imperfectly, to procedural complexity, and academic
productivity is supported by protected time and promotion
pathways.

Few of these conditions obtain elsewhere. Microsurgical
capability is frequently held by an individual rather than a
department, and exercised in addition to a broad general
workload. Where fee schedules do not distinguish an eight-
hour free flap from a shorter procedure, or patients meet costs
directly, the surgeon accepts a substantial opportunity cost
for each case. Advancement is commonly linked to seniority
rather than subspecialty capability, academic progression is
constrained by absence of protected time, and recognition is
limited where national accreditation does not exist. A 27-year
review from Nepal documents substantial expansion of plastic
surgical practice, but provision remains concentrated in a small
number of urban centers, with markedly reduced access outside
Bagmati Province.°

The consequences are predictable. Professional considerations
appear to determine initial migration among surgeons trained
abroad, with remuneration and family circumstances weighing
more heavily in the decision whether to return!; those who
do return may find the equipment, assistants and theatre
access needed to maintain the skill unavailable. Retention
strategies from high-income systems presuppose resources
that are absent and transfer poorly.’? Effective interventions are
correspondingly local: subspecialty recognition within national
training structures, workload credit for complex reconstruction,
appointment of a second trained surgeon, and institutional
acknowledgement that microsurgical capability is an asset of

the hospital rather than a personal interest of the surgeon.

Implications and recommendations

Advocacy is likely to be more effective when framed in terms
institutional decision-makers already employ: referrals retained
rather than transferred, amputations avoided and their lifetime
costs, oncological programmes rendered feasible, and training
accreditation secured. Units maintaining prospective outcome
and cost data are better placed to withstand institutional
review than those unable to quantify their activity. Societies
and journals should therefore encourage publication of unit-
level clinical and economic data, and reimbursement should
reflect the complexity of microsurgical care. Reconstructive
microsurgery restores function that would otherwise be
permanently lost; the case for its support warrants the same
rigor applied to its clinical outcomes.
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Introduction

Abstract

Introduction: Traumatic spinal injury (TSI) is one of the most devastating forms of
trauma, leading to profound physical disability and socioeconomic burden. Global
incidence rates of TSI vary widely. Nepal’s mountainous terrain, narrow roads, and
lack of protective infrastructure increase the risk for fall-related spinal trauma, yet
regional data are limited. This study aimed to describe the epidemiology, clinical
profile, and management of TSI patients presenting to a tertiary hospital in Western
Nepal.

Methods: A prospective descriptive study was conducted over 12 months (April
2024—March 2025) at Western Regional Hospital, Pokhara. All patients presenting
with acute TSI were included. Data on demographics, injury mechanism, anatomical
level, neurological status, management, complications, and outcomes were
analyzed using SPSS v20.

Results: Of 100 patients, the mean age was 48.8 + 15.2 years. Most were middle-
aged males. Falls were the leading cause, followed by blunt trauma and road traffic
accidents. The lumbar spine was most commonly affected. Around 90% were ASIA
E grade on presentation. Fifty two percent were managed non-operatively; 48%
had surgical stabilization. Mean hospital stay was six days. In-hospital complications
were minimal.

Conclusion: TSI in Western Nepal predominantly affects middle-aged men, with
falls as the leading cause. Thoracolumbar injuries and complete neurological
deficits are common. Fall prevention, improved road safety, and better prehospital
care systems are needed.

Keywords: epidemiology; falls; Nepal, road traffic accidents; spine trauma;
traumatic spinal injury

region remains underrepresented.*1213

Western Regional Hospital (WRH) in Pokhara, a major tertiary

Traumatic spinal injury (TSI) leads to long-term motor, sensory,
and autonomic deficits, posing a significant global public health
issue. Incidence varies worldwide, ranging from 3.4 per 100,000
in parts of Europe to 13.7 per 100,000 in Southeast Asia and
over 50 per million in the U.S.%** Major causes include road
traffic accidents (RTAs) and falls.** In South Asia, falls from
trees, rooftops, and cliffs are prevalent mechanisms of injury.®

Nepal’s terrain and infrastructure contribute to a high risk of
fall-related trauma. Narrow mountain roads, unprotected
rooftops, unsafe staircases, and climbing during agricultural
work increase vulnerability.”®° During the monsoon, landslides
and slippery paths exacerbate risks.'® Although several hospital-
based studies exist from central and eastern Nepal, the western

center, serves hilly districts in Gandaki Province. This study
aimed to characterize the epidemiology, neurological status,
and management of TSI cases treated at WRH.

Methods

A prospective, observational study was conducted at WRH from
April 2024 to March 2025.

Ethical clearance was obtained from Institutional review
committee (IRC) of Pokhara Academy of Health Sciences(IRC:
29/081). Informed written consent was taken from all patients.
All patients presenting with traumatic spinal injury to the
emergency or orthopedic outpatient department were included.
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Exclusion criteria: pathological fractures (e.g. malignancy,
metastasis), isolated minor injuries (AO type AQ), and patients
who died before hospital arrival or declined consent.

Demographic details, mechanism and level of injury, ASIA
grade, management strategy (conservative vs. operative), and
outcomes were recorded using a structured proforma. Data
analysis was done in SPSS v20 using descriptive statistics.

Results

Among the 100 patients analyzed, the mean age was 48.8 + 15.2
years with a median age of 44 years (IQR: 20). The youngest
patient was 14 years old, while the oldest was 86 years.
The male-to-female ratio was approximately 3:1, and most
individuals were engaged in manual labor or agricultural work.

Falls were the most common cause (~50%), especially from
rooftops, trees, ladders, and hillsides. This was followed by
road traffic accidents (~25%) and direct blunt trauma (~20%),
highlighting environmental and occupational hazards in the
region.

The lumbar spine was most frequently involved (42%), followed
by thoracic injuries (26%) and injuries at the thoracolumbar
junction. Cervical spine injuries were less common.

Table 1: Descriptive characteristics of patients with traumatic
spinal injury (n = 100)

Age (years) Mean * SD 48.8 +15.2
Median (IQR) 44 (20)
Range 14-86
Sex Male 75 75.0
Female 25 25.0
Neurological ASIA A 3 3.4
ztrztd“;)(AS'A ASIA D 2 17
ASIAE 95 94.8
Mode of Taxi 40 40.0
transport Ambulance 32 31.7
Jeep 8 8.3
Scooter 5 5.0
Motorcycle 5) 5.0
Others (bus, 10 10.0
minibus, car,
police van)
Management  Conservative 52 52.0
Surgical 48 48.0

As shown in the table below, a large majority of patients (94.8%)
were classified as ASIA E, indicating normal motor and sensory
function. Only 3.4% had complete spinal cord injury (ASIA A),
while 1.7% were ASIA D, indicating some motor preservation.
These findings suggest most patients did not suffer from
severe neurological deficits, although a minority experienced
functionally limiting injuries.

Limb fractures and minor head trauma were observed in
approximately 4% of the cohort.

The mean duration from injury to hospital arrival was

approximately 32.4 hours, with extremes ranging from 1 hour
to 15 days. This indicates substantial delays, particularly in
remote areas. The most common mode of transport was taxi
(40.0%), followed by ambulance (31.7%), as depicted in the
pie chart below. Other methods included jeep (8.3%), scooter
(5.0%), and bike (5.0%), with smaller fractions arriving by bus,
mini bus, car, or police van.

Bike
Mini Bus Scooty

Car

ee
Police Van Jeep

Bus

Ambulance

Taxi

Fig 1: Mode of transportation to hospital

Management Approach:52% of patients were managed
conservatively (bed rest, bracing, physiotherapy), while 48%
underwent surgical intervention using pedicle screw fixation,
primarily for unstable thoracolumbar fractures as shown in Fig
2.

Fig 2: Posterior instrumentation L3 fracture

Hospital Stay and Complications: The mean hospital stay was
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6 days, with a median of 4 days (IQR: 3). Only 2% of patients
developed complications such as pressure sores or pneumonia.
All patients survived until discharge.

Discussion

This study confirms that TSI in Western Nepal predominantly
affects middle-aged males, with falls as the leading mechanism.
Similar trends are reported in Eastern Nepal and other South
Asian regions.>'*!3 |n our setting, falls from trees and rooftops
reflect occupational hazards in rural, hilly terrain-¢°%©

Thoracolumbar junctions were most affected, consistent
with injury biomechanics during vertical falls.> A proportion
presented with ASIA A injuries, mode of transportation in gaps
in early transport, immobilization, and spine-specific care.’®'’

Compared to earlier studies from Eastern Nepal where surgery
was rarely performed, our 48% operative rate reflects increasing
capacity for spine surgery at WRH. Still, challenges persist with
post-discharge rehabilitation and long-term follow-up.***39

As in our study regarding delay, similar delays and transport
patterns have been reported in other low- and middle-income
settings. In a Nepalese series of traumatic thoracolumbar spine
injuries, the median injury-to-hospital time was 8 hours (IQR
4-48), with a substantial proportion arriving after several days,
especially from remote regions.? Studies from Addis Ababa and
Patan have likewise shown that taxis are the predominant mode
of transport for injured patients (32-54%), while ambulances
account for only 10-23% of arrivals, reflecting limited EMS
coverage and high out-of-pocket costs.?! A systematic review
of prehospital trauma care in low- and middle-income
countries highlights similar barriers worldwide, including poor
infrastructure, lack of trained prehospital providers and reliance
on informal transport such as private cars, motorcycles and
police vehicles.

As this was a single center study and convenient non sampling
technique was used, the findings cannot be generalized and
risks of selection bias exists.

Based on the findings of this study, further large-scale and
multicenter research is recommended to validate the results
and improve generalizability. Future studies should include
a broader population and longer follow-up to better assess
clinical outcomes and long-term implications. Incorporating
additional relevant variables and more robust statistical
analysis would strengthen the evidence base. These steps will
help translate the findings into practical clinical application and
guide evidence-based decision-making.

Conclusions

Traumatic spinal injuries in Western Nepal largely affect men
in their working years. Falls from rooftops, trees, and hillsides
are the leading causes, often resulting in thoracolumbar injuries
and complete neurological deficits. Strengthening prevention,
emergency response, and rehabilitation systems is essential to
reduce morbidity and support recovery.
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Introduction

Abstract

Introduction: Chronic obstructive pulmonary disease is a major health burden
in developing countries such as Nepal. Though spirometry has been used as
essential tool in diagnosing the disease, the early identification of involvement of
small airway obstruction still remains a significant clinical challenge. So, this study
therefore aimed to evaluate spirometry parameters, specifically FEV1/FVC ratio
and FEF25-75%, and to explore their clinical implications.

Methods: Patients who attended the Pulmonary Function Test (PFT) outpatient
department at Western Regional Hospital, Pokhara, from September 2025 to
December 2025 were enrolled in this study. Ethical approval was obtained from
the Institutional Review Committee of Pokhara Academy of Health Sciences. Forced
vital capacity (FVC) and related parameters were measured and recorded according
to American Thoracic Society/European Respiratory Society guidelines, fulfilling
both acceptability and repeatability criteria.

Results: Of 370 participants, 149 (40.27%) had a decreased FEV1/FVC ratio and 159
(42.16%) had a decreased FEF25-75%. Both FEV1/FVC and FEF25-75% tended to
be lower in older age groups than younger age groups (p < 0.001). Among those
with a normal FEV1/FVC ratio (20.70), 10.50% showed a decreased FEF25-75% (p
<0.001).

Conclusions: The findings indicate that a decreased FEV1/FVC ratio is usually
accompanied by a low FEF25-75%, and a normal FEV1/FVC ratio is usually
accompanied by a normal FEF25-75%; however, 10.50% of individuals with a
normal FEV1/FVC had a decreased FEF25-75%. A reduced mid expiratory flow
(FEF25-75%) despite a preserved FEV1/FVC ratio suggests early or isolated small
airways dysfunction.

Keywords: pulmonary function test; small airway obstruction; FEF25-75%.

Despite advances in pulmonary diagnostics, the early
identification of small airway disease remains a significant

Traditionally, the primary focus of spirometry evaluation has
been on measurements such as forced expiratory volume in
one second (FEV1), forced vital capacity (FVC), and their ratio
(FEV1/FVC). FEV1/FVC ratio of less than 0.7 is the gold standard
to confirm the diagnosis of COPD,! and a decrease in FEV1 as a
predictor of COPD development.?

However, recent studies suggest that forced expiratory flow
between the 25% and 75% (FEF25-75%), is widely accepted as
a measure of small airways (diameter < 2 mm) obstruction,?
which values decrease before FEV1, and could be an indicator
of early disease.*®

clinical challenge. As a result, many patients with early-stage
airway disease are overlooked entirely. This study primarily
aimed to provide a descriptive analysis of spirometric
parameters, with particular emphasis on FEF25-75% values and
their clinical implications.

Methods

This hospital-based descriptive cross-sectional study using
consecutive sampling was conducted in the Pulmonary Function
Test (P.FT.) outpatient department at Western Regional Hospital
(WRH) between September 2025 to December 2025. Ethical
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approval was taken from institutional review committee of
Pokhara Academy of Health sciences (ref no: 24/082).

Patients who visited the hospital with respiratory complaints
such as wheeze, exertional dyspnea, or chronic cough and
were referred for PFT were considered eligible. Age > 16 years,
presence of respiratory symptoms such as wheezing, exertional
dyspnea, or chronic cough, spirometry performance fulfilling
the acceptability and repeatability criteria of the ATS/ERS 2022
guidelines6 and patients providing written informed consent
were included in the study. Age < 16 years, inadequate or
poor spirometry performance that did not meet ATS/ERS 2022
acceptability and repeatability criteria, bronchodilator therapy
within 6—8 hours prior to testing and patient refusing to provide
informed consent were excluded from the study.

Demographic information and spirometry parameters were
recorded (using a standard digital spirometer (EasyOne Pro
LAB model 2500-2A)) by trained physicians. Before testing,
the spirometer was checked and calibrated according to
manufacturer and ATS/ERS recommendations. The procedure
was explained and demonstrated, and subjects were tested
in a comfortable sitting position with a nose clip applied. Each
subject performed repeated forced vital capacity manoeuvres
until at least three acceptable and reproducible curves were
obtained (up to a maximum of eight attempts if necessary).
Tests that did not meet acceptability and reproducibility criteria
were excluded from the analysis. Highest acceptable values for
FEV1 and FVC and other required parameters like FEV1/FVC
ratio, FEF25-75% and peak expiratory flow (PEF) also recorded.

FEV1/FVC ratio below 0.70 defined as the cut-off value for
airflow obstruction and FEF25-75% was interpreted using
individualized predicted values generated by the spirometer
software, which applies the Global Lung Function Initiative (GLI)
reference equations based on age, sex, height, and, ethnicity
(South Asian). The lower limit of normal (LLN) for FEF25-75%
was automatically calculated by the device as the fifth percentile
(z-score -1.64) of the reference distribution, and values below
this LLN were classified as reduced, indicating small-airways
impairment.

The sample size was calculated using the formula n=2"2xpx(1-p)/
d”2, where n is the required sample size, Z is the standard
normal deviate for a 95% confidence level (1.96), p is the
prevalence (0.5), and d is the margin of error (0.05).

Substituting these values yielded a minimum required sample
size of approximately 384 participants.

n={1.96 2 x 0.5 x (1-0.5)}/ 0.052
n={3.8416 x 0.5 x 0.5} / 0.0025
n = {3.84 x0.25 0.0025}

n=0.96 /0.0025

n =384

Out of 384 samples, 14 samples were excluded who do not meet
ATS/ERS guideline of acceptability and repeatability criteria, so
370 samples were included for the study.

The data were then entered in a Microsoft Excel sheet and
analysed with the help Statistical Package for Social Science
(SPSS) version 22.

Results

Table 1: Demographic and anthropometric characteristics of
the study population

vlue (=370

Female, n (%) 219 (59.2)
Male, n (%) 151 (40.8)
Age, years, mean = SD 48.8 +18.4
Age range, years 16-83
Height, cm, mean + SD 156.0 £+ 8.3
Weight, kg, mean + SD 60.0 £ 10.5
BMI, kg/m?, mean + SD 246 +3.8

FEV1/FVC ratio

221(59.72
%)

PERCENTAGE (%)

70% or more Less than 70%

Fig 1: Distribution of participants according to FEV1/FVC ratio

FEV1/FVC ratio: Out of 370 participants, 221 (59.72%) have
FEV1/FVCratio morethan 0.7, which according to GOLD’s criteria
were considered as normal and 149 (40.27%) have less than 0.7,
which was considered to have obstructive lung disease. (Fig:1)
While comparing with sex it was found that 41.72% of male and
39.26% of female has FEV1/FVC ratio less than 0.7, which shows
the prevalence of obstructive lung disease on the basis of sex is
statistically insignificant (p = 0.38). (Table 1)

FEF25-75%

211(57.02%)
159(42.16%)

PERCENTAGE(%)

=

Normal Decreased

Fig 2: Distribution of participants according to FEF25-75%

FEF25-75%: Similarly, while looking at the mid expiratory flow
rate i.e. FEF25-75%, Lower limit of Normal (LLN) for every
individual was taken as cut off value. If the result was less than
LLN then it is considered to have small airway obstruction and
otherwise normal. In our study, almost 211 (57.02%) individuals
were found to have FEF25-75% more than LLN (normal) whereas
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159 (42.16%) have less than LLN which suggest of small airway
obstruction. (Fig 2)

Correlation of age with FEV1/FVC

FEV1/FVC ratio in percentage

Fig 3: Scatter plot comparing age with FEV1/FVC ratio

The scatter plot illustrates the relationship between age (x-axis)
and FEV4/FVC ratio (y-axis) across a sample population. Each
blue dot represents an individual data point, plotting their
age against their corresponding FEV:/FVC value. There is a
general downward trend in FEV,/FVC ratios with increasing age,
indicating a negative correlation between age and pulmonary
function. As age increases, the FEV,/FVC ratio tends to decline,
reflecting a higher likelihood of obstructive ventilatory patterns
in older individuals.

Table 2: FEV1/FVC ratio and FEF25-75% in comparison with sex and age group.

N T

Normal (>0.7) Obstructive (<0.7)
N (%)

N (%)

FEF25-75% (N)

Normal (>LLN) Obstructive (<LLN)
N (%) N (%)

Male 88(58.27%) 63(41.72%) 0.38 81(53.64%) 70(46.35%) 0.8
Female 133(60.73%) 86(39.26%) 129(58.90%) 90(41.09%)

Age- group P value P value
Less than 29 years 50(81.96%) 11(18.32%) 0.00 43(70.49%) 18(29.50%) 0.00
30-39 years 59(80.82%) 14(19.17%) 57(78.08%) 16(21.91%)

40-49 years 29(64.44%) 16(35.55%) 23(51.11%) 22(48.88%)

50-59 years 26(70.27%) 11(29.72%) 23(62.16%) 14(37.83%)

60-69 years 31(40.25%) 46(59.74%) 35(45.45%) 42(54.54%)

More than 70 years 14(24.56%) 43(75.43%) 19(33.33%) 38(66.66%)

The analysis of FEV,4/FVC ratio across age groups revealed a
progressive increase in the prevalence of obstructive patterns
with advancing age. Obstruction was observed in 18.32% of
participants under 29 years, 19.17% in the 30-39 age group,
35.55% in 4049, 29.72%in 50-59, 59.74% in 60-69, and 75.43%
among those aged 70 years and above. The trend highlights a
statistically significant rise in obstructive impairment with age
(p <0.001), with individuals aged 60 years and above showing a
predominance of obstructive changes.

Similarly, analysis of FEF;s—s% values across age groups
also revealed a statistically significant association between
advancing age and the prevalence of small airway obstruction (p
< 0.001). The proportion of participants exhibiting obstruction
increased progressively with age: 29.50% in those <29 years,
21.91% in the 30-39 age group, 48.88% in 40—49, 37.83% in 50—
59, 54.54% in 60—69, and 66.66% among individuals aged =70
years. These findings underscore a notable age-dependent rise
in small airway impairment, with the highest burden observed
in the elderly population.

Table 3: Comparison of FEV1/FVC ratio with FEF25-75%

subgroup.
FEF25-75%

FEV1/FVC ratio Normal (>LLN)
N (%)

Normal (20.7) 187(89.05%)
13(9.20%)

Decreased(<LLN)
N (%)

22(10.50%)
128(90.80%)

Decreased (<0.7)

The above table showed that participants with a decreased
FEV1/FVC ratio (<0.7) almost always had reduced FEF25-75%
(<LLN) which was found to be 90.80%. Conversely, among those
with a normal FEV1/FVC ratio (20.7), 10.50% had decreased
FEF25-75% (<LLN). The association between FEV1/FVC category
and FEF25-75% was statistically highly significant (<0.001)

Discussion

This study mainly aims to study the descriptive pattern of
various spirometric indices on population group who visits
P.F.T outpatient department. We focused on FEV1/FVC ratio to
diagnose large airway obstruction and FEF25-75% as indicator
of small airway obstruction. Our objective was to find out the
prevalence of population who has decreased FEF25-75% value
despite having normal FEV1/FVC ratio, to emphasize that
FEF25-75% value can be used as important marker to diagnose
small airway obstruction or an early indicator of developing
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obstructive airway disease.

Out of 370 participants (48.8+18.4 years), 40.27% have FEV1/
FVC ratio <0.7, which suggests signs of obstructive airway
disease and about 42.16% had decreased FEF25-75%, which
signifies reduced small airway flow. While comparing with sex,
our study reveals no any significant changes in spirometric
parameters between male and female. 41.72% male and
39.26% female has decreased FEV1/FVC ratio than normal but
this result is statistically insignificant (p=0.38). In a longitudinal
study done by Chang C-H et.al, they investigated sex specific
differences in changes in lung function of 9059 Taiwanese
participants, found that the male participants had a faster
decrease in FEV1/FVC than the female participants.” Also,
Enright et al. reported a greater decrease in maximal inspiratory
pressure in male than in female, between the age of 65 and 85
years.8 In accordance to our study, Heraganahally SS et. al. in
a study done in 485 adults after adjustment in age, body mass
index and smoking status, showed no significant difference of
FEV1/FVC ratio and FEF25-75% among male and female but
found out males displayed significantly higher absolute values
of Forced Vital Capacity (FVC) and Forced Expiratory Volume in
one second (FEV1).°

In our study both FEV1/FVC ratio and FEF25-75% decreases
significantly (p<0.01) as age increases, suggesting a higher
prevalence of both large and small airway obstructive pattern
in older individuals when compared to younger age group.
Multiple cohorts and cross-sectional studies report progressive
decline in spirometric indices with age, including reductions in
FEV1/FVC and mid expiratory flows. A study done by Solanki
S. et. al. in Rajasthan, India found that FEV1/FVC ratio up to
50 years of age was not much different but later on in 60-86
years age group it was found to be significantly decreased. On
analysing the result for FEF25-75% in relation to age also found
to be significantly decreased.'® Similar observations have been
made by Jagia GJ'! and Girla KK*? which showed P.F.T parameters
decline as age progresses.

Systematic reviews and longitudinal cohort studies describe a
normal age-dependent fall in FEV1 and FEV1/FVCand emphasize
higher prevalence of obstructive patterns in older adults. Our
finding of sharply increased obstruction prevalence from the
sixth decade onward is consistent with these reports. Advanced
age alone impairs pulmonary physiologic function even in the
absence of disease. Lung maturation and function peak between
18-25 years of age, remain steady with minimal change up to
35 years of age, and gradually decline thereafter, manifested by
progressive loss of alveolar surface area, dilation of air spaces,
reduced mucociliary clearance, and changes in elasticity.”
Using atomic force microscopy, investigators identified age-
related increases in stiffness of parenchymal and vessel
compartments,** highlighting the changes in biomechanical
properties in the aged lung. This is concordant with data
showing that the degradation of elastin, a key protein in the
lung connective tissue that provides elasticity and resilience,
is enhanced with age and in chronic obstructive pulmonary
disease (COPD).*>!* However, the precise mechanisms that
drive this phenotype are unclear.

Our study showed that almost all participants with a low
FEV1/FVC (<0.70) also had low FEF25-75% (90.80%, 128/141).
However, 10.50% (22/209) of those with a normal FEV1/
FVC (20.70) had decreased FEF25-75% below the LLN. These

findings indicate that a low FEV1/FVC is usually accompanied
by low mid-expiratory flow, and a normal FEV1/FVC is usually
accompanied by normal FEF25-75%. But the finding that
10.50% of people with a normal FEV1/FVC nonetheless have
decreased FEF25-75% is clinically important because FEF25-
75% is thought to reflect flows in the smaller airways. A
reduced mid-expiratory flow despite a preserved FEV1/FVC can
indicate: early or isolated small-airways dysfunction that has
not yet produced a fall in FEV1/FVC or phase of disease where
obstruction is subtle and limited to peripheral airways.

In a study done by Yang Y and colleague, they investigated
the structural features of patients with decreased FEF25-75%
by quantitative computed tomography (QCT), found out no
lung parenchyma destruction but potential medium and small
airway changes in these patients compared to subjects without
decrease maximum mid expiratory flow (MMEF).”” Nambu et
al. concluded that CT images of patients with reduced MMEF
showed thicker airway walls,*® similarly, Qin and colleagues
found that CT scan of lumen area in fifth and sixth generation
airway was significantly reduced in patients with decreased
FEF25-75% compared with healthy controls.*

Chronic exposure to toxic agents (for example, cigarette smoke,
viruses, or bacteria) causes the small airways to remodel and
narrow.20 This remodeling results from repeated injury and
repair and includes thicker airway walls, more inflammatory
cells, fibrosis, and increased smooth muscle. Mucus plugs,
common in COPD, also block small airways and worsen airflow.
Smoking-driven inflammation often comes before fibrosis and
loss of lung tissue.?* These processes can produce small-airway
dysfunction—and reduced FEF25-75%—before standard
measures of lung function become abnormal, potentially
identifying subclinical COPD earlier. We speculated that
compared to FEV1, FEF25-75% is a better predictor for the
development of COPD in the comparison of ROC in patients with
normal lung function. We can therefore assume that FEF25-75%
can be an earlier marker for COPD than FEV1.%

Conclusions

In the study of 370 adults found that obstructive ventilatory
defect (FEV1/FVC <0.7) was present in 40.27% and small-airway
impairment (FEF25-75% < LLN) in 42.16% of participants.
Obstructive changes and small-airway impairment increased
significantly with age (highest in those 260 years), while
differences by sex were not significant.Most people who had
an abnormal FEV1/FVC also had a low FEF25-75 (90.8%), while
10.50% of those with a normal FEV1/FVC had a low FEF25-75
alone.
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Introduction

Abstract

Introduction: Inappropriate use of antibiotics in endodontics plays a substantial
role in the development of antimicrobial resistance. Despite the availability of
established guidelines, antibiotics are frequently prescribed in situations where
local treatment alone would be adequate. This study aimed to evaluate the
knowledge and prescribing practices of Nepalese dentists regarding antibiotic use
in endodontic therapy.

Methods: A cross-sectional online survey was conducted among dentists registered
under the Nepal Dental Association from December 2025 to January 2026. A
structured questionnaire comprising 14 close-ended questions was distributed
to 500 participants via social media platforms, with 410 responses received. Data
were analyzed descriptively using frequencies and percentages.

Results: Antibiotics were appropriately prescribed by most respondents for
acute apical abscess with systemic involvement (94.9%), progressive infections
(93.2%), and persistent infections (78.3%). However, a considerable proportion still
prescribed antibiotics for non-indicated conditions, such as chronic apical abscess
(39.3%) and acute apical abscess without systemic involvement (37.8%). Amoxicillin
with metronidazole (65.1%) and clindamycin (57.8%) were the most frequently
prescribed regimens for non-allergic and penicillin-allergic patients, respectively.
Most dentists prescribed antibiotics for 5 days (87.8%), while only 33.2% used a
loading dose. About half (51.2%) reported having antibiotic prescribing guidelines.
Prophylactic antibiotics were widely used for patients at risk of infective endocarditis
(96.1%), with majority of dentists (72%) following the recommended regimen.

Conclusion: Although antibiotic prescribing practices were appropriate in certain
clinical scenarios, inappropriate use persists in non-indicated conditions. There is
a need for improved adherence to evidence-based guidelines to promote rational
antibiotic use and combat antimicrobial resistance.

Keywords: Antibiotic prescription; Antimicrobial resistance; Endodontics; Nepalese
dentists; Practice patterns.

expert opinion to establish evidence-based guidelines on
the appropriate use of antibiotics in endodontic infections,

The position statement, developed by the American Association
of Endodontists (AAE) and European Society of Endodontology
(ESE), presents a consensus on the use of antibiotics in
endodontics. It integrates current scientific evidence with

dental trauma, revascularization of immature teeth with pulp
necrosis, and prophylaxis in medically compromised patients.
Furthermore, it emphasizes the responsibility of dental
professionals in minimizing unnecessary antibiotic use.?
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Odontogenic infections, including endodontic infections, are
polymicrobial involving a combination of gram-positive, gram-
negative, facultative anaerobes and strict anaerobic bacteria,
thus, antibiotic prescription is often empirical.? This practice
has contributed to the widespread use of broad-spectrum
antibiotics, even in situations where they are unwarranted,
such as symptomatic irreversible pulpitis, pulpal necrosis, and
localized acute apical abscesses. Most endodontic infections
remain localized within the tooth and can be effectively
treated through conventional operative procedures, drainage,
or extraction, without requiring either local or systemic
antibiotics.2 Therefore, the use of adjunctive systemic antibiotics
in endodontic therapy is not recommended.

The dentists and endodontists must weigh the benefits and risks
of antibiotics and make an informed decision with their patients
on the appropriateness of using antibiotics. Several surveys
have investigated the knowledge and practices of antibiotic
prescription among dental practitioners worldwide and
concluded dentists are prescribing antibiotics inappropriately
to treat endodontic infections.*® However, there is a paucity of
literature on the knowledge and practices of Nepalese dental
practitioners. Hence, the aim of this study was to obtain current
information on the antibiotic prescribing knowledge and
practices of dental practitioners in Nepal during endodontic
treatment.

Methods

Following the approval of the Institutional Review Committee
of Kathmandu University School of Medical Sciences (Ref. No.
267/25), this online cross-sectional study was carried out for
the duration of 1 month (31 December 2025 to 31% January
2026) among dentists working across various provinces in Nepal
registered under Nepal Dental Association.

Sample size =Z, ﬂ/zz p (1- p)
dZ
Here,

Z ., = s standard normal variate, at 5% type 1 error (P<0.05)

itis 1.96

p = Expected prevalence (assuming a 50% prevalence of
appropriate antibiotic prescription)

d = Absolute error or precision = 5%

Thus, the minimum sample size was calculated to be 384.16 =
385

After reviewing relevant literature and the AAE and ESE
guidelines on the use of systemic antibiotics in endodontics,
specifically designed free-access Google Forms questionnaire
was developed in English language. The questionnaire link
was randomly sent to 500 eligible participants via various
social media platforms, like Facebook Messenger, Viber and
WhatsApp. A cover letter was provided at the start of the
questionnaire, outlining the instructions and details regarding
the purpose of the survey. By selecting “I agree to participate
in the study” respondents provided their consent to participate
and were guided to the subsequent pages to complete the
questionnaire.

In this study, the validated survey instrument adapted from
the previously published research was used to investigate

the antibiotic prescribing habits among dentists regarding
the requirement of antibiotics for therapeutic treatment and
prophylactic purposes in endodontics.**'° The questionnaire
consisted of 14 closed-ended questions. The first part to collect
dentists’ socio-demographic data including age, gender, years
of practice, working place and the scope of practice. The
second part of the questionnaire consisted of multiple-choice
questions concerning to indications of the prescription of the
various antibiotics for different clinical conditions related to the
infections of endodontic origin and other clinical situations, the
choices of antibiotic prescribed, prescribing a loading dosage
of antibiotic as well as duration of prescription and whether
they have guidelines on the use of antibiotics at their clinic,
hospital, or college. The third part of the questionnaire included
questions about medicinal circumstances and endodontic
procedures which could need the prophylactic antibiotics, and
the regimens of antibiotics that are used prophylactically.

All responses were automatically recorded and securely
stored within the Google Forms platform. Personal identifiers
were collected only for record verification and were not used
in the analysis. Confidentiality was strictly maintained, and
access to the data was restricted to the principal investigator
through a password-protected account. Descriptive analysis
was performed using Google Forms, generating frequencies,
percentages, and graphical representations such as pie charts
and bar graphs to summarize the data.

Results

Age

W 25-35 Years

22.90%

m 36-45 Years

74.90% W 46-55 Years

1a

Gender

mMale

mFemale

1b

Scope of Practice

m General Dental
Practitioner

mEndodontist

60.5%

m Other Dental
Spedialty

1c
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Years of Practice

mlessthan 5
years

H5-10 Years

m11-15 Years

m 16 Years and
above

1d

Working Place

m Government Hospital
= Private Dental Clinic
m Academics Only

m Academics + Private Practice

le

Fig 1: the age (a), the gender (b), the scope of practice (c),

the years of practice (d) and the working place (e) of the
participants

Out of 500 dentists invited to participate in the study, 410
responded, yielding a response rate of 82%. The baseline
demographic characteristics of the participants are presented
in Figure 1 (a—e). The age distribution revealed that the majority
of respondents, 307 (74.9%), were between 25 and 35 years.
Female dentists predominated, accounting for 280 (68.3%) of
participants. Regarding the scope of practice, 248 (60.5%) were
general dental practitioners, 90 (22%) were endodontists, and
the remaining 72 (17.5%) were other dental specialists. Nearly
half of the respondents (193, 47.1%) had been practicing for
less than five years, and more than half (237, 57.8%) were
employed in private dental clinics (Figure 1a-1e).

1a. Antibiotic Prescription for Pulpal and Periapical Diagnoses

Antibiotic prescription patterns varied depending on the pulpal
and periapical diagnosis. The highest proportion of respondents
reported prescribing antibiotics for acute apical abscess
with systemic involvement (94.9%), followed by progressive
infection (93.2%) and persistent infection (78.3%). Additionally,
71% of dentists prescribed antibiotics for acute apical abscess in
medically compromised patients.

For localized infections, the prescription rates were
comparatively lower. Antibiotics were prescribed for chronic
apical abscess by 39.3%, and acute apical abscess without
systemic involvement by 37.8% of respondents. Similarly,
antibiotics were less frequently prescribed for symptomatic
apical periodontitis (11.5%), symptomatic irreversible pulpitis
(7.8%), and pulp necrosis (4.4%).

1b. Antibiotic Prescription in Other Clinical Situation

Among other endodontic clinical situations, incision and
drainage (I&D) of diffuse intraoral edema with external edema
had the highest antibiotic prescription rate (84.9%), followed by

endodontic surgeries (75.1%).

Antibiotics were prescribed for 1&D of diffuse intraoral edema
without external swelling by 55.9%, and replantation of avulsed
permanent teeth by 54.9% of respondents.

Lower prescription rates were reported for incision and drainage
of localized intraoral edema (38.5%), soft tissue trauma requiring
treatment (21%), retreatment cases (20%), and post-operative
pain after instrumentation or obturation (16.6%). The lowest
prescription rate was observed for perforation repair (11.7%).

Table 1: Clinical situations in which antibiotics are prescribed

a. Pulpal and periapical diagnoses

Symptomatic Irreversible Pulpitis 32 (7.8%)
18 (4.4%)
47 (11.5%)
155 (37.8%)
161 (39.3%)
291 (71%)

Pulp necrosis

Symptomatic Apical Periodontitis

Acute Apical Abscess without Systemic Involvement
Chronic Apical Abscess

Acute Apical abscess in Medically Compromised
Patients

389 (94.9%)
382 (93.2%)
321 (78.3%)

Acute Apical Abscess with Systemic Involvement
Progressive Infection

Persistent Infection

b. Other clinical situations

225 (54.9%)
158 (38.5%)

Replantation of avulsed permanent teeth
| & D of localized intraoral edema, without external
edema

| & D of a diffuse intraoral edema, no external 229 (55.9%)

edema

| & D of a diffuse intraoral edema + external edema 348 (84.9%)
present

Soft tissue trauma requiring treatment 86 (21%)

Postoperative pain after instrumentation or 68 (16.6%)
obturation
Retreatment Cases 82 (20%)
48 (11.7%)

308 (75.1%)

Perforation repair (post-op or prior to)

Endodontic surgeries (post-op or prior to)
2a. Antibiotic Preference in Patients Without Penicillin Allergy

Among patients with no known penicillin allergy, combination
antibiotic therapy was commonly prescribed, with amoxicillin
+ metronidazole being the most frequently reported (65.1%),
followed by amoxicillin—clavulanic acid + metronidazole (52.4%).
Single antibiotic regimens were also frequently reported,
particularly amoxicillin—clavulanic acid (52.7%) and amoxicillin
500 mg (49.5%). Other antibiotics were prescribed less
frequently, including metronidazole alone (34.6%), clindamycin
(5.6%), azithromycin (3.9%), and cephalexin (2.9%).

2b. Antibiotic Preference in Patients with Penicillin Allergy

For patients allergic to penicillin, clindamycin was the
most frequently prescribed antibiotic (57.8%), followed by
azithromycin or clarithromycin (48.3%).

Other alternatives included metronidazole (17.8%), cephalexin
(15.4%), and erythromycin (14.4%).
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Table 2: Antibiotic Selection

a. Antibiotic preference with no medical n (%)
allergies

Amoxicillin- 500mg 203 (49.5%)

Amoxicillin + Clavulanic acid- 625mg 216 (52.7%)

Azithromycin- 500mg 16 (3.9%)
Clindamycin- 600mg 23 (5.6%)
Cephalosporins (Cephalexin) 12 (2.9%)

Metronidazole- 400mg 142 (34.6%)

Amoxicillin- 500mg and Metronidazole- 400mg in 267 (65.1%)
combination

Amoxicillin + Clavulanic acid- 625mg and 215 (52.4%)
Metronidazole- 400mg in combination

b. Antibiotic preference with penicillin allergies

Cephalexin- 2gm 63 (15.4%)

Clindamycin- 600mg 237 (57.8%)
Azithromycin/Clarithromycin- 500mg 198 (48.3%)
Erythromycin- 500mg 59 (14.4%)

Metronidazole- 500mg 73 (17.8%)

3a. Prescribe a loading dose of antibiotics?

Regarding the prescription of a loading dose of antibiotics,
most respondents (66.8%) reported that they do not prescribe
a loading dose of antibiotics, while 33.2% stated that they
prescribe a loading dose when initiating antibiotic therapy.

3b. Duration of Antibiotic Prescription

Most dentists prescribed antibiotics for 5 days (87.8%), while
10% prescribed a 7-day course and only 2.2% prescribed
antibiotics for 3 days.

3c. Guidelines on the use of antibiotics at your clinic?

Regarding the availability of antibiotic use guidelines, 51.2%
of respondents reported having guidelines for antibiotic use
at their clinic, while 48.8% responded that no such guidelines
were available.

Table 3: Antibiotic prescribing practices

a. Do you prescribe a loading dosage of antibiotics?

Yes 136 (33.2%)

No 274 (66.8%)

b. Duration of Antibiotic Prescription

3 days 9(2.2%)

5 days 360 (87.8%)

7 days 41 (10%)

c. Do you have guidelines on the use of antibiotics at your
clinic?

Yes 210 (51.2%)

No 200 (48.8%)

In which of the following conditions, do you prescribe antibiotics
prophylactically
Patient receiving intravenous bisphosphonate treatment | NN 33.70%
Patient’s whose jaw bones are exposed to high-dose radiation [ N RIS 42 40%
Prosthetic joint replacement N 30.50%
Risk of developing infective endocarditis N ©G.10%,
Impaired Immunologic function N 75.60%
Only before endodontic surgery NN 18.50%

2a Always before every root canal treatment 1 1.50%

Fig 2a: Prophylactic Antibiotic Use

The most common indications for antibiotic prophylaxis were
patients at risk of infective endocarditis (96.1%) and patients
with impaired immunologic function (75.6%).

Other indications included patients exposed to high-dose
radiation to jaw bones (42.4%), intravenous bisphosphonate
therapy (33.7%), and prosthetic joint replacement (30.5%).
Only 18.5% prescribed prophylaxis before endodontic surgery,
and 1.5% reported prescribing antibiotics before every root
canal treatment (Figure 2a).

Antibiotic prophylaxis regimens recommended
for prophylactic use

Amoxicillin, administered orally in a dose o 30%
of 1gm 1hrbefore and 1gm after treatment R Bt

Amoxicillin, administered orally in a dose
of 1gm 1hr before treatment

Amoxicillin, administered orally in a dose
of 2gm 1hr before treatment

2b

Fig 2b: Antibiotic Prophylaxis Regimen

Regarding prophylactic regimens, the majority of dentists (72%)
recommended 2 gm of amoxicillin administered orally 1 hour
before treatment, 22.7% prescribed 1 gm of amoxicillin 1 hour
prior to treatment, while 5.3% recommended 1 gm before and
1 gm after the procedure (Figure 2b).

Discussion

This online questionnaire-based, cross-sectional study assessed
the knowledge and practices of Nepalese dentists regarding
antibiotic prescription during endodontic treatment. This
study utilized a simple random sampling method, in which
500 members of the Nepal Dental Association were randomly
selected and invited to participate. The response rate for this
Google Forms survey was 82%, which is considered satisfactory
for online surveys and substantially higher than the 22.86%
reported by Germack et al. or an email-based survey.”'* The
higher response in the current study may be attributed to
the distribution of the questionnaire through multiple social
media platforms, including Facebook Messenger, Viber, and
WhatsApp, which provided more immediate and convenient
access to participants, encouraging prompt responses in this
gadget-friendly era, unlike email, which can be overlooked or
filtered out.

Additionally, the present study included participants ranging
from general dental practitioners to endodontists and other
dental specialties working in various private clinics, teaching
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hospitals and government hospitals, representing a wide
spectrum of clinical practice. This diversity enhances the
versatility and representativeness of the study findings across
different clinical settings. A notable finding was that female
participants constituted the majority of respondents (68.3%),
which may indicate the growing feminization of the dental
workforce in Nepal in recent years, a trend also reported
globally within the dental profession.?

In addition to conventional endodontic treatment, antibiotics
may be required as an adjunctive measure in certain conditions
such as acute apical abscess with systemic involvement,
progressive infections, persistent infections, and acute apical
abscess in medically compromised patients. In the present
study, 94.9% of respondents reported prescribing antibiotics
for acute apical abscess with systemic involvement, 93.2% for
progressive infections, 78.3% for persistent infections, and 71%
for acute apical abscess in medically compromised patients. The
prescription of antibiotics in these conditions can be considered
appropriate and aligns with the recommendations of the AAE
and ESE.

Antibiotics as an adjunctive therapy are generally not indicated
in conditions such as symptomatic irreversible pulpitis, pulp
necrosis, symptomatic apical periodontitis, acute apical abscess
without systemic involvement, and chronic apical abscess.
Although the prescription rates were relatively lower in these
situations, the present study found that 39.3% of respondents
still prescribed antibiotics for chronic apical abscess and 37.8%
for acute apical abscess without systemic involvement. Similarly,
11.5% reported prescribing antibiotics for symptomatic apical
periodontitis, 7.8% for symptomatic irreversible pulpitis, and
4.4% for pulp necrosis. Thus, the prescription of antibiotics in
these conditions is not supported by the guidelines of the AAE
and ESE, and the treatment should be limited to non-surgical
root canal treatment. Inappropriate antibiotic prescribing in
endodontic conditions has also been reported in previous
studies. A survey by Katta and Telsang reported unnecessary
antibiotic prescriptions in cases of irreversible pulpitis (50.3%),
necrotic pulps without systemic complications (97%), acute
apical abscess with sinus tracts (65.3%), and acute apical
abscess without any systemic complications (53%).°

Similarly, another study found that 37.6% of dentists prescribed
antibiotics for irreversible pulpitis with moderate to severe
pre-operative symptoms, 71.6% for irreversible pulpitis
associated with acute apical periodontitis and moderate
to severe symptoms, 38.2% for necrotic pulp with chronic
apical periodontitis without swelling and mild or no pre-
operative symptoms, 59.1% for necrotic pulp with acute apical
periodontitis without swelling but with moderate to severe
symptoms, and 46.9% for necrotic pulp with chronic apical
periodontitis presenting with a sinus tract and mild or no pre-
operative symptoms.®

Current guidelines recommend the use of systemic antibiotic
therapy for patients with avulsion of a permanent tooth, which is
replanted.®In the present study, 54.9% of respondents reported
prescribing systemic antibiotics during the replantation of
avulsed permanent teeth. This rate is higher than that reported
by B. Abraham S et al. (29%) but lower than the rate observed
in the study by Germack M et al. (70.26%).”**

Additionally, luxation injuries accompanied by soft tissue trauma

that require interventions such as suturing or debridement
warrant the use of systemic antibiotics. Furthermore, the
patient’s medical status may necessitate antibiotic coverage.™
In the current study, 21% prescription rate was noted for soft
tissue trauma requiring treatment.

Randomized clinical trials and systematic reviews have shown
that the use of systemic antibiotics following adequate
debridement and drainage in localized endodontic infections
does not improve clinical outcomes and is therefore considered
ineffective in the absence of systemic symptoms.!

Adjunctive antibiotic therapy may be necessary to prevent the
spread of infection and should be prescribed for dental pain
and swelling only in the presence of systemic involvement or
evidence of spreading infection, such as diffuse swelling beyond
a localized area. In the present study, incision and drainage
(I&D) of diffuse intraoral edema with external swelling had the
highest antibiotic prescription rate (84.9%). The prescription
rate observed in this study was slightly lower than that reported
by Germack et al. (95.0%).” Similarly, Abraham et al. reported
prescription rates of 84.9%, 95.5%, and 86.7% among general
dental practitioners, endodontists, and other dental specialists
respectively.’? However, the present study did not analyze
antibiotic prescribing patterns separately according to the
respondents’ specialties.

In the present study, 55.9% of respondents reported prescribing
antibiotics for incision and drainage of diffuse intraoral edema
without external swelling, while 38.5% prescribed them for
localized intraoral edema. Prescription rates for localized
intraoral edema were comparable to those reported by
Germack et al. (40.5%), whereas the rate for diffuse intraoral
edema was slightly lower than in their study (71.1%).”

The prophylactic use of antibiotics to prevent postoperative
infections is common in endodontic surgery. In the present
study, 75.1% of respondents reported prescribing antibiotics for
endodontic surgical procedures, which is considerably higher
than the rate reported by Germack et al. (41.69%).”

Furthermore, in clinical scenarios where evidence-based
indications for antibiotic use are limited, a similar reduction in
prescription rates was not evident. Antibiotics were prescribed
by 20% of respondents for endodontic retreatment cases, 16.6%
for postoperative pain after instrumentation or obturation,
and 11.7% for perforation repair. Comparatively, Germack et
al. reported lower prescription rates for similar situations,
including gutta-percha retreatment (15.60%), postoperative
pain control (12.39%), and perforation repair (5.98%).”

The present study found that among patients with no known
penicillin allergy, the most commonly prescribed antibiotics
were combination therapy, particularly amoxicillin  with
metronidazole (65.1%) and amoxicillin—clavulanic acid with
metronidazole (52.4%). A worldwide analysis of antibiotic
prescription patterns in endodontic infections reported that,
among Asian countries, the combination of amoxicillin and
metronidazole was the first-choice antibiotic regimen. A similar
trend was observed in the present study.2 Amoxicillin, alone or
in combination with clavulanic acid, is the preferred prescribed
antibiotic in endodontic infections.®

Metronidazole is often used as a supplemental medication to
amoxicillin due to its potent activity against anaerobic bacteria,
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hereby broadening antimicrobial coverage and improving
therapeutic effectiveness.'®

Previous studies have reported that bacterial susceptibility
to metronidazole alone was approximately 45%. However,
when used in combination with amoxicillin, the susceptibility
increased markedly to nearly 99%, emphasizing the improved
antimicrobial effectiveness of this combination in the
management of endodontic infections.’

Furthermore, among single antibiotics, the most frequently
prescribed antibiotics were amoxicillin with clavulanic acid
(52.7%) and amoxicillin 500 mg (49.5%). Similar findings
were reported by Katta et al., in which 44.5% of respondents
recommended a combination of amoxicillin and clavulanic acid
as the primary drug for endodontic infections, while 36.4% of
practitioners preferred amoxicillin alone as the drug of choice.’
Likewise, Germack et al. and Abraham et al. also reported
that amoxicillin was the most commonly used antibiotic for
endodontic infections (60.71% and 43.7%, respectively),
whereas the amoxicillin—clavulanic acid combination was
prescribed by a smaller proportion of respondents as a first-line
drug.”?

In patients with a confirmed penicillin allergy history, the
clinician can switch to other antimicrobial agents such as
clindamycin, metronidazole and clarithromycin or azithromycin.
Clindamycin is the first drug of choice for patients with a
history of hypersensitivity to penicillin drugs. In this study
also, for patients allergic to penicillin, clindamycin was the
most frequently prescribed antibiotic (57.8%), followed by
azithromycin or clarithromycin (48.3%).

A loading dose of antibiotics is prescribed to rapidly achieve
therapeutic drug levels, ensuring early and effective bacterial
suppression, particularly in severe infections or when using drugs
with long half-lives. Recommended loading and maintenance
doses include amoxicillin (1000 mg loading dose, followed by
500 mg every 8 hours), amoxicillin with clavulanic acid (same
regimen), clindamycin (600 mg loading dose, followed by
300 mg every 6 hours), clarithromycin (500 mg loading dose,
followed by 250 mg every 12 hours), and azithromycin (500 mg
loading dose, followed by 250 mg once daily). In this survey,
only 33.2% of dentists reported prescribing a loading dose of
antibiotics, whereas a higher proportion (71.68%) was reported
in a previous study.”

Regarding the duration of antibiotic dosage, the majority of
the dentists (87.8%) prescribed a 5-day course. Antibiotics
are generally prescribed for 3—7 days. This duration is usually
adequate to control the infection, but patients should be re-
evaluated after 2—-3 days to decide whether to continue or
discontinue therapy.*®In contrast, a previous study reported that
over 80% of respondents routinely prescribed a 7-day course,
which may be longer than necessary.” Some evidence suggests
that shorter courses of antibiotics (2—3 days) may be effective
when used as adjuvant therapy. In contrast, longer regimens
(7-10 days) are generally based on studies and clinical practices
involving infections with unclear etiology or the management of
bloodstream infections in hospitalized patients.!

In this survey, 51.2% of respondents reported having antibiotic
prescribing guidelines available at their clinic, whereas a
previous study found that 85.2% of respondents had such
guidelines in their workplace.® Adhering to antibiotic prescribing

guidelines issued by local or international professional bodies is
essential to ensure evidence-based, standardized care, minimize
misuse and resistance, and optimize patient outcomes.

Antibiotic prophylaxis in endodontics, for both nonsurgical root
canal treatment and endodontic surgery, is recommended for
patientswithimpaired immunefunction,thoseatriskofinfective
endocarditis, individuals with prosthetic joint replacements,
and patients whose jaw bones have been exposed to high-
dose irradiation. Additionally, patients receiving intravenous
bisphosphonate therapy require antibiotic prophylaxis prior
to endodontic surgery. The standard prophylactic regimen
consists of 2 gm of amoxicillin administered orally 1 hour before
the procedure. In the current study, 96.1% of respondents
prescribed prophylactic antibiotics for patients at risk of
infective endocarditis, while 75.6% prescribed them for patients
with impaired immunologic function. The majority of dentists
(72%) followed the recommended prophylactic regimen of 2 gm
of amoxicillin administered orally 1 hour before the procedure.

This study is subject to selection bias as participants were
recruited only from the Nepal Dental Association (NDA) registry,
excluding dentists registered solely with the Nepal Medical
Council (NMC), which may limit generalizability to all dental
practitioners in Nepal. Additionally, only descriptive statistics
were used, and inferential analyses were not performed,
limiting deeper exploration of associations between variables.

Conclusion

Non-surgical root canal therapy, accompanied by analgesics
when required for pain control, is generally sufficient for the
management of conditions such as symptomatic irreversible
pulpitis, pulp necrosis, symptomatic and asymptomatic apical
periodontitis, draining sinus tracts, and localized swelling,
without the routine need for antibiotic therapy. The unnecessary
use of antibiotics for minor infections, or in some cases in
patients without clear evidence of infection, may significantly
contribute to the growing global problem of antimicrobial
resistance. Therefore, antibiotic prescription should primarily
be therapeutic and guided by clear clinical signs, symptoms,
and established indications. Prophylactic antibiotic use should
be limited to patients with specific risk factors, such as those
who are immunocompromised or have predisposing conditions
including a history of infective endocarditis or prosthetic joint
implant infection. In general, dentists should avoid prescribing
systemic antibiotics as primary therapy or first-line treatment
for endodontic infections. When therapeutic or prophylactic
indications exist, careful consideration should be given to the
appropriate antibiotic agent, dosage, and duration to ensure
rational and responsible use. Moreover, concerned regulatory
and professional authorities should develop, regularly update,
and implement clear, evidence-based guidelines for antibiotic
use in dental practice. Strengthened regulatory oversight and
continuous professional education on antimicrobial stewardship
are essential to ensure adherence to best practices and reduce
inappropriate antibiotic prescribing.
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Introduction

Abstract

Introduction: Community-acquired pneumonia is an infection of the lung
parenchyma acquired in the community or in the hospital within 48 hours of
admission. It is a major cause of morbidity and mortality in developed countries
worldwide. The aim of this study was to evaluate the clinical and microbiological
profiles of elderly patients with CAP.

Methods: This observational cross-sectional study was conducted among 73
patients with CAP who were admitted to the inpatient ward and ICU or visited
the medical OPD of a tertiary centre hospital from January 2025 to June 2025.
A purposive sampling technique was employed.Clinical and laboratory data from
patients satisfying the inclusion criteria were collected using a proforma, entered
into, and analyzed using appropriate statistical tools.

Results: The mean age of patients with CAP enrolled in this study was 75.48+6.21
years, ranging from 65 to 91 years, with a female preponderance (53.42%).The
majority of patients were smokers (65.75%) and had a history of pneumonia(47.95%).
COPD (42.47%) was the most common identified comorbidity, followed by
hypertension(23.29%).Culture positivity was present in 24.65% of patients, with
the most common isolated organism being S. pneumoniae (72.22%), followed by
Pseudomonas and Klebsiellaamong culture positive cases.Radiologically, the right
side (49.32%) and lower zone (83.56%) were the most commonly affected regions.

Conclusion: This study identified the clinical, microbiological, and radiological
profiles of elderly patients with community-acquired pneumonia. Females and
active smokers constituted a larger proportion of the patients among enrolled
patients. Gram staining and culture sensitivity tests should be performed to
evaluate the cause of pneumonia.

Keywords: Chest X-Ray, Community Acquired Pneumonia, Comorbidities, Elderly,
Streptococcus, Sputum Culture.

for CAP.Lung diseases, heart diseases, weight loss, poor
functional status, and smoking are independent predictors

Pneumoniaisaninfection thataffectsthe lung tissue. Pneumonia
is typically categorized as community-acquired pneumonia
(CAP), hospital-acquired pneumonia, or ventilator-associated
pneumonia.! CAP is a leading cause of morbidity and mortality
globally, particularly among the elderly.? Pneumonia is caused by
the growth of microbial pathogens in the alveoli and the body’s
reaction to them.Gram-positive bacteria likeStreptococcus
pneumoniae, Staphylococcus aureus, Haemophilus influenzae
and gram-negative bacilli like Klebsiella pneumoniae and
Pseudomonas aeruginosa are significant pathogens responsible

for CAP in older patients.> Microbiological testing via sputum
examination supports etiologic confirmation, detection of
resistant pathogens, and generation of local epidemiologic
data that can refine empiric regimens according to local
resistance patterns.* In elderly patients with CAP, Streptococcus
pneumoniae is the most frequently detected pathogen.®
Diagnosis in elderly patients is further challenged by atypical or
nonspecific presentations, including confusion/altered mental
status or general deterioration that may overshadow classic
respiratory symptoms.®
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In Nepal, the burden of CAP is rising due to an aging population
and increasing prevalence of comorbidities like Chronic
Obstructive Pulmonary Disease (COPD).” While global guidelines
exist, the microbiological profile of CAP varies significantly by
geography. Although studies have been conducted in central
Nepal (Kathmandu), there is a paucity of data regarding the
clinico-microbiological profile of CAP specifically in the elderly
population of Western Nepal. This study aims to evaluate
the clinical characteristics, causative agents, and radiological
patterns of consolidation of elderly patients with CAP visiting
Western Regional Hospital to guide local empirical therapy and
prevention strategies.

Methods

This hospital-based descriptive cross-sectional study was
conducted in Western Regional Hospital and handles a large
volume of patients with community-acquired pneumonia.
Ethical approval was obtained from the Institutional Review
Committee (IRC) of the Pokhara Academy of Health Sciences
(Approval No: 75/081).

Purposive sampling was used in this study. The sample size was
determined using Cochran’s formula for a finite population.
Based on a previous study by Karki et al., the prevalence
of pneumonia(p) was estimated at 3.64%.%2 Given the low
estimated prevalence of 3.64%, a standard margin of error
(5%) would have yielded an uninformative confidence interval
crossing zero. Therefore, a margin of error of 1.8% was selected,
approximated as half the expected prevalence, to ensure the
confidence interval remains within a meaningful, positive
range while maintaining statistical validity for the small finite
population. The total population of patients aged =65 years
admitted for pneumonia in the previous year was 88(N).
Assuming a 95% confidence level (Z=1.96) the initial sample size
calculation indicated a requirement of 415.87 participants(no).
After applying the finite population correction for the known
population of 88, the final required sample size was calculated
to be 73(n).

The inclusion criteria required all participants to be adults aged
265 years, present with signs or symptoms of pneumonia,
acquire pneumonia outside healthcare settings, and have
radiological evidence of pneumonia. Exclusion criteria included
pneumonia acquired in the hospital, ventilator-acquired
pneumonia, or pneumonia in immunocompromised patients
like HIV, malignancies or organ transplantation.

Data collection was performed after obtaining approval from
the IRC. Informed consent was obtained from all the participants
after explaining the purpose of the study. Data were recorded in
a proforma designed for the study, which was filled out by the
researcher for each patient.

Data were compiled in Microsoft Excel and imported into IBM
SPSS Statistics (Version 27.0) for analysis.Descriptive statistics,
including mean and standard deviation for continuous variables
and frequencies and percentages for categorical variables, were
calculated.Data were categorized into demographics (age, sex,
ethnicity), clinical parameters (altered mental status, heart rate,
respiratory rate, fever, hypoxia), history (smoking status, history
of pneumonia, comorbidities), and diagnostic findings (sputum
gram stain, sputum culture and sensitivity, radiological location
of consolidation).

Results

A total of 73 elderly patients with community acquired
pneumonia (CAP) were included in this study. Patients enrolled
in this study had a mean age of 75.48+6.21.The minimum
and maximum ages of the patients were 65 and 91 years,
respectively.Most of the patients 43(58.90%) were aged
between 70 and 79 years, followed by those aged > 80 years
(23.29%) and 65-69 years (17.81%) Female constituted a slightly
higher proportion (53.42%) compared to males (46.58%). With
respect to ethnicity, Janjati patients comprised the largest group
(36.99%). The demographic profile is detailed in Table 1.

Table 1: Demographic Profile

(GEVE))

Male 46.58
Female 39 53.42
Age (Years) 65-69 13 17.81
70-79 43 58.90
>80 17 23.29
Ethnicity Brahmin 20 27.39
Chhetri 9 12.33
Janjati 27 36.99
Dalit 12 16.44
Madhesi 5 6.85

Most patients presented with signs of respiratory compromise
at admission. Tachypnea (Respiratory Rate of 220 per minute)
was observed in 90.41% of patients. Hypoxia (Oxygen saturation
<90%) was present in 73.97% of patients. Fever was documented
in 60.27% of patients while tachycardia (Heart Rate 2100 per
minute) was seen in 56.16% of patients. Altered mental status
was noted in 12.33% of the patients. The clinical presentation is
detailed in table 2.

Table 2: Clinical Presentation

Characteristics Percentage %
(n=73)

Altered Mental Status Absent 87.67
Present 9 12.33
Heart rate (beats/ <100 32 43.84
) >100 a1 56.16
Respiratory rate <20 7 9.59
(breaths/min)
220 66 90.41
Fever (299 F) Absent 29 39.73
Present 44 60.27
Hypoxia(<90%) Present 54 73.97
Absent 19 26.03

A history of active smoking was present in 65.75% of patients.
Past history of pneumonia was present in 47.95% of patients.
Chronic Obstructive Pulmonary Disease was the most common
comorbidity observed in 42.47% of patients in this study. A
total of 19 patients had more than one comorbid condition.
The majority of patients (60.27%) had taken antibiotics before
visiting the hospital.The detailed risk factors and comorbidities
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data is given in table 3.

Table 3: Risk Factors and Comorbidities

Characteristics | Categories Frequency | Percentage %
(n=73)
25

Smoking Absent 34.25
Present 48 65.75
Past History of  Absent 38 52.05
PR Present 35 47.95
Co-Morbid Chronic 31 42.47
Conditions Obstructive
(Some patients Pulmonary Disease
had multiple (COPD)
comorbidites Hypertension 17 23.29
so sum exceeds
73) Type 2 Diabetes 7 9.59
Mellitus (DM)
Chronic Liver 5 6.85
Disease
Bronchial Asthma 3 411
Pulmonary 4.11
Tuberculosis (PTB)
Hypothyroidism 3 411
Chronic Kidney 411
Disease
Heart Failure with 1 1.37
Atrial Fibrillation
Membranous 1 1.37
Nephropathy
Carcinoma Lung 1 1.37
None 19 26.03

Gram staining of sputum samples demonstrated a high positivity
rate, with Gram-positive organisms detected in 89.04% of cases
and Gram-negative organisms in 10.96%. However, culture
positivity was observed in only 24.65% of patients. Among
culture-positive isolates (n = 18), Streptococcus pneumoniae
was the most frequently identified organism (72.22%), followed
by Pseudomonas species (16.67%) and Klebsiella species
(11.11%). The data is illustrated in Figure 1 and Figure 2.

Frequency (n=73)

W Gram Positive M Gram Megative

Fig 1: Distribution according to gram staining

Freguency (n=18)

AJ

W Streptococcus M Pszudomonaz M Klebsiells

Fig 2: Distribution according to Culture reports

Radiographic evaluation revealed that the right lung was
more commonly involved (49.32%) compared to the left lung
(39.73%), while bilateral involvement was seen in 10.95% of
patients. With respect to zonal distribution, lower lung zone
involvement predominated (83.56%), followed by middle zone
(12.33%) and upper zone (4.11%).

Frequency (n=73)

W left ®WRizht M Gilatera

Fig 3: Distribution on basis of side of lung

Frequency (n=73)

W lower EMiddiz 8 Upper

Fig 4: Distribution on basis of zone of lung

Discussion

Community-acquired pneumonia (CAP) is a leading cause of
hospitalization and mortality in the elderly.® The mean age
of patients in our study was higher than the study conducted
by Karki et al. where the mean was 70.57+10.21.% In another
study by Zalacain et al., the mean age was similar to that in
our study.'® This consistency validates our study population as
representative of the typical clinical presentation described in
international literature. Another study by LV in China showed
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a higher mean age of 79.818.8 years.!! Overall, the relatively
higher mean age in our sample highlights that our results are
particularly applicable to older elderly patients.

The female preponderance observed in our cohort parallels the
findings of Karki et al.® This similarity is significant because it
corroborates the demographic shift known as the ‘feminization
of aging,’ indicating that women constitute a larger proportion
of the geriatric population seeking healthcare in this setting.
However, in other studies conducted by Zalacain R, Shrestha R
and LV et al., males were more predominant than females.12
These differences may stem from variations in health-seeking
behavior or regional risk factors specific to the male populations
in those studies.

Smoking prevalence in our cohort (65.75%) was comparable
to Karki et al. (64.29%), reinforcing smoking as a key
modifiable risk factor.8 This consistency reinforces the strong
epidemiological association between smoking and pneumonia.
The high prevalence observed across both studies underscores
the significant burden of tobacco use as a modifiable risk factor,
highlighting the urgent need for targeted smoking cessation
interventions in this patient population.

Our observation that 42.47% of patients had comorbid COPD
resonates with the findings of Karki et al.® In a study by Zalacain
R et al showed respiratory disease was observed in 42% of
patients which is in accordance with our study.’® Another study
by Shah et al. showed that the prevalence of COPD was 43%.%3
This consistency validates the significant burden of chronic lung
disease in CAP patients. Clinically, this underscores the necessity
of optimizing COPD management to reduce pneumonia risk
and potentially tailoring empirical antibiotic therapy to cover
pathogens frequently associated with COPD patients. In other
study by Shirley Paz B et al., 25.16% had comorbidity with
diabetes and was the most common comorbidity followed by
renal disease and heart failure.**

The ethnic breakdown largely mirrors the general population
of our Western Nepal catchment area.Janjati patients made
up the largest group at 36.99%, followed by Brahmin (27.39%),
Dalit (16.44%), Chhetri (12.33%), and Madhesi (6.85%). The
higher numbers in the Janjati and Brahmin groups likely reflect
disparities in healthcare access, outdoor occupational hazards,
or heavy exposure to indoor biomass fuels, all known drivers of
respiratory infections in Nepal.

Increased respiratory rate was the most common clinical sign
we saw. A striking 90.41% of patients had a respiratory rate of
20 breaths/min or higher. Alongside this, 73.97% arrived with
hypoxia (Sp0O2 <90%). These findings suggest severe respiratory
compromise and impaired gas exchange.

Only 60.27% of our patients presented with a fever. While
this might seem low compared to younger, healthier adults,
it perfectly illustrates the blunted immune response expected
in older age. Absence of a fever should never be used to
confidently rule out pneumonia in geriatric care.

Over half the patients (56.16%) had tachycardia (a heart rate
>100 beats/min). This points to a heavy systemic inflammatory
response and increased metabolic demand—likely driven
by hypoxia or early sepsis—meaning many of these patients
require incredibly close hemodynamic monitoring from the
moment they arrive.

12.33% of our patients presented with an altered mental status.
In elderly patients, sudden confusion or delirium is frequently
the very first warning sign of a severe infection due to lowered
physiological reserves. If clinicians wait for a cough or fever and
miss these neurocognitive symptoms, it can severely delay life-
saving treatment.

We observed a marked dissociation between high Gram stain
positivity (89.04%) and low culture yield (24.65%). Several
factors may account for this ‘culture-negative’ phenomenon.
Foremost is the likelihood of prior antibiotic administration;
many patients (60.27%) in our study had received empirical
therapy before hospital admission, which can render bacteria
non-viable for culture despite remaining visible on Gram
stain.Additionally, the fragility of fastidious organisms like
S. pneumoniae means that delays in sample transport or
processing can result in autolysis and culture failure. This gap
highlights the utility of Gram staining as a rapid diagnostic
tool, even when culture yield is compromised. The pathogen
profile of our study demonstrates a strong concordance with
the findings of Shrestha et al., who reported a similar culture
positivity rate of 24% with S. pneumoniae as the leading isolate
(62.5%).12 This similarity is significant as it corroborates the
continued dominance of S. pneumoniae in this demographic,
suggesting that empirical antibiotic regimens targeting
pneumococcal infections remain appropriate for our local
population. The presence of Gram-negative bacilli is notable
and is likely associated with the high prevalence of COPD in
our elderly cohort. This aligns with global trends where elderly
patients with comorbidities are at higher risk for Gram-negative
infection compared to the general population.Another study
conducted by Shah et al. showed higher culture positivity where
the culture positivity (38.88 %) and showed Klebsiella present in
21.05% of cases, followed by Pseudomonas and Escherichia.®
However, this could be due to the reporting of both blood and
sputum cultures in that study. Another study by Bhattacharya
et al. showed sputum positivity in 75% of cases, with the
most common organism being Streptococcus pneumoniae in
41.40% of patients.’ Despite these variations, the data from
our study serves as a vital epidemiological update, highlighting
the specific burden of pneumococcal disease in this setting and
underscoring the need for targeted stewardship to maintain
susceptibility in these key pathogens.

Radiologicalfindingsin our study was similartoastudy conducted
by Shah et al. where 56.82% of patients showed right-sided
pneumonia and 72.72% showed lower lobe preponderance,
followed by middle and upper lobes.®® The similarity between
these studies validates the external consistency of our data
and reinforces the established anatomical understanding
of pneumonia pathogenesis. Anatomically, the right main
bronchus is wider and more vertical than the left, facilitating the
gravity-dependent aspiration of pathogens and predisposing
the right lower lobe to infection.

Conclusion

This study delineates the clinico-microbiological and
radiological profile of community-acquired pneumonia among
elderly patients. Pneumonia was observed more frequently
in older females than males. Microbiologically, Streptococcus
pneumoniae remained the predominant etiological agent
in Western Nepal; however, Gram-negative organisms also
accounted for a substantial proportion of cases, underscoring
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the importance of maintaining broader pathogen coverage
in this setting. A high prevalence of smoking and chronic
obstructive pulmonary disease (COPD) was noted, suggesting
that these factors may represent key contributors to disease
burden in this population. The observed discordance between
Gram stain and culture findings highlights a potential impact of
prior antibiotic exposure and reinforces the need to consider
antecedent antimicrobial use when interpreting microbiological
investigations. Radiologically, right-sided lung involvement was
more common than left-sided involvement, with the lower
zones being most frequently affected. However, the relatively
small sample size, convenience sampling, and cross-sectional
design may limit the generalizability and causal interpretation
of the findings. Prior antibiotic use and reliance mainly on
sputum-based microbiological methods may have reduced
culture yield and underestimated pathogen diversity. Despite
these limitations, the study offers valuable region-specific data
that can guide empirical therapy and serve as a foundation for
larger multicenter studies in the future.
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Introduction

Abstract

Introduction: A pressure Ulcer is a serious hospital-acquired complication with high
global prevalence. Adequate knowledge and positive attitude of the nurses toward
pressure ulcer prevention are vital for quality nursing care. This study aimed to
assess the relationship of pressure ulcer prevention knowledge, attitude and care
performance of the nurses in a tertiary hospital in Nepal.

Methods: Aquantitative descriptive cross-sectional study was conductedamong 155
nurses using a simple random sampling method. Self-administered questionnaires
regarding pressure ulcer prevention knowledge and attitude developed by
Beeckman D and Care performance on a 5-point Likert scale developed by Sau-Beul
lee were used after pretesting confirmed internal consistency (Cronbach’s alpha
0.72). Data were collected from January to April 2025 after Ethical Approval (Ref.
no. 65/081) from the IRC of Pokhara Academy of Health Sciences. Informed written
consent was taken from the nurses. Data were analyzed in SPSS version 16.

Results: This study found that nurses in a tertiary hospital in Nepal had inadequate
knowledge and attitude toward pressure ulcer prevention. Nearly half of the
nurses demonstrated inadequate knowledge and negative attitude regarding ulcer
pressure prevention. About three-fifth of the nurses showed good care performance
with mild to moderate positive correlation between knowledge, attitude and care
performance.

Conclusion: This study concluded the critical gap in knowledge, attitude and care
performance among nurses regarding pressure ulcer prevention. It is recommended
to urgent need for actions to strengthen nurses by continuing professional
development, Pressure Ulcer Prevention protocols and clinical guideline for quality
patient care.

Keywords: Attitude, Care performance, Knowledge, Pressure ulcer, Prevention.

as PUs are widely regarded as an indicator of the quality of
nursing care.'® However, nurses had inadequate knowledge

Pressure Ulcer (PU) is a serious and preventable critical health
issue worldwide. PU remains a serious hospital-acquired
complication, with the global prevalence rising from 8.4% in
2020 to 16.6% in 2024, and mortality exceeding 60% among
long-term hospitalized patients.’* PU causes discomfort, poor
quality of life, high costs, and long hospitalization despite being
preventable.>®

Nurses play a crucial role in pressure ulcer prevention (PUP)
through regular risk assessment, skin evaluation, care planning,
and documentation.”® Adequate knowledge and positive
attitude of the nurses are vital for pressure ulcer prevention,

and negative attitudes toward PU prevention.>”%12 In Nepal,
research has examined nurses’ PUP knowledge and attitude but
not their association on care performance, identifying this gap,
this study aimed to assess the relationship of PUP knowledge
and attitude and self-reported care performance of the nurses
in a tertiary hospital, Nepal.

Methods

A hospital-based  descriptive  cross-sectional research
designwas used to assess the relationship of the nurses’
knowledge, attitudes and care performance toward PU
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prevention at Pokhara Academy of Health Sciences, Nepal.
Data were collected from January to April, 2025, following
ethical approval from the Institutional Review Committee
of Pokhara Academy of Health Sciences (Ref. no. 65/081).
The study population were all the nurses in the inpatient and
emergency departments during the data collection. All the
nurses working in inpatient and emergency departments
during the period of the data collection were included. The
nurses who were on leave and training during the study
period were excluded. Only 225 nurses were working in the
inpatient and emergency department of Pokhara Academy of
Health Sciences. The sample size was calculated using a finite
population formula originally developed by Robert V. Krejcie
and Daryle W. Morgan in 1970.% The estimated proportion of
the population was taken 0.59 at the significant level of 0.05
with 10% of non-response rate®® the sample was 155. A simple
random sampling technique was used to select the nurses from
sampling frame created by using the duty schedule of each
inpatient department.

The self-administered questionnaires were provided to the
nurses in their off-duty hours, which Included four parts. Part
one was demographic information consisting of age, working
experience, working department, education level, job title,
and training related to pressure ulcer prevention. Part two
included the knowledge of pressure ulcer prevention which
was originally developed byBeeckman et al.®* This instrument
consists of 24 questions with three answer options representing
6 domains of relevant pressure ulcer prevention aspects. The
correct response obtained 1 mark and the incorrect response
didn’t get any marks; the score ranged from 0 to 24. A higher
score means higher knowledge of pressure ulcer prevention.
The level of knowledge regarding pressure ulcer prevention was
categorized as adequate and inadequate based on the mean
score. The participants were classified as having adequate
knowledge if they scored higher than the mean, whereas
those scoring lower than the mean were categorized as having
inadequateknowledge. Part three included a 5-point Likert
-scale of 11 titled the attitude toward pressure ulcer prevention
developed byBeeckman et al.l® in the aspects of personal
competency, prioritization of pressure ulcer prevention,
environmental influences, responsibility, and confidence in the
effectiveness of prevention. Each item scored 1 for strongly
disagree to 5 for strongly agree, with scores ranging from 11 to

Table 1: Socio-demographic characteristics of the nurses

55. Among these items, 4,5,8, and 11 werereversed-scoreitems.
A higher score means more positive attitudes. The level of the
attitude toward pressure ulcer prevention was categorized as a
positive and negative attitude based on the mean score towards
attitude of pressure ulcer prevention. If the participants had a
higher score than the mean categorized as having a positive
attitude, whereas the participants scored lower than the mean
score categorized as having a negative attitude toward pressure
ulcer prevention.

Part four included the self-reported care performance of the
pressure ulcer prevention scale, which consists of 10 items on
a 5-point scale, which was developed based on pressure ulcer
prevention guidelines and intervention provided by the US
Agency for Healthcare Research and Quality (AHRQ) and used
by Sae-Beul Lee and et al.’” Each item on this scale scores 1 for
strongly disagree to 5 for strongly agree, ranging the score from
10-50. A higher score represents a higher care performance in
pressure ulcer prevention. The level of nurses’ care performance
toward pressure ulcer prevention was categorized as good care
performance if participants scored more than mean score and
poor care performance if their score was below the mean score.

For this study, a pretest was conducted with 15 nurses (10% of
the sample) who were excluded from the final study. The internal
consistency of the instruments was acceptable with Cronbach’s
alpha values of 0.72 for knowledge, 0.70 for attitudes and 0.73
for care performance scale. After obtaining written consent,
questionnaires were distributed to the participants. The socio-
demographic data were analyzed using descriptive statistics
(frequencies, percentages, means, and standard deviations).
The association of the PU prevention knowledge and attitude
and the care performance of the nurses was analyzed by
Pearson’s correlation. One-way ANOVA and Student’s t test
were used to find the differences in the mean PU prevention
knowledge, attitude and care performance. The collected data
were analyzed using SPSS Version 16.

Result

A total of 155 nurses participated in the study. The mean age
of the respondents was 28 years (SD+ 5.6), ranging from 20
years to 51 years. The working experience mean was 6.39 years
(SD+ 4.9), ranging from 1 to 26 years. Table 1 depicts the socio-
demographiccharacteristics of the participants.

(n=155)

T

Age Mean +SD 28.63 + 5.64 (ranging 20-51)
20-30 115 74.2
30-40 33 21.3
>40 7 4.5
Work experience Mean + SD 6.39 + 4.9(ranging 1-26)
1-3 years 53 34.2
3-5 years 30 19.4
5-10 years 47 30.3
More than 10 years 25 16.1

F =6.007 f=1.092 f=1.29
p=0.003# p=0.338 p=0.278
F=2.884 f=0.082 f=1.083
p = 0.038# p=0.97 p =.358
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Education level

ANM 3 1.9
PCL Nursing 44 28.4
BNS 46 29.7
BSN 55 35.5
Master 7 4.5

Working Department

High risk unit 67 43.2

Low risk unit 88 56.8
Job Title

ANM 3 1.9

Staff nurse 137 88.4

Hospital Nursing Supervisor 11 7.1

Nursing Officer 4 2.6
Do you have pressure ulcer prevention protocol

Yes 26 16.8

No 129 83.2
Follow Pup guideline

Yes 87 56.1

No 68 43.9
CNE on PUP

Yes 25 16.1

No 130 83.9

#Statistically significance at p< 0.05
CNE=Continue Nursing Education

Knowledge of the nurses related to pressure ulcer prevention
The study found the mean knowledge score of the nurses
related to pressure ulcer prevention was 11.52 + 2.18 standard
deviation and ranging from 7 to 22 out of 24, which was 48 out
of a hundred. Table 2 depicts the correct responses of 24 items
under 6 different domains relating to knowledge of pressure
ulcer prevention.

Table 2: Knowledge of the nurses regrading pressure ulcer
prevention (n=155)

esponse

Knowledge score relating to
pressure ulcer prevention means+ SD 11.52 + 2.18 (48%)
(Min 7- Max 22)

1. Aetiology and Development (6 items) 464 49.8

2. Classification and observation (5 items) 367 47.3
Risk Assessment (2 items) 159 51.2

4.  Nutrition (1 item) 103 66.5
Prevention: reduction of the magnitude 394 42.3
of pressure and shearing (6 items)

6. Prevention: reduction of the duration 300 48.3

of the pressure andshearing (4 items)

Foot note: The maximum possible correct response was obtained from total
number of participants multiply by total number of participants and total
items of each statement, here statement 1 had 6 items and total participants
were 155, the maximum possible correct response were (6X155=930). But the

correct responses were 464 out of 930 which was 49.8 percentage.

F-1.55 F=1.119, F=3.960
p=0.188 p=0.350 P = 0.004#
t=-1.54 t=2.77 t=-2.101
P=0.12 P= 0.006# p=0.37
F=0.953 P=0.427 F=.431 F=.312
P=0.731 P=0.81
t=1.781 t=2.692 t=-0.231
P=0.77 p = 0.008# p=0.818
t=0.77 t=2.396 t=1.856
P=0.44 p =0.018# p = 0.065
t=0.317 t=0.67 t=0.413
P=0.75 p=0.946 p =0.680

Attitude of the nurses relating to pressure ulcer prevention

The findings of this study showed the nurses had a positive
attitude towards pressure ulcer prevention, with a mean score
of 33.77 + 5.3, which is 61 out of a hundred. The item Personal
competency to prevent pressure ulcers scored highest with a
mean score of 3.36 + 0.78, whereas the item Responsibility in
pressure ulcer prevention scored the lowest with the mean
score of 2.99 + 0.78. Table 3 depicts the attitude of the nurses
regarding pressure ulcer prevention.
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Table 3: Attitude of the nurses regarding pressure ulcer
prevention (n=155)

Total average attitude score Mean + SD 3.18 0.48

Personal competency to prevent Pressure Ulcer 3.36 0.78

1. | feel confident in being able to prevent 3.75 1.04
Pressure Ulcers.

2. | was adequately trained to prevent 2.98 1.07
Pressure Ulcers.

Prioritization of Pressure ulcer prevention (2 3.06 1.02

items)

3. Heavy attention is paid to Pressure Ulcer 3.32 1.15
prevention.

4. Pressure Ulcer prevention is not that 2.81 1.61
important®.

Impact of pressure ulcer (3 items) 3.21 0.79

5. Pressure Ulcers almost never cause 3.42 0.96
discomfort for patients?.

6. The patient’s financial burden due to 2.15 1.26
Pressure ulcers is very high.

7. Pressure Ulcer’s financial impact on society 3.48 1.10
is high.

Responsibility in pressure ulcer prevention (2 2.99 0.78

Items)

8. | am not responsible even if a Pressure 2.15 1.26
Ulcer develops in my patients®.

9. | feel it my duty to prevent Pressure Ulcer.  3.84 1.19

Confidence in effectiveness of prevention (2

items) 3.30 0.89

10. Pressure Ulcersare preventable in high-risk  3.71 1.07
patients.

11. Pressure Ulcer prevention is almost 2.90 1.57
impossible?.

Total of all items 33.77 5.3

a Reversed-scored items.

Care performance of the nurses regarding prevention of
pressure ulcer

A self-reported care performance of pressure ulcer prevention
tool was used in this study. Table 4 shows the mean score of care
performance of the nurses regarding prevention of pressure
ulcer was 3.92 + 1.07 out of 5.

Table 4: Care performance of nurses regarding pressure ulcer
prevention (n=155)

v Juraes )

Over all care performance of nurses 3.92 + 1.07

1. I periodically check the skin condition of to 3.83+0.77
whom may develop pressure ulcers

2. I maintain a position of 30 degrees when taking  3.66 +0.73
a position (lying on the side).

3. | support such as pillows and water bags in 3.96 + 0.55
areas where the bones and beds are in contact
for a long time.

4.  When moving patients or changing their 3.84 +0.69
posture, | change their position without
dragging.

5.  Icheck from time to time that the anti-pressure  4.03 +0.71
ulcer apparatus such as air mattresses (air beds)
and air cushions works well

6. |change the position of patients with pressure ~ 3.98 +
ulcers or possible pressure ulcers every 2 hours. 0.716

7. | make sure that the hip area of the patient is 3.83 +0.88
seated up to the back of the wheelchair.

8. If clothes, bed sheets, etc. are wet, replace 4.05 +0.88
them as soon as they are found.

9. | take care not to sit in the same position for 3.95+0.75
more than 30 minutes in a wheelchair with
possible pressure ulcers

10. If there is a change in the skin condition of 4.11+0.79

patients who have pressure ulcers or possible
pressure ulcers, | record and report it.

Knowledge, Attitude and Care Performance level of the Nurses
regarding Pressure Ulcer Prevention

The findings of the study revealed about half of the nurses
(54%) had adequate knowledge regarding pressure ulcer
prevention. Similarly, just above half of the nurses (53%) have a
positive attitude toward pressure ulcer prevention. Three-fifths
of the nurses (60%) had good care performances. The findings
show the gap between knowledge, attitude and care
performance regarding pressure ulcer prevention. Figure 1
portrays the knowledge, attitude and care performance level
regarding pressure ulcer prevention among the nurses working
in a tertiary level hospital in Nepal.

60%

60%
50%

40%

Good

2
o
=l
=3
g
-4

Positive

30%

Inadequate
Poor

10%

0%
Knowledge

Attitude Care Performance

Fig 1: Knowledge, Attitude and Care Performance level of the
Nurses regarding Pressure Ulcer Prevention
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Relationship of knowledge, attitude and care performance of
pressure ulcer prevention among the nurses.

The study found that the direction and the strengths of the
positive relationship between knowledge, attitude and care
performance regarding pressure ulcer prevention. Table 5
depicts the relationship between knowledge, attitude and care
performance was statistically significant weak positive relation
respectively 0.164 and 0.219 at the significant level of 0.05.
The relationship between attitude and care performance was a
statistically significant moderate positive relationship (0.448) at
the significant level of 0.05.

Table 5: Relationship between Knowledge, Attitude, Care

Performance on PUP. (n=155)
knowledge Attitude Care
Performances
knowledge 1

Attitude .164710.041) 1

Care performance .2197°(0.006)  .448°(0.000) 1
*_ at the 0.05 level (2-tailed). **. at the 0.01 level (2-tailed).

Discussion

This study was conducted to assess the relationship between
the pressure ulcer knowledge, attitude and care performance of
the nurses working in a tertiary hospital in the western part of
Nepal. The findings of this study revealed that PUP knowledge
and attitude had a mild to moderate positive correlation with
the care performances of the nurses. The finding was contrast
with the findings of the study conducted on long-term facility
care workers in South Korea in 2022, which found a significant
positive, moderate to strong correlation with knowledge (r =
0.692, p <.001), attitude (r = 0.426, p < .001)." the differences
might be due to the study population and the setting, that study
conducted on care takers in multicenter long term health care
facilities.

This study revealed that the PU prevention knowledge score of
the nurses working in a tertiary level hospital in Nepal was 48%.
This score is lower than the findings of the study conducted in
China in 2021 that reported a 65% knowledge score among 510
ICU nurses.®® Similarly, the score is lower than another study
conductedin Chinain 2024 that reported a 63% knowledge score
among 1906 pediatric ICU nurses.* This discrepancy may be due
to the sample size and study setting. ICU nurses typically care
for critical patients who are at high risk of developing pressure
ulcers, can receive more specialized training and be involved in
intensivemonitoring. These factorsmay contributetotheirhigher
knowledge levels compared to nurses working in general wards.
Furthermore, this score was lower than the findings of the
study conducted in Iran in 2022, where 183 ICU nurses got 70%
PUP knowledge score.?’ This inconsistency may be due to the
differences in research instruments and study setting. Variations
in measurement tools and the specialized environment of ICUs
could have contributed to higher scores among Iranian nurses
compared to the nurses who work in general wards.

In contrast, the knowledge score in the study was higher
than the study conducted in Indonesia in 2021, where 235
community nurses attained a score of 30.7% in PUP knowledge
score.?* This discrepancy may be that community nurses often
have less exposure to high-risk patients compared to hospital-

based nurses.

This study found the nurses had a positive attitude towards PUP
with a mean score of 33.77 and a standard deviation of 5.3,
which is 61.4 percent of the total attitude score. The finding
was consistent with a study conducted in Korea in 2019 with
282 nurses complying with a mean attitude score of 33.80 and
a standard deviation of + 2.48. Similarity between the findings
might be due to the use of similar research instruments and a
similar setting in the inpatient departments where the patient
with the risk of developing PU is higher than the outpatient and
ambulatory health services. In contrast, the study conducted in
Jordan in 2017 among 112 ICU nurses found a similar attitude
score despite using different research instruments developed
by Moore and Price; that study found the attitude score of the
ICU nurses was 3.8out of 5.2

This study found that the age (f=6.007,p=0.003), working
experience  (f=2.884,p=0.038)of the respondents are
statistically significant factors of the PUP knowledge, similarly
working department (t=2.77, p=0.006), follow PUP guideline
(t=2.396,p=0.018) are statistically significant with PUP attitude
and education level (f=3.960, p=0.004) is statistically significant
with the care performance of the respondents of study. The
findings of the study are consistent with the study conducted in
Finland in 2022%, that study found that the working experience
of the 554 nurses was statistically significant with the PUP
knowledge. That study also found that education level and
working unit were also statistically significant with the PUP
knowledge. This discrepancy in the study might be due to the
sample size, study setting and study design.

The study was conducted in single center that may limit the
generalization of the findings. Furthermore, the self-reported
guestionnaires were used which might introduce the response
bias as participants might have overestimated for their
knowledge, attitude and care performances

Conclusion

The study emphasizes a significant critical gap between existing
nursing practices and evidence-based standards in pressure
ulcer prevention. The findings illuminate the urgent need to
strengthen nurses’ competencies and the development of
institutional protocol for safer effective and compassionate
patient care.

The study recommended that future study be conducted using
multicenter designs and objective performance measures to
validate findings and generalizability of the study.
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Abstract

Introduction: Dental anxiety is a significant concern for both dentists and patients.
Till date, no study has been conducted in Nepal about dental anxiety during Root

canal Treatment (RCT). Therefore, the aim of this study was to evaluate dental
anxiety among patients undergoing endodontic Treatment in a Tertiary care hospital

Online Access

o0

Methods: A total of One hundred twelve patients presenting for an endodontic
visit were recruited for the study. A questionnaire was administered and Modified
Dental Anxiety Scale (MDAS) was used as an assessment tool to record level of
anxiety. Data were analyzed in SPSS version 24. Mean anxiety scores before and
after treatment were compared using paired t test, difference between males
and females were analyzed using independent t-test while comparisons among
different age groups were performed using one way ANOVA followed by Post Hoc
tukey test.

DOI: 10.70250/mjpahs233 Results: Anxiety was detected more frequently in females than in males both
before treatment (p < 0.001) and after treatment (p = 0.020). Before endodontic
treatment, the mean dental anxiety score was 10.13 + 2.95, which significantly
reduced to 8.28 + 2.53 after treatment. There was statistically significant reduction

in dental anxiety following treatment (t = 7.19, p < 0.001).
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Conclusions: Females are more anxious than males while receiving endodontic
treatment. The mean dental anxiety score was usually reduced after the first
endodontic session. This shows that clinicians can significantly reduce patient
distress with effective pain management.

keywords: dental anxiety, endodontic, root canal treatment, modified Dental
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Introduction

Dental anxiety is the most common disorder that hinders
patients' ‘ability to comply with the dental treatment leading
to avoidance of dental care.! Anxiety is the main reason
for delaying or canceling appointments which impacts the
quality of oral health.2 Many studies suggests that nonsurgical
endodontic treatment can also influence dental anxiety.?
American Association of endodontists showed that public
perceptions of root canal treatment were not positive due to
complain of pain associated with the endodontic procedures.*
Age and gender may influence level of dental fear and anxiety
during the endodontic treatment. It has been reported that
anxious patients tend to have lower pain thresholds, especially
in the oral region.®> Anxious patients tend to overestimate pain,

and require more chairside time for stress reduction. This
extra chairside time could potentially increase level of stress
experienced by both the patient and the dentist. Previous
research on dental anxiety has focused on comprehensive
dental treatment. No studies have been conducted on dental
anxiety associated with endodontic treatment in Nepal. Hence,
the present study aimed to assess anxiety levels before and
after endodontic treatment.

Methods

This study was conducted at Department of Dentistry, Pokhara
Academy of Health Sciences, Pokhara, Nepal from May, 2025
to October 2025 AD with a sample size of 112 participants.
Ethical clearance was obtained from the Institutional Review
Committee (ref-97/081) at Pokhara Academy of Health
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Sciences on 27 April 2025 AD. Patients reporting to the Out-
patient Department of Dental Surgery undergoing endodontic
treatment were enrolled in the study. The provisional diagnosis
of the patient was verified by the two endodontists of the
concerned department. Convenience sampling technique was
used for the selection of participants.

The minimum required sample size was estimated to be 112.
Male and female patients in the age group ranging above 18
years were selected. In this study, the patient who could give
written and verbal consent along with appointment for non
surgical root canal treatment were included. Each patient with
known history of anxiety-related disorders, Pregnant females,
unwilling or unable to provide verbal consent, Subject with
special needs and patients with no endodontic treatment like
scaling, extraction, denture requirement, and restorations were
excluded from the study.

The sample size was derived by using the previous study®
Sample size has been calculated using formula

— 52 2 2
n=2* ,0 / (e of mean)

where,n= sample size

Za/2 =196

o= standard deviation=3.03

e=margin of error = 0.05

Mean=12.296

Placing these values in the formula provided above,

n=93.31

Adding 20 % non-response rate, Total sample = 111.97
=112

The selected patients were first explained about the study and
consent was obtained from them. A reliable and valid Nepali
version of MDAS (Modified Dental Anxiety Scale)® was used as
an assessment tool to assess dental anxiety of patients. A MDAS
is the most commonly used questionnaire and has a good cross-
cultural reliability and validity. MDAS consists of 5 questions
each with a 5-category rating scale, ranging from ‘not anxious’
to ‘extremely anxious. Data analysis was done with the SPSS for
windows, version 24. The critical level of significance was set at
p<0.05, while the confidence interval was 95%.

Mean, standard deviation for quantitative data and frequency,
percentage for categorical data were computed. Paired t-test
was performed to determine the difference mean anxiety
scores before and after treatment. Independent t-test was done
to determine the difference in mean anxiety scores among
males and females. One way ANOVA was done to determine the
difference in mean anxiety scores among different age groups.
Post Hoc tukey test was done for further pairwise comparison
in between different age groups.

Results

A total of 112 patients undergoing root canal treatment with
mean age of 35.17+16.79 years (minimum age = 18 vyears,
maximum age = 70 years) were included in the study. Among
them, 61 (54.5%) were males and 51 (45.5%) were females. The
largest proportion of participants belonged to the <25 years age

group (43, 38.4%), followed by 26—-35 years as shown in table 1
(24, 21.4%).

Table 1: Demographic characteristics of the study participants
(n=112).

Male 54.5
Sex

Female 51 45.5

<25 43 38.4

26-35 24 21.4
Age in years 36-45 18 16.1

46-55 14 12.5

>56 13 11.6

The mean dental anxiety score before treatment was 10.13 +
2.95, which significantly reduced to 8.28 + 2.53 after treatment.
Paired t-test analysis showed a statistically significant reduction
in dental anxiety following treatment as shown in table 2(t =
7.19, p<0.001).

Table 2: Comparison of dental anxiety scores before and after
treatment (n = 112).

Variable Mean t SD o 88
Difference

Anxiety 10.13 £ 2.95

score before

treatment 1.85+£2.72 7.19 111 <0.001*
Anxiety score 8.28 £2.53

after treatment

Table 3 demonstrates the comparison of dental anxiety
scores by gender before and after treatment. Female patients
demonstrated significantly higher dental anxiety scores than
males both before treatment (p < 0.001) and after treatment
(p = 0.020).

Table 3: Comparison of dental anxiety scores by gender before
and after treatment (n = 112).

[antatyssors ———so | maanzsD | piniun” |

Male 9.05+2.54

Before treatment <0.001
Female 11.41+£2.91
Male 7.77 £2.65

After treatment 0.020
Female 8.88+2.26

*Independent t test

Table 4 shows the comparison of dental anxiety scores by age
groups before and after treatment. No statistically significant
difference was observed in pre-treatment dental anxiety scores
across different age groups (p = 0.103) but post-treatment
anxiety scores differed significantly (p = 0.019). However,
multiple pairwise comparisons using post-hoc Tukey test did
not show significant differences between any of the groups
during post-treatment as shown in Table 5 (P>0.05).
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Table 4: Comparison of dental anxiety scores among different
age groups (n =112).

Category Before treatment | After treatment

. 11.02+2.91 9.28 +£2.96

Age in years
26-35 9.38+3.81 7.63+2.45
36-45 9.22+1.48 7.94+1.76
46-55 9.64 + 3.56 7.64+2.31
256 10.31 +0.85 7.31+0.85

F - 1.98 3.07

P value* - 0.103 0.019

*One way ANOVA

Table 5: Multiple comparison of dental anxiety scores within
different age groups (n = 112).

Age in years Mean difference | Standard error | P value*
<25 26-35 1.65 0.62 0.067
3645 1.33 0.69 0.299
46-55 1.64 0.75 0.196
256 1.97 0.77 0.087
26-35 36-45 -0.319 0.76 0.993
46-55 -0.018 0.82 >0.99
>56 0.317 0.84 0.996
36-45 46-55 0.302 0.87 0.997
>56 0.64 0.89 0.952
46-55 256 0.34 0.94 0.996

*Tukey HSD test

Discussion

The present study aimed to assess preoperative and
postoperative anxiety levels among patient attending for
endodontic treatment in department of dentistry at Pokhara
academy of health sciences. A reliable and valid Nepali version
of MDAS were used as an assessment tool in the present study
to assess dental anxiety.

A total of 112 study population undergoing endodontic
treatment with mean age of 35.17+16.79 years (minimum
age = 18 years, maximum age = 70 years) were included in the
study. The largest proportion of participants belonged to the
<25 years age group (43, 38.4%). MDAS of same patients before
and after treatment were compared. When the MDAS scores
were compared before and after treatment, patients showed
higher anxiety score before undergoing endodontic therapy.
Previous studies had suggested that endodontic procedures
have been associated with increased anxiety than restorative or
prophylactic treatments. Anxiety related to endodontic therapy
can also arise when a patient hears a negative experience of
another person who underwent a similar dental procedure.
The mean dental anxiety score before root canal treatment
was 10.13 + 2.95, which significantly reduced to 8.28 + 2.53
after treatment. The MDAS scores significantly decreased from
pre-ET to post-ET (p < 0.001). The results of this study are in
agreement with another study conducted by Riyadh et al.”
Reduction in mean dental anxiety score after ET may be due
to the decreasing pain after initiating root canal treatment.
The Present study showed the association between Anxiety
and pain.® Another possible reason for the reduction in anxiety

during subsequent visits is that, after the first treatment session,
patients may realize that the procedure is less painful than they
had initially expected, leading to less anxious during subsequent
visits. Study shows that good communication with the patient
can also reduce patient anxiety.® Study also shows that longer
patients wait in the reception area before treatment, the more
anxiety they report.®

In the present study, female patients demonstrated significantly
higher dental anxiety scores than males both before treatment
(p < 0.001) and after treatment (p = 0.020). The result in the
present study is consistent with the findings of previous
studies.”*! in which female patients reported higher anxiety
compared to male patients. However, this was in contrast to a
study conducted by Varada et al which revealed no significant
differences in anxiety reduction across gender.'? Differences
in anxiety levels between sexes in the present study may
be attributed biological factors, psychosocial factors and
heightened pain sensitivity.**

No significant difference was found in pre-treatment dental
anxiety scores across different age groups (p = 0.103) in the
present study. Patients aged 18-25 years exhibit highest
anxiety levels than those in other age groups. These findings are
concordant with those of previous studies investigating anxiety
levels.’* However, post-treatment anxiety scores differed
significantly among age groups (p = 0.019) suggesting that
age may be a contributing factor in post- endodontic anxiety
expression.

There are several limitations in the present study. Data
were collected from single center which can lead to limited
generalizability, potential bias and lack of heterogeneity.
Multicenter studies are suggested to be conducted for
generating high impact and reliable evidence. Anxiety scores
are based on self reported measures which were subjected to
response bias or recall bias.

Conclusions

The mean dental anxiety score was significantly reduced
after endodontic treatment. Educating patients on modern
endodontic techniques can serve as an effective strategy
for reducing pre-treatment anxiety. This Study emphasizes
that addressing dental anxiety through both awareness and
intervention helps to improve patient outcomes and overall
satisfaction with dental procedures Future research is needed
to further explore the management of dental anxiety in
endodontics.
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Abstract

Introduction: Gallstone disease (GSD) is a common digestive disorder and is
often linked to metabolic problems. Dyslipidaemia, which includes high levels of
triglycerides, total cholesterol, and low-density lipoprotein (LDL), along with low
levels of high-density lipoprotein (HDL), may lead to excess cholesterol in bile and
result in gallstone formation. This study aimed to assess the relationship between
serum lipid profile and gallstone disease.
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E E Methods: This study is a quantitative observational analytical study. Non probability

convenience sampling method was used. Hospital-based case-control study was

conducted at the Pokhara Academy of Health Sciences starting in September 2024

to September 2025. A total of 438 participants were included, with 219 patients

E with gallstones (cases) and 219 individuals without gallstones (controls). Fasting

" blood samples were collected to measure serum total cholesterol, triglycerides,

LDL, and HDL levels at the time of admission. Data were analysed using SPSS version
20.0, and a P value of less than 0.05 was considered statistically significant.

a
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Results: Total number of male participants was 203 and female participants was
235. Among 219 case population, 80 (36.5%) were male and 139 (63.5%) were
female. Out of 219 control population 123 (56.2%) were male and 96 (43.8%) were
female. Total cholesterol, triglyceride and LDL among case were significantly higher
than control, with p value <0.001 whereas there was no significant difference in
HDL between case and control with p value = 0.265.
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in patients with gall stones than the patients without gall stones suggesting that

dyslipidemia could be a factor leading to stone formation.
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20-30 years. As the obesity, associated with insulin resistance
and various metabolic syndromestend to rise, the prevalence

Introduction

Gallstone disease (GSD) known as cholelithiasis poses a
considerable burden on healthcare systems globally and stands
as one of the most prevalent disorders among patients seeking
emergency care in hospitals due to abdominal discomfort.! In
developed nations gallstone is one of the prevalent disease
wherease in developing nations where traditional diets are
consumed, it is least prevalent.? It is a common condition,
affecting between 10% -20% of the global population, and in
western world, the prevalence of gallstone ranges about 7.9%
in Men to 16.6% in Women. Among Asians, the prevalence
varies from approximately 3% to 15%. However, in Nepal
prevalence of gall stone disease ranges from 2.44% to 6.45%.3
The incidence of gallstone is found to be four times higher in
females than in males, with a high prevalence in the age group

of gallstone is also rising. Roughly one million new cases are
discovered every year.*

Cholesterol gallstones are more common in obese individuals,
with the risk being especially high for those with the higher
body mass index. Furthermore, the incidence of gallstones rises
with age.®

Gallstones are categorized into three types based on their
chemical composition: Cholesterol stones, Pigment stones, and
Mixed stones. Most gallstones consist of calcium carbonate,
cholesterol,calcium bilirubinate, or a combination of these
substances. When the liver secretes bile that is supersaturated
with cholesterol, leading to formation of cholesterol
crystallization and nidus within the gallbladder, the cholesterol
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gallstones are formed. This process is worsened by gallbladder
stasis and is often associated with factors such as high-calorie,
obesity and cholesterol-rich diets and certain medicines. Biliary
cholesterol secretion is increased by the dietary cholesterol in
gallstone patients.®

Approximately half of the patients with gallstones exhibit an
abnormal lipid profile.%” The association of high triglycerides
(TG) and low high-density lipoprotein (HDL) levels are most
consistently linked to gallstones, whereas association of total
cholesterol (TC) and low-density lipoprotein (LDL) are less
consistent with gallstone.®%° The etiology of gallstones is likely
multifactorial, involving metabolic factors, infections, and bile
stasis.’ Elevated serum TC, LDL cholesterol, triglyceride and
reduced HDL cholesterol levels appear to play significant roles
in the development of gallstones especially in females and on
the age-related changes in the chemical composition of gall
stone.??

Several studies have shown that there is an association
between gall stones and abnormal lipid profile, alternation in
lipid metabolism plays major role in the pathogenesis of gall
stone formation.®

The aim of this study is to analyse the serum lipid profile of
patients with cholelithiasis prior to surgical intervention, to
identify any significant lipid abnormalities associated with
the condition, and to provide insights that helps the high-risk
patients.

Methods

This study is a quantitative observational analytical study. Ethical
approval was obtained from Institutional Review committee of
Pokhara Academy of Health Sciences with reference number
54/081. Non probability convenience sampling method was
used. Sample size was obtained by Cochranes formula where
prevalence (p) was taken 0.15 from a study conducted by Joshi
et al, 5% margin of error (d) was used with confidence interval
of 95%. The calculated sample size was 196 in each group. For
better yield we took the sample size of 219 participants in each
group.

A case-control study conducted among 438 patients (219
patients in each group) in the Department of Surgery, Pokhara
Academy of Health Sciences from September 2024 to September
2025. Patients diagnosed as cholelithiasis after ultrasound or
CT scan were included in the study. The first 219 patients (ie.
case group) were with gallstone whereas the second (ie. control
group) were another 219 patients without gallstone. Fasting
blood samples were collected from admitted gall stone cases
to measure serum total cholesterol, triglycerides, LDL, and HDL
levels.Similarly, lipid profile of the patients who visited Surgical
OPD (without gall stones) was also noted after taking their
consent.

All the gallstone patients of age >18 years presented to the
Department of Surgery via outpatientor emergency setting
and willingly gave written informed consent were included.
Patients with common bile duct stones or suffering from biliary
malignancy or having an immunocompromised state, pregnant
women with gallstones, patients with comorbid conditions like
cardiac disease, renal failure, ascites or hypoproteinaemia and
patient with any abdominal mass having gall stone and patients
with history of any previous abdominal surgerywere excluded.

Following an overnight fasting 5mL of venous blood was
collected from each subject using serum separator tubes.
The level of serum TC, LDL-C, HDL-C and TG were analysed.
The collected data were stored in an electronic database
using Microsoft Excel. Statistical analyses were performed
using SPSS version 20.0 for Windows. Results were analysed
using appropriate statistical tests. Descriptive statistics were
calculated for all variables. For analytical statistics, Manwhitney
U test was applied to compare mean TC, LDL, HD and TG among
case and control. The level of significance was predetermined at
a P-value < 0.05 with a 95% Confidence Interval (Cl).

Results

Total number of male participants was 203 and female
participants was 235 Among 219 case population, 80 (36.5%)
were male and 139 (63.5%) were female. Out of 219 control
population 123 (56.2%) were male and 96 (43.8%) were female.
Highest population that participated was from age group 41
- 50 years (116 participants). Highest population of cases and
control were both from age group 41-50 years which was 67
(30.6%) and 49 (22.4%) respectively.

Table 1: Distribution of case and control according to gender
and age group category

n (%) n (%)
Gender Male (203) 80 (36.5) 123(56.2) <0.001
Female (235) 139 (63.5) 96 (43.8)
<30 (56) 16 (7.3) 40 (18.3)
31-40 (84) 47(21.5) 37(16.9) 0.003
Agegroup 41-50 (116) 67 (30.6) 49 (22.4) 0.001
51-60(105) 58 (26.5) 47 (21.5) 0.001
>60 (77) 31(14.2) 46(21.0) 0.111

Table 2 shows that the total cholesterol, triglyceride and LDL
among case and control were significantly high with p value
<0.001 whereas there was no significant difference in HDL
among case and control with p value = 0.265

Table 2: Comparison of lipid profile between case and control

Variables | siatsts | case | conrol | Puaue |

Total Mean 255.99 183.01 <0.001
Cholesterol  rank

Median 191.70 168.30

(IQR) (165.0-222.0)  (145.70-

188.40)

Min-max 66.10-301.73 88.80-317.60
Triglyceride Mean 247.94 191.06 <0.001

rank

Median 172.40 130.25

(1QR) (122.80- (90.40-187.00)

259.70)

Min-max 20.90-509.70 39.90-467.40
HDL Mean 212.76 226.24 0.265

rank

Median 43.80 45.60

(IQR) (38.13-51.60)  (37.00-53.00)

Min-max  18.13-79.40 13-73
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LDL Mean 251.27 187.73 <0.001
rank
Median 125.20 106.60
(1QR) (101.20- (86.10-128.10)
151.40)
Min-max  18-255.49 40.40-231.28

Mann Whitney U test; P value significant at <0.05

Table 3 shows that total cholesterol, triglyceride and LDL were
significantly different among male case and male control with
total cholesterol being significantly high among male cases (p
value > 0.001). whereas HDL showed no significant different
among male case and male control (p value = 0.538)

Table 3: Comparison of lipid profile between case and control in male category

Case (80) Control 123) Pualie

Total Cholesterol Mean rank 119.68
Median (IQR) 190.26
(165.65-220.60)
Min-max 66.10-290.90
Triglyceride Mean rank 112.51
Median (IQR) 183.10
(113.70-273.72)
Min-max 20.90-509.70
HDL Mean rank 98.85
Median (IQR) 41.75
(36.62-48.38)
Min-max 22-79
LDL Mean rank 116.84
Median (IQR) 125.05
(101.42-145.82)
Min-max 18-217

Mann Whitney U test; P value significant at <0.05

90.50

168
(145.70-193.90)

88.80-317.60
95.17

141.69
(99.20-209.60

39.90-427.20
104.05

43.50
(36.60-51.70)

20.60-71.90
92.35

106.50
(86.0-130.54)

40.40-231.28

0.001

0.040

0.538

0.004

Table 4: Comparison of lipid profile between case and control in female category

Voiables —satstes | casel13) Contro 99 TR

Total Cholesterol Mean rank 136.50 91.21 <0.001
Median (IQR) 192.20 168.95
(164.60-222.30 (145.97-186.72)
Min-max 104.80-301.73 97.70-233.80
Triglyceride Mean rank 137.35 89.98 <0.001
Median (IQR) 171.90 109.25
(124.0-251.18) (83.22-159.27)
Min-max 124-251.18 40.60-467.40
HDL Mean rank 111.08 128.02 0.060
Median (IQR) 44.30 48.20
(39.30-52.90) (40.92-54.37)
Min-max 18.3-79.4 13.40-73.90
LDL Mean rank 134.38 94.28 <0.001
Median (IQR) 125.20 107.70
(101.20-154.20) (87.02-124.00)
Min-max 54.20-255.49 40.70-170.30

Mann Whitney U test; P value significant at <0.05

Table 4 shows that the total cholesterol, triglyceride and LDL
among case and control were significantly high with p value
<0.001 in female case than in female control whereas there was
no significant difference in HDL among female case and female
control with p value = 0.06.

Discussion

In our study the mean age of case was 47.87+12.08 years and
control was 47.37+15.59 years which is similar to a study done
by Vaidehi et al where the mean age was 46.18+13.8 years and
Nayal et al where the mean age of the case was 48.6 + 11.5
years.'*1> Population of female case was higher in our study
(63.5%) than males which was similar to the findings in study
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done by Siva et al.*® The findings were similar to most of the
findings in many studies which suggested higher incidence of
cholelithiasis among females and growing age.

Pathophysiology of dyslipidaemias leading to gall stone
formation can be explained by 3 processes- a) cholesterol
supersaturation of bile, (b) reduced gall bladder motility and (c)
presence of kinetic, pro nucleating protein factors.?” Bile salts
that are produced in the liver and stored in gall bladder emulsify
dietary lipids into micelle. Hypersecretion of cholesterol leads
to supersaturation. During postprandial contraction of gall
bladder flushes microcrystals from gall bladder.’®*° Patient with
efficient emptying have higher risk of gall stone. Kinetic protein
factors influence microcrystal formation in supersaturated bile.
Mucin is an important crystallization promoting protein.?

Our study showed that the serum total cholesterol, triglceride
and LDL was significantly high among cases which justified
the findings obtained by Dwivdi et al. where the association
revealed that serum TC, TG and LDL increases in patients
with cholelithiasis as compared to healthy individuals.?* The
findings regarding TC, TG and LDL among female that revealed
the difference was highly significant ( p value > 0.001) was
also similar with the findings of Vaidehi et al where it was
significantly high ( p value >0.001) in both females of less than
40 years and females above 40 years.™ These finding could be
also justified by many other studies where it showed significant
relation between serum TC, TG and LDL with gallstone.

This study was conducted in a single centre, which may restrict
the general applicability of the findings. The composition of
gallstones was not analysed, and important confounding factors
such as dietary habits, lifestyle patterns, and components of
metabolic syndrome were not evaluated. The number of male
and female case and control couldn’t be matched. The study
also couldn’t match number of cases and controls in many ages
group category. In addition, the case-control design does not
establish a causal relationship, and multivariate analysis was
not performed to control for potential confounders.

Conclusion

The serum total cholesterol, triglyceride and LDL is higher
among patients with cholelithiasis than the controls however
the serum HDL among patients with cholelithiasis was not
significantly different than the controls.Higher triglycerides,
total cholesterol and LDL levels were commonly seen in
gallstone patients. This highlights that dyslipidemia can be an
important factor that can contribute to gallstone formation
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Introduction

Abstract

Introduction: Cancer is the major global health problem which has currently
become the most important barrier to increasing life expectancy worldwide in
the 21st century. Cancer is the second leading cause of death worldwide while in
adolescents it accounts as the fourth leading cause of death globally. The burden
related to cancer incidence and mortality is also in increasing trend in Nepal. Thus,
this study aimed to assess the awareness of cancer among adolescents in Pokhara.

Methods: A descriptive cross-sectional study was conducted among 280 adolescents
studying in class XI and Xl in Pokhara Aadarsha Secondary School, Pokhara using
non-probability convenient sampling technique. Data was collected after informed
consent through self- administered structured questionnaires on10th and 11th
Sept 2023. Descriptive and inferential (chi square) statistical tests were performed
for the data analysis.

Result: The results showed that 84.3% of the adolescents had low level of awareness
regarding cancer. Majority of the respondents knew cancer is non-communicable
disease (93.9%) followed by lung cancer is caused by excessive smoking (91.8%).
There was statistically significant association between level of awareness and
gender (p=0.04), stream (p<0.001) as well as educational status of mother (p=0.01)
and father (p=0.03).

Conclusion: The study concludes that more than three-quarters of the adolescents
had low level of awareness regarding cancer. There is statistically significant
association of level of awareness with gender, stream as well as educational status
of mother and father. This study highlights education is essential for adolescents
regarding cancer awareness to promote healthy lifestyles and also for the
application of preventive measures on time.

Key words: Adolescents, awareness, cancer

is also in increasing trend in Nepal.? It is the fifth leading cause
of death with 14,704 deaths and 22,008 new cancer cases

Cancer is the major global health problem which has currently
become the most important barrier to increasing life expectancy
worldwide in the 215 century.? According to GLOBOCAN 2022,
1,35,234 new cases has been estimated and 52,186 cancer
related deaths were reported among the adolescents aged
10-19 years of age with highest burden seen in Asia.®* Cancer
has become second leading cause of death worldwide while
in adolescents it accounts as fourth leading cause of death
globally.**The burden related to cancer incidence and mortality

reported in 2022.%¢

In the developing countries the burden of cancer is expected
to double over the next two decades due to socioeconomic
changes, such as increased tobacco use, increasing trend in
aging populations and unhealthy lifestyles related factors
including food habits, sedentary lifestyle, sexual behavior, and
environmental pollution due to industrialization.?’

Adolescence is considered as the key window period of
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development wherein adolescents undergo physical,
psychological, social, and educational changes. Alongside these
changes, responsibility related to health issues takes shifts from
the parents to the adolescents. Health-related behaviors that
continue into adulthood are often established throughout this
phase.® Adolescence has also been recommended as an ideal
phase to promote health given the foundation that there is the
formation of future health-related lifestyles, behaviors, habits
and attitudes during this stage.®

Modifying the risk factors that arise during adolescence can
potentially prevent one third of cancers. Lack of awareness
related to cancer may contribute to unhealthy behaviors, lower
uptake of screening program, delayed symptom presentation
and late — stage cancer diagnosis hampering successful
treatment outcomes. %

Awareness in cancer is the key to early detection and diagnosis
and results in better health-seeking behavior and treatment
modalities as well.’> Awareness also plays an effective role for
the application of preventive measures on time which include
life style changes to decrease the cancer risk, vaccines for
cancer causing infections, cancer screening and early diagnosis
of symptomatic diseases.’>*

A cross-sectional study was conducted on Adolescents’
awareness of cancer risk factors and associations with health-
related behaviors among 478 adolescents of age group 11 to
17 years. The study revealed that the adolescent’s cancer
awareness was low.*

Cancer awarenessis low in Nepal as well. A cross-sectional study
was conducted among 154 adolescents in Bharatpur Nepal. Low
level of awareness was seen among 28.6% respondents.?

Little is known from Nepal regarding cancer awareness. Thus in
relation to this context, the study aimed to assess the awareness
regarding cancer among adolescents.

Methods

A descriptive cross-sectional study was carried out to assess the
level of awareness regarding cancer among the adolescents.
The study adhered to ethical protocols, obtaining clearances
from the Institutional Review Committee, Manipal Teaching
Hospital (Ref. No. MCOMS/IRC/542). Administrative approval
was obtained from the Principal of Pokhara Aadarsha Secondary
School (PASS). Sample of the study was 280 students studying in
class Xl and Xll in PASS of Pokhara-01, Nepal. Data was collected
on 10" and 11t Sept 2023 after informed consent from parents
and assent from students as well ensuring anonymity through
structured self- administered questionnaires.

Sample was selected by using non- probability convenient
sampling. Inclusion criteria included students who were
present during the time of data collection and those willing to
participate in the study.

The desired sample size for the research study was 294 which
was calculated by taking prevalence of 50% with 5% level
of significance. Sample size (n) = Z’pq/ e? = 266. After adding
10% non-response rate i.e. 27. The desired sample size was
266.7+27 = 293.7=294. Where, Z= 1.96 at 95% confidence level,
prevalence (p) = 50% = 0.5, q = 1-p which is (1-0.5=05), margin
of error = 6%. Total population size was 428 with 222 students
in class XIl and 208 students in class XI. Data collection was
done from 294 students studying in the afternoon shift. The

guestionnaires were distributed to 294 students but 14 of the
guestionnaires were incomplete so they were not included in
the final data analysis. Consequently 280 was the final sample
size.

The instruments had three parts. Part | consisted of questions
related to socio-demographic characteristics which included
age, gender, class, subject, ethnicity, permanent residence,
current stay, family type, educational status of father and
mother and family history of cancer.

Part Il included the source of information on cancer. It was
multiple response question. Part Ill included the awareness
questions related to cancer which included definition, common
cancer in world and Nepal, risk factors, warning signs, screening
tests, treatment modalities and preventive measures.

Cancer awareness level was measured by the use of 16
structured self-administered questionnaires including 12
multiple choice questions and four multiple response questions
which included questions related to risk factors, warning signs,
treatment modalities and preventive measures of cancer. Each
correct answer was scored by 1 and wrong answer by 0. The total
score ranged from 0 to 40. In order to determine the level of
awareness, the total scores were calculated as a percentage and
divided into three groups based on Bloom’s cutoff point: high
level scores were 80-100%, moderate level scores were 60-79%
and low level scores were less than 60%. Through a thorough
assessment of literature, peer review and interaction with
research experts and oncologists, the validity of the instrument
was preserved. To determine the instrument’s practicability,
10% (29 students) of the entire sample were pretested while
studying in the same environment during the morning shift. The
primary study did not include those samples. After that data
entry and analysis was done in Statistical Package for Social
Science (SPSS) version 20. Data interpretation was done by using
descriptive statistics in terms of frequency, percentage, mean
and standard deviation and inferential statistics in terms of chi
square to find out the association between level of awareness
on cancer and selected variables at 5% level of significance.

Result

Out of 280 respondents, more than half (67.5%) of the
respondent’s age was 15 to 17 years. Respondent’s mean age
was 17.09 years with the standard deviation + 0.933. Regarding
gender, 61.4% of the respondents were male. More than half of
the respondents (53.9%) were from class Xl and 68.2% students
were studying in the management stream. Only 13 respondents
(4.6%) reported a family history of cancer (Tablel).

MJPAHS | VOL 09 | NO. 1 | JAN - JUN 2026




ORIGINAL ARTICLE

Pokharel G, et.al. Jan-Jun. 2026;9(1):39-45.

Tablel: Background information of the adolescents n=280

Age

15- 17 years 189 67.5
18 - 19 years 91 32.5
Mean + SD =17.09 +0.933

Gender

Male 172 61.4
Female 108 38.6
Class

11 129 46.1
12 151 53.9
Stream

Science 89 31.8
Management 191 68.2
Ethnicity

Brahmin/ Chhetri 141 50.4
Janajati 53 18.9
Dalit 56 20.0
Madhesi 30 10.7
Permanent Residence

Rural municipality 69 24.6
Municipality 72 25.7
Sub-metropolitan city 11 3.9
Metropolitan city 128 45.7
Current stay

Own house 157 56.1
Rented room 123 43.9
Family type

Nuclear 198 70.7
Joint/ Extended 82 29.3
Education status of mother

Illiterate 18 6.4
Can read and write 53 18.9
Basic 68 24.3
Secondary 86 30.7
Bachelor 39 13.9
Post graduate 16 5.7
Education status of father

llliterate 8 2.9
Can read and write 41 14.6
Basic 78 27.9
Secondary 86 30.7
Bachelor 42 15.0
Post graduate 25 8.9
Family history of cancer

Yes 13 4.6
No 267 95.4

Regarding the source of information which was multiple
response, more than half (53.9%) of respondents got
information through social networking sites (SNS) followed by
mass media (34.6%), books/ magazines (18.6%) and health
workers (16.8%). (Table 2)

Table 2: Source of information regarding cancer on adolescents
n= 280

Mass media 97 34.6
Health workers 47 16.8
Family members 21 7.5
Books/ Magazines 52 18.6
Friends 20 7.1
Social Networking Sites(SNS) 151 53.9

# Multiple response

Out of 280 respondents, majority knew cancer is non-
communicable disease (93.9%) followed by lung cancer is
caused by excessive smoking (91.8%). Most of them (83.2%)

believed tobacco consumption/smoking causes cancer and
avoiding smoking and alcohol consumption can prevent cancer
(74.6%).Less than half (35.7%) of the respondents knew Human
Papillomavirus (HPV) vaccine is given for the prevention of
cervical cancer. Very few knew aging (6.4%) can cause cancer
and cancer is hereditary (10.0%). (Table 3)

Table 3: Awareness regarding cancer among adolescents
n=280

Correct responses Percentage
(%)

Cancer is non communicable disease 263 93.9
Cancerisadisease where thereisabnormal 188 67.1
and uncontrolled cell division

Most common cancer in male in world is 215 76.8
prostate cancer

Most common cancer in female in world is 213 76.1
breast cancer

Most common in male in Nepal is lung 205 73.2
cancer

Most common cancer in female in Nepal is 91 325
cervical cancer

Older people at great risk for developing 123 43.9
cancer

Risk factors of cancer®

Aging 18 6.4
Having close relative with cancer 28 10.0
Tobacco consumption/ Smoking 233 83.2
Alcohol consumption 143 51.1
Excessive intake of red meat, salty, oilyand 75 26.8
spicy foods

Being overweight 35 12.5
Not doing enough exercise/ physical 35 12.5
activity

Environmental pollution 79 28.2
Lung cancer is caused by excessive smoking 257 91.8
Stomach cancer related to high salt intake 39 13.9
Warning signs of cancer #

Change in bowel or bladder habits 44 15.7
A sore that does not heal 73 26.1
Unusual bleeding or discharge 118 42.1
Thickening or lump in the breast or 115 41.1
elsewhere

Indigestion or difficulty in swallowing 50 17.9
Obvious change in a wart or mole 48 17.1
Nagging cough or hoarseness 45 16.1
Unexplained weight loss 113 40.4
Anemia 54 19.3
Pap smear test is done to detect cervical 58 20.7
cancer

Breast cancer can be detected through 182 65.0
Breast Self  Examination(BSE) and

Mammography

Treatment modalities for cancer”

Surgery 115 41.1
Chemotherapy 124 443
Radiation therapy 97 34.6
Immunotherapy 52 18.6
Preventive measures of cancer”

Eating enough green leafy vegetables and 110 39.3
fruits

Getting regular exercise at least 30 minutes 137 48.9
per day

Avoiding smoking and alcoholism 209 74.6
Avoiding red meat, burnt and stale food 126 45.0
Using mask, sunscreen, hat and protective 77 27.5
clothing while working outdoors

Maintaining healthy weight 102 36.4
Doing regular medical check up 138 49.3
Human Papillomavirus (HPV) vaccine is 100 35.7

given to prevent cervical cancer
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# Multiple Response

In relation to cancer awareness, result showed that majority of
the respondents (84.3%) had low level of awareness whereas
(15.7%) had moderate level of awareness. The mean awareness
score was 16.2 with the standard deviation + 5.464. The
maximum score was 32 and minimum was seven with the range
25.(Table 4)

Table 4: Level of awareness on cancer among adolescents
n=280

Low level (<60%) 236 84.3
Moderate level (60-79%) 44 15.7

Table 5: Association between level of awareness regarding
cancer and selected variables n=280

Variables Level of awareness Chi-
Low Moderate square

I N £ N R R

Age in years

<17 years 157(83.1) 32(16.9) 0.65 0.42
> 17 years 79(86.8)  12(13.2)

Gender

Male 151(87.8) 21(12.2) 4.13 0.04
Female 91(78.7)  17(21.3)

Class

XI 109(84.5) 20(15.5) 0.08 0.92
XIl 127(84.1) 24(23.7)

Stream

Science 60(67.4) 29(32.6) 28.03  <0.001
Management 176(92.1) 15(7.9)

Ethnicity

Brahmin/ Chhetri 114(80.9) 27(19.1) 2.58 0.27
Janajati 47(88.0) 6(12.0)

Dalit and Madhesi 75(87.2)  11(12.8)

Current stay

Own house 133(84.7) 24(15.3) 0.04 0.82
Rented room 103(83.7) 20(16.3)

Type of family

Nuclear 168(84.8) 30(15.2) 0.16 0.68
Joint/Extended 68(82.9)  14(17.1)

Educational status of

mother 64 (90.1)  7(9.9) 8.91 0.01
llliterate and can read

and write

Basic and secondary 134(84.4) 20(15.6)

Bachelors and above  38(69.0)  17(31.0)

Educational status of 6.49 0.03
father

Illiterate and can read 44 (89.7) 5(10.3)

and write

Basic and secondary 142(86.6) 22 (13.4)

Bachelors and above  50(74.6)  17(25.4)

Family history of 0.66 0.41
cancer

Yes 12(92.3)  1(7.7)

No 224(83.9) 43(16.1)

There is statistically significant association between level of
awareness and gender (p= 0.04) indicating female students
have more awareness. In stream (p<0.001) students studying
Science had more level of awareness. In educational status of
mother (p=0.01) and father (p=0.03) respondent’s mother and
father whose education was Bachelors and above had more
level of awareness. Conversely there is no statistically significant
association between level of awareness and age, class, ethnicity,

current stay, family type and family history of cancer. (Table 5)

Discussion

This study assessed the awareness regarding cancer among
adolescents in Pokhara. The findings revealed that majority of
the respondents (84.3%) had low level of awareness. In relation
to the present study slightly lower finding was found as 68% had
poor awareness in Bardiya, Nepal'®and 73.9% of the adolescents
had poor level of knowledge in Italy.”” Awareness of cancer
was low in Australia,® Ireland,*® Chandigarh, India,’®* Oman,?
Poland,® United States?! and Britain.?? Supporting the findings
of the present study it was also found from systematic review
that adolescents had low cancer awareness.® Lower cancer
awareness might be related to personal characteristics like age,
gender, residence or insufficient educational background among
the respondents. Lack of access to information and up-to-date
cancer guidelines, unequal or limited exposure to educational
resources related to cancer such as books or magazines and
also lack of interest or motivation towards cancer among the
respondents might be related to low cancer awareness as well.

In the present study none of the adolescents had high level
of awareness. In contrast to the present study 8.4% of the
adolescents had high level and 63% had moderate level of
awareness on cancer in Bharatpur, Nepal.®> Respondents
had good knowledge regarding cancer in Central Uganda.?
Moderate cancer awareness was seen in Turkey.**Awareness
might be affected by the residence of the respondents leading
to the exposure of the learning experiences regarding cancer
as well as access to the information related to cancer such as
social networking sites and mass media.?® Variation in health
care delivery system of different countries might also have led
to disparities in findings as well.

The current study revealed that majority correctly responded
on cancer is non-communicable disease (93.9%) which is in
line with the study conducted in Bharatpur, Nepal where 94.8%
responded cancer is non-communicable disease.® Slightly
lower finding was found in Central Uganda where 87% of the
respondents knew cancer is non-communicable disease. 2

In the present study, the responses for causative factors for
cancer were tobacco consumption/ smoking (83.2%), drinking
alcohol (51.1%), older age (43.9%) intake of red meat, salty, oily
and spicy food (26.8%), overweight (12.5%), not doing enough
exercise/ physical activity (12.5%) and family history (10%).
Similar findings were seen in UK where causes for cancer were
smoking (87.8%), drinking alcohol (46.5%), older age (21%),
eating red meat (15.0%), overweight (58.4%), low exercise
(25.5%) and family history (41.2%).1?

Warning signs of cancer were reported as unusual bleeding or
discharge (42.1%), thickening or lump (41.1%), unexplained
weightloss (40.4%), asore thatdoes not heal (26.1%), difficultyin
swallowing (17.9%), change in mole or wart appearance(17.1%),
nagging cough or hoarseness (16.1%) and change in bowel and
bladder habit (15.7%) in the present study. These findings are
supported by the study conducted in Oman where warning
signs were unexplained bleeding (41.0%), unexplained lump or
swelling (70.1%), unexplained weight loss (38.3%), a sore that
does not heal (39.9%), difficulty in swallowing (20.4%) change
in mole appearance (54.3%), persistent cough or hoarseness
(21.4%) and persistent change in bowel/bladder habits (28.7%).2

In the present study, breast cancer and cervical cancer
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screening was known by 65% and 20.7%, respectively. Similarly
breast cancer screening was known by 70.3% but in contrast to
present study cervical cancer screening was known by 59.1%
in Ireland.’® Treatment modalities of cancer were reported as
chemotherapy (44.3%), surgery (41.1%), and radiation therapy
(34.6%) which is supported by a study conducted in Malaysia
which revealed chemotherapy (61.5%), surgery (51.9%) and
radiotherapy (37.7%) were the treatment modalities.?®

Regarding the awareness on preventive measures of cancer,
74.6% knew avoiding smoking and alcohol consumption can
prevent cancer followed by doing regular checkup (49.3%),
getting regular exercise at least 30 minutes per day (48.9%),
avoiding burnt red meat and stale food (45%), eating enough
green leafy vegetables and fruits (39.3%), maintaining healthy
weight (36.4%) and using mask, sunscreen, hat and protective
clothing (27.5%). In contrast to the findings of the present study
higher findings were found in Bharatpur, Nepal where 97.4%
said avoiding smoking, 88.3% said avoiding alcoholism, doing
regular checkup (96.8%), getting regular exercises (83.8%),
avoiding burnt red meat and stale food (90.3%), eating enough
green leafy vegetables and fruits (87.7%), maintaining healthy
weight (82.5%) and using mask, sunscreen, hat and protective
clothing (70.8%) are the preventive measures for cancer.® The
differences might be due to differences in sample characteristics
like sample size, age of the respondents and study site.

In the current study there was statistically significant
association between level of awareness and gender (p= 0.04)
indicating females had moderate level of awareness which is
supported by the study conducted in Tamil Nadu, India where
female students showed higher knowledge scores on cancer
compared to males.?”” Awareness of cancer significantly differed
in the level of knowledge in favor of females in Jordan.?® Cancer
awareness was more in females(81.2%) than males (79.4%) in
Korea.?Cancer risk factors and/or symptoms were significantly
recognized more by girls compared to boys in Oman.? Females
had greater awareness than males in Ireland.® Similarly the
effect of interventions regarding cancer was greater among
females in UK.}? Females might have more awareness as
compared to males due to interplay of different factors such
as educational levels, socioeconomic disparities, variations in
cancer risk factors specific mainly to the female gender and
prevalence of female focused awareness programs like pap
smear test and BSE. This is supported by the fact that females
regularly engaged in specific healthy behaviors to prevent
cancer.’® In contrast males had poor use of primary prevention
strategies of cancer.® Likewise males engaged less frequently
than females in cancer prevention.?® Other factors for variation
might be societal gender norms and cultural perceptions of
health related to females. This is supported by the fact that
females are the gatekeepers of healthy behaviors in their
families and their such efforts benefits their children in the
long run.3°Furthermore this is supported by the findings of our
study as well where adolescents whose mothers had attained
bachelors and above education level had a moderate level of
awareness.

There was also statistically significant association between
level of awareness and educational status of mother (p=0.01)
indicating adolescents whose mother’s education status was
bachelors and above had moderate level of awareness. This
finding is supported by the study conducted in Tamil Nadu,

India where children of graduate/ postgraduate educated
mothers showed significantly higher knowledge scores related
to cancer.?” This might be because educated mothers are more
likely to know about good health habits and practice them also,
which can lead to better child health outcomes thus improving
the awareness level in them as well.

There was also statistically significant association between
level of awareness and stream (p<0.001) as well as educational
status of father (p=0.03). In contrast to the present study there
was significant association between level of awareness and
age in United States?’and between knowledge of cancer and
residence in Tamil Nadu, India.?”

This study provides valuable insights into the cancer awareness
among adolescents indicating there is low cancer awareness
recommending educational interventions are needed to
improve the cancer awareness among the adolescents.
Standardized data collection was ensured by the use of
structured questionnaires. However, self-reported data may
introduce bias, with participants potentially overestimating
their awareness and cross-sectional design limits the ability
to infer causation. Additionally, the study’s non-probability
convenient sampling technique which was conducted in a single
institution limited the generalizability of its findings.

Conclusion

The overall findings of the study conclude that most of the
adolescents had a low level of awareness regarding cancer.
Awareness level tends to be affected by gender, stream as well
as educational status of mother and father. This study highlights
education is essential for adolescents regarding cancer as the
best time to start health education is during adolescence when
a person is cognitively aware of negative effects of participating
in health risk behaviors. Education should be focused to boys
and students studying management stream. Secondary schools
can be an ideal setting to empower adolescents for raising
cancer awareness, promoting healthy lifestyles and avoiding
health risk factors linked to cancer development in later life.
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Introduction: Climate change poses a growing threat to human health
worldwide, with consequences that no single nation can address in isolation.
Rising temperatures, more frequent extreme weather, worsening air quality, and
shifting patterns of infectious disease are placing increasing strain on public health
systems, economies, and social stability. Building climate change awareness and
cultivating positive attitudes toward it among young people is a key step toward
environmentally responsible behavior and stronger public health outcomes. This
study set out to measure how much secondary-level students at SainikAwasiya
Mahavidyalaya, Pokhara understand about climate change and its health impacts,
and how they feel about it.
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Conclusion: Knowing more about climate change did not reliably translate into
feeling positively about it for most students in this sample fewer than half held
favorable views despite comparatively strong baseline knowledge. Since awareness
tracked closely with age and grade, interventions timed to specific school years
may be more effective than generic, one-size-fits-all programming.
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two distinct channels. Some effects are immediate injury and
death tied directly to floods, heatwaves, and drought. Others

Introduction

Climate change has become one of the defining forces shaping
this century, touching everything from ecosystem stability
to human health outcomes.! While the climate has always
shifted through natural forces like solar cycles and volcanic
eruptions, what sets the current era apart is the scale of human
contribution — fossil fuel combustion, deforestation, and
industrial growth have pushed greenhouse gas concentrations
to levels driving measurable warming, altered rainfall, glacier
loss, sea-level rise, and more frequent severe weather.??

These environmental shifts translate into health risks through

unfold more gradually: shifting disease vectors, contaminated
water supplies, food insecurity, respiratory strain, and mental
health burdens all trace back to a warming limate. 4°* The WHO
has named this among the defining health threats of the coming
decades, projecting a rising toll of illness and death tied to it. ©

Nepal sits particularly exposed to these dynamics. Its
mountainous terrain, dependence on climate-sensitive
industries, and geographic vulnerability combine to make it
one of the more fragile places globally in this regard.® Warming
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trends within the country have outpaced global averages,
intensifying landslide, flood, and drought risk, along with
threats from glacial lake outbursts.” There’s a real inequity here
— Nepal emits a small fraction of global greenhouse gases yet
absorbs an outsized share of the consequences, with knock-
on effects for health systems, livelihoods, and development
trajectories.®® Its ranking of 128" among 181 countries on the
Notre Dame adaptation index reflects just how constrained its
capacity to respond currently is.'®

Adolescents matter disproportionately in this picture.
What they learn and internalize now about environmental
responsibility tends to persist into adulthood, shaping long-
term behaviorpatterns.” Students with a solid grasp of climate
issues are also positioned to influence their households and
communities — meaning investment in their understanding
pays dividends beyond the individual.’

Research from countries including Ethiopia, India, Bangladesh,
Nigeria, and Nepal shows considerable variation in how much
students know and how they feel about climate change, with
factors like age, gender, schooling level, and where they live
producing inconsistent patterns across settings. Some cohorts
show strong knowledge paired with favorable attitudes; others
reveal real gaps in understanding health-specific risks. 13,14,15,16 17

Nepal-specific research on this question, however, remains thin
particularly for secondary students. Most existing work has
centered on university populations or broader environmental
literacy rather than health-specific knowledge, leaving a gap in
understanding how younger students in this setting relate to
the issue and what factors shape that relationship.

Addressing that gap is the aim of this research: to determine
what secondary students know about climate-related health
risks, how favorably they view the issue, and how these
outcomes connect to their background with the hope that
findings here can guide more targeted educational programming
going forward.

Methods

Between 2081/06/07 and 2081/06/14 data were gathered from
189 sstudentsin grades 9 and 10 at SainikAwasiya Mahavidyalaya,
Pokhara.

Determining how many students to include started with a
population of 300, applying the standard formula for calculating
sample size from a known population (Yamane, precision level
set at 0.05):

n=N/(1+Ne?)

Working through the calculation: 300 divided by (1 + 300 x
0.0025) equals 300/1.75, or approximately 172 students.

Anticipating some non-response, 17 additional students (10%)
were added, bringing the total to 189.

The participants were selected through a multistage sampling
procedure. First, the study was conducted in the selected
school. Next, all eligible students were grouped according to
their grade level (Grade 9 and Grade 10). The total sample
size was then distributed to each grade in proportion to the
number of enrolled students. Finally, a simple random sampling
method was applied within each grade to identify the required
participants. In total, 189 students were included in the study,
comprising 95 students from Grade 9 and 94 students from

Grade 10.

Before data collection began, the Institutional Review Committee
at Manipal College of Medical Sciences reviewed and approved
the study, and the school administration granted permission as
well. Parents received an explanation of the study’s purpose
and gave written consent; only then were students themselves
asked for assent. No student was included without voluntarily
agreeing to take part after this process.

The two outcomes of interest how much students knew and how
they felt about climate change’s health effects were measured
against several background characteristics: age, gender, where
they lived, grade level, subject preference, and whether they
had mobile phone access. A three-part questionnaire captured
all of this: demographic details in Part I, 34 knowledge items
in Part Il, and a four-point scale (from strong disagreement to
strong agreement) measuring attitude in Part Ill.

Scoring worked as follows: correct responses on Part Il were
converted to a percentage, with scores above 87% counted as
“good” knowledge and everything at or below that threshold
as “poor.” Attitude scores at or above the sample mean were
labeled positive; below-mean scores were labeled negative.
Before fieldwork began, the instrument’s content was checked
against relevant literature and reviewed by peers to confirm
it measured what it intended to. A reliability check using
Cronbach’s alpha returned a value of 0.80, suggesting the items
held together consistently.

Once collected, questionnaires went through coding and entry
into SPSS (version 23). Frequencies, percentages, means, and
standard deviations summarized the sample, while chi-square
tests examined whether awareness varied meaningfully by
background characteristics. A threshold of 0.05 determined
statistical significance throughout.

Results

Of the 189 participants, roughly two-thirds (69.3%) were older
than 14, with the remaining 30.7% at or below that age. Males
made up 68.3% of the sample and females 31.7%. Urban
residents accounted for the large majority (77.8%), against
22.2% from rural areas, and the Grade 9/Grade 10 split was
nearly even (50.3% vs. 49.7%).

Mothers’ education levels was biased toward basic schooling
(64.6%), with smaller shares having completed secondary
(8.5%) or higher secondary (22.8%) education, and a small
minority (4.2%) with no formal schooling. Slightly more students
preferred mathematics (60.3%) over environmental science
(39.7%) as a subject. Mobile phone access was widespread,
reported by 78.3% of the participants. (Table 1).

The preferred subject for most students, and the majority had
access to mobile phones (78.3%). (Tablel)
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Table 1: Socio-DemographicCharacteristicsofRespondents
n=189
Agein years
Less than or equal to 14 58 30.7
More than 14 131 69.3
Mean+SD(14.85+0.736)
Gender
Male 129 68.3
Female 60 31.7
Areaof residence
Urban 147 77.8
Rural 42 22.2
Educational level
Grade 9 95 50.3
Grade 10 94 49.7
Educational level of mother
Illiterate 8 4.2
Basic level 122 64.6
Secondary level 16 8.5
Higher Secondary level 43 22.8
Subject Preference
Optional Math 114 60.3
Environmental Science 75 39.7
Mobile phone access
Yes 148 78.3
No 41 21.7

Awareness on Climate Change and its Health Effects.

Overall60.3%, of the participants had a good levelof
awareness,where as 39.7% demonstratedpoor level of
awareness regarding climate change and its effect on health.
(Table 2)

Table 2: Level of Awareness on Climate Change and its Effect
on Health

n=189
Adequate 114 60.3
Inadequate 75 39.7
Total 189 100.0

Attitude onClimateChangeand itsEffect onHealth

Regarding attitude 45.5%of the students showed a positive
attitude while 54.5% had a negative attitude towards climate
change and its effect on health. (table 3)

Table 3: LevelofAttitudeonClimateChangeanditsEffectonHealth
n=189

Level of attitude Percentage (%)

Positive 86 45.5
Negative 103 54.5
Total 189 100.0

AssociationbetweenAwarenessonClimateChangeanditsEffecton
Health

Age and grade level both showed statistically significant links to
awareness (p < 0.001 for each). None of the remaining variables
tested — gender, residence, subject choice, or phone access
reached statistical significance(Table 4

Awareness
selected

between
Health

Table 4: Association
onClimateChangeanditsEffecton
variablesn=189

variables | Good | Poor | x?value | palue _
Age

and

<14 20 38 23.31 <0.001
>14 94 37
Gender
Male 78 51 0.00 >0.05
Female 36 24
Area of residence
Urban 88 59 0.02 >0.05
Rural 26 16
Educational Level
Grade 9 38 57 33.21 <0.001
Grade 10 76 18
Subject Preference
Optional Math 47 28 0.28 >0.05
Environmental Science 67 47
Mobile Phone Access
Yes 88 60 0.21 >0.05
No 26 15

Discussion

This study looked at how much students know about climate
change and its health effects, and how they feel about it, among
secondary level students at SainikAwasiya Mahavidyalaya,
Pokhara. The results showed that 60.3% of the students had
good knowledge of climate change and its impact on health,
but only 45.5% had a positive attitude. This shows that even
though students knew a lot, having good knowledge did not
always lead to a positive attitude.

This study found that 60.3% of students had good knowledge
about climate change. This result is similar to a study done
among university students in Bangladesh, where 73% of
participants had good knowledge about climate change.”™
Likewise, a study among health science students in Ethiopia
found that 77.5% of students had good knowledge about how
climate change affects health." This similarity may be because
more information about climate change is now available, along
with more education and growing awareness of climate-related
health and environmental topics among students.

In contrast, the present study’s result was higher than a study
done among secondary school students in Biratnagar, Nepal,
where only 10% of students had enough knowledge about
climate change and how it affects human health.’® Likewise,
a study done in Malaysia found that 41.22% of respondents
had average knowledge about the effects of climate change,
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which is lower than in this study.” These differences may be
due to differences in the group studied, education level, study
location, access to climate change education, and exposure to
climate-related information.

Regarding attitude, 45.5% of students in this study had a
positive attitude toward climate change and its effect on health.
This matches studies done in India and Southwestern Nigeria,
which found that 52% and 50% of participants, respectively,
had a positive attitude toward climate change and its effect on
health.”'" However, amuch higher number (84%) of participants
had a positive attitude in a study done in Bangladesh."™ These
differences in attitude may be due to differences in education,
awareness programs, course content, characteristics of the
students studied, and how much personal experience they had
with climate-related events. Also, differences in family income
level and access to climate change information may affect how
students think and feel about climate change and its effect on
health.

This study found a significant link between students’ knowledge
of climate change and some background factors. Age and
grade level were significantly linked to knowledge level (p
< 0.001). This suggests that being older and having more
schooling may help students understand climate change and
its health effects better. However, there was no significant link
between knowledge and gender, where students lived, subject
preference, or mobile phone access (p > 0.05). Similar results
were found in a study of health science students in Ethiopia,
where getting climate change information from school and the
media was strongly linked to their knowledge about climate
change and its health effects (p < 0.05)."

This study gives useful information about students’ knowledge
and feelings about climate change and its health effects in Nepal.
The structured questionnaire helped measure knowledge and
attitudes in a standard way and showed the gap between what
students know and how positively they feel. However, because
this was a one-time study, it cannot prove cause and effect, and
since students reported their own answers, there is a chance of
bias. Also, the study was done in only one school, so the results
may not apply to all students.

Conclusions

The overall findings show that most respondents (60.3%)
had adequate awareness of climate change and its effects on
health, while more than half of the students (54.5%) exhibited
a negative attitude. There was significant association between
the level of awareness with age and educational level( p< 0.001).
However, there was no significant association with gender, area
of residence, subject preference and mobile phone access.This
indicates a gap between knowledge and attitude, highlighting
the need to enhance not only awareness but also promote
positive behavioural change.
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Abstract

Introduction: Respiratory diseases are a major cause of ICU admissions worldwide,
contributing significantly to morbidity and mortality, particularly in low-
resource settings. This study aimed to assess the epidemiological profile, clinical
management, and outcomes of patients with pulmonary diseases admitted to a
provincial ICU in Nepal.
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Methods: A retrospective cross-sectional study was conducted at the ICU of
Hetauda Hospital, Nepal. All consecutive patients admitted with respiratory
diseases between November 1, 2022, and November 30, 2023, were included.
Patients with incomplete records were excluded.

Results: Out of 1039 ICU admissions, 317 (30.5%) had pulmonary diseases. The
majority were elderly females. AECOPD was the most common diagnosis. NIV with
antibiotics was the most common treatment. Mortality rate was 4.1%. Mechanical
ventilation and longer ICU stay were significantly associated with poor outcomes.
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cases underscoring the need for targeted intervention such
as education and awareness to reduce pollution, smoking and
occupational hazards.”® Despite this burden, there is limited
data on the epidemiological profile and outcomes of pulmonary
diseases in ICU settings in Nepal.® Understanding these patterns
is essential for improving clinical management and resource
allocation.

Introduction

Respiratory diseases are a leading cause of ICU admissions
globally and contribute substantially to healthcare burden,
particularly in low- and middle-income countries. Conditions
such as chronic obstructive pulmonary disease (COPD),
pneumonia, tuberculosis, and acute respiratory failure
frequently require intensive care support.t? The increasing

prevalence of respiratory diseases is influenced by aging
populations, environmental pollution, and smoking. In Nepal,
respiratory illnesses are among the top contributors to
morbidity and mortality, with COPD being a major public health
concern.?>*

Nepal, faces almost three-quarters of the death attributable to
non-communicable diseases among which respiratory illness
are among the top causes.®> Despite the decreasing burden of
COPD, this disease remains a major public health problem,
especially in countries with a low sociodemographic index.®
This trend was attributable for air pollution and smoking

This study aimed to evaluate the epidemiological characteristics,
treatment patterns, and clinical outcomes of patients with
pulmonary diseases admitted to the ICU of a provincial hospital
in Nepal.

Methods

A retrospective cross-sectional study was conducted using
thirteen months of ICU data after obtaining ethical approval.
Data were collected after the approval obtained from MBAHS,
Institutional Review Committee (MBAHS-IRC) [Reference
Number IRC-055-081-82]. Data were collected from ICU
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logbooks and patient charts at the Hetauda Hospital, Madan
Bhandari Academy of Health Sciences; a level Il basic ICU
facility. All consecutive patients admitted to the ICU with a
diagnosis of respiratory diseases between 1st Kartik, 2070 B.S
to 30th Kartik, 2080 B.S were included and recorded using a
structured proforma. Patients with missing medical records or
incomplete key data variables were excluded from the analysis.
The dependent variable was clinical outcome (discharged,
transferred to ward, referred or death) while the independent
variables were; socio-demographic variables, diagnosis at
admission, presence of comorbid illness, frequency and
category of admission, interventions and length of ICU stay. The
dependent and independent variables were collected through
checklist that was recorded on the ICU record book. Data were
entered into the MS Excel and then exported to SPSS Version
20. Descriptive analysis was conducted to present the data in
frequency and percentage while inferential statistics (chi-square
test and Kruskal-Wallis test) were used to check the association
between the dependent and independent variables. A p-value
less than 0.05 was considered significant.

Results

Table 1: Socio-demographic and Type of admission

Characters Frequency Percentage
(n=317)
Age 0.3

Less thanl0yrs. 1

10-20 yrs 2 0.6
21-30 yrs 4 1.3
31-40 yrs 9 2.8
41-50 yrs 17 5.4
51-60 yrs 37 11.7
61-70 yrs 89 28.1
71-80 yrs 121 38.2
81-90 yrs 32 10.1
>90 yrs 5 1.6
Total 317 100
Sex Male 118 37.2
Female 199 62.8
Type of Emergency 233 73.5
admission Elective 84 26.5

A total of 317 patients were admitted with pulmonary disease
during the 13 months of study period. There were 118 males
and 199 females and the male female ratio was 1:1.6. The age
of the patients varied from 5 to 98 years with mean age of 68.2 +
13.7 years. Most common age group of pulmonary disease was
between 71-80 years which accounts for 121 (38.2%) patients,
whereas lest common was less than 10 years accounting for only
1 (0.3%) patient. 24.29% of the female patients were from 71 to
80 years age group Similarly, 13.88%of the male patients were
from 71 to 80 years age group. There were only 5 patient of
age group more than 90 years, of which 4 were male and 1 was
female. Out of 317 patient 233 (73.5%) patient were admitted
in ICU on emergency basis whereas 84 (26.5%) patients were
admitted in ICU electively for observation only (Table 1).

Out of 1039 patients admited in ICU, 317 patient were diagnosed
with pulmonary diseases(30.5%). Maximum number of patient

diagnosed with pulmonary diseases were admited in ICU on
Falgun 2079 whereas least number of admission were on Ashar
2080 (Figure 1).

Morlng:glﬁ/ly Percentage Distribution

8.1%

Percentage (%)

Figure 1: Frequency of admission according to Month [The

month is prepared in response to Nepali date Bikram Sambat
(B.S)]

Ten respiratory diseases were identified as primary causes for
admission in ICU. Acute exacerbation of chronic obstructive
pulmonary disease (COPD) was the most common condition
for admission followed by pneumonia and tuberculosis (TB)
respectively (Figure 2).
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CAP ; 61
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0 50 100 150
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Figure 2: Diagnosis of patient with pulmonary diseases

88 (27.76%) of patients had one or mixed co-morbidities.
Hypertension was the most common co-morbidity seen in 29
(9.15%) patients whereas DM was present in 13 (4.1%) patients
(Figure 3).
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Frequency of Comorbidities Among all the patients, 198 (62.5 %) were treated with NIV with
229 Antibiotic. 94 (29.7%) patients were treated with oxygen therapy
with antibiotics. 9 patients were kept in mechanical ventilation
300 4 along with antibiotic. 9 patients had received ATT along
with oxygen therapy and two patients underwent operative
procedure for placement of chest tube for management of
150 4 pneumothorax (Figure 4).
E\
03.)
g
& 100 A
50

Comorbidities

Figure 3: Comorbidities of patient with pulmonary diseases
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Figure 4: Treatment received by patient with pulmonary diseases

Most of the patients 118 (59%) completely recovered and were  Table 2: Outcome of patient with pulmonary diseases.
sifted to ward and later discharged from the hospital while 43

(13.6%) patients were directly discharged from ICU. Out of 317  [SlLCEIlE Frequency Percentage
patient 25 (7.9%) left against medical advice, 21 (6.6%) patients  Sifted to ward 118 59
were dlscharged on patient request, 28 (8.8%) patients were Discharge 43 136
referred to higher center for further management and 13 (4.1%)
patients had expired at hospital (Table 2). Referred 28 8.8

LAMA 25 7.9

DOPR 21 6.6

Death 13 4.1

Total 317 100

Note: LAMA: Leave against medical advice, DOPR: Discharge
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against Patient Request

Out of 13 patients who had expired 8 were diagnosed with
AE of COPD, 3 Patient with CAP and 1 patient with Pulmonary
TB and CA lung. Most of the patients who expired had no any
comorbidities.

During the course of treatment 9 patient needed mechanical
ventilation support among which 6 patients were diagnosed

with AE of COPD, 2 patients were diagnosed with pneumonia
and 1 patient was diagnosed with pulmonary TB. Out of 9
patients only one COPD patient survived and sifted to ward.

Further analysis revealed that, among those who expired,
maximum number of patients were from age group of 71-80
years, female was more common than male and maximum
length of stay of patient who had expired in ICU was 1 day. The
mean duration of ICU stay was found to be 4.82+2.88 days.

Treatment vs Outcome Crosstab (Ordered by Total Cases)

250 4

200 4

Count

SHIFTED TO WARD
DISCHARGE

DEATH

REFERRED

LAMA

DOPR

Figure 5: Treatment vs Outcome of patient with pulmonary diseases.

Based on data analysed, several important observations
were made regarding the relationship between mechanical
ventilation, length of stay, sex, treatment modalities, and patient
outcomes. Patients who required mechanical ventilation had
significantly poorer outcomes compared to those who did not
require mechanical ventilation. Treatment, comorbidities and
length of hospital stay was statistically significant with patient
outcomes (p<0.001)

DISCUSSION

Respiratory diseases are well-recognized as a major cause of
ICU admission, and patients requiring invasive ventilation are
known to have poorer outcomes.'®** The findings of the present
study are consistent with this evidence and further highlight
the substantial burden of respiratory illnesses in critical care
settings, particularly in resource-limited environments.

In this study, COPD was the leading cause of ICU admission,
accounting for 72.6% of cases, followed by CAP, TB, pleural
effusion, and lung cancer. This distribution is consistent with
findings reported by Pant et al.2 and Franca et al.'*, where
COPD was also identified as a predominant contributor to
ICU admissions. However, studies from other regions, such
as that by Alamoudi et al., have reported different patterns,
with bronchial asthma being the most common cause.!® These
variations suggest that regional differences in environmental
exposure, healthcare access, and population characteristics
significantly influence the epidemiology of respiratory ICU
admissions.

The high proportion of COPD observed in our study reflects

the increasing burden of chronic respiratory diseases in Nepal.
National data from the Nepal Health Research Council indicate
that COPD has a prevalence of 11.7% among individuals aged
>40 years and remains a leading cause of NCD-related mortality.
Established risk factors, including tobacco smoking, indoor
biomass fuel exposure, and air pollution, likely contribute to
this trend. Although the Global Burden of Disease Study 2019
reported a slightly lower age-standardized prevalence and
a modest decline in mortality proportion, COPD continues to
pose a major public health challenge in Nepal.® These findings
underscore the need for targeted preventive strategies and
improved disease control measures.

The age distribution in our cohort showed that the majority of
ICU admissions occurred in elderly patients, particularly those
aged 71-80 years. This contrasts with studies from India, where
the mean age of ICU admission was lower.?2 The predominance
of older patients in our study may be explained by increased
susceptibility to severe respiratory illness, a higher prevalence
of comorbidities, and potential delays in healthcare access. This
highlights the importance of early diagnosis and timely referral,
especially in aging populations.

Comorbid conditions such as hypertension and diabetes
mellitus were frequently observed. consistent with reports
of pant et.al>. The presence of these comorbidities may
exacerbate disease severity and complicate management,
thereby influencing patient outcomes. Integrated management
of chronic diseases alongside acute respiratory conditions may
therefore be essential in improving ICU outcomes.

The mean duration of ICU stay in this study was shorter than
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that reported in some previous studies. This difference may
reflect variations in disease severity, discharge practices,
or resource constraints. Non-invasive ventilation combined
with antibiotic therapy was commonly utilized, in line with
standard management practices and findings from similar
studies.> However, patients requiring mechanical ventilation
demonstrated poorer outcomes, including higher mortality
rates. This finding is consistent with international evidence! and
likely reflects the severity of illness at the time of ICU admission
rather than the intervention itself.

In terms of outcomes, the majority of patients showed clinical
improvement and were transferred to the ward, while a smaller
proportion required referral or experienced mortality. These
findings are comparable to those reported in other studies'%7,
indicating a relatively consistent pattern of ICU outcomes across
similar healthcare settings.

This study provides important insights into the pattern of
respiratory ICU admissions in a provincial hospital in Nepal,
where published data are limited. The findings highlight the
significant burden of COPD and the vulnerability of elderly
patients, emphasizing the need for improved preventive,
diagnostic, and critical care strategies in similar settings.

However, several limitations should be acknowledged. The
retrospective design may be associated with incomplete
data, and the single-center setting, along with a relatively
small sample size and short study duration, may limit the
generalizability of the findings. Future multicenter, prospective
studies are needed to validate these results and provide a more
comprehensive understanding of respiratory ICU admissions in
Nepal.

Despite these limitations, the study has important clinical and
public health implications. Strengthening preventive strategies
for COPD, improving early detection and referral systems, and
optimizing ICU resource utilization are critical for improving
patient outcomes. These findings may also inform planning and
policy development for critical care services in similar resource-
constrained settings.

Conclusions

Respiratory diseases, particularly COPD, remain a major cause
of ICU admission in our setting, with significant implications for
patient outcomes and resource utilization. The predominance
of elderly patients and the association of invasive ventilation
with poorer outcomes highlight the need for early detection
and optimized management strategies. However, as this study
is based on retrospective data from a single center with a
relatively small sample size, the findings should be interpreted
with caution. Further prospective, multicenter studies are
required to provide more robust insights into the epidemiology
and management of respiratory illnesses in ICU settings.

References

1. Tesema HG, Lema GF, Mesfin N, Fentie DY, Arefayne NR.
Patterns of Admission and Clinical Outcomes Among
Patients Admitted to Medical Intensive Care Unit of a
Teaching and Referral Hospital, Northwest Ethiopia.
Glob Adv Health Med. 2021 Jan;10:216495612198925.
DOI: 10.1177/2164956121989258
PMID: 33614253 PMCID: PMC7868455

. Ai-Ping C, Lee KH,

Pant P, Joshi A, Shrestha BM, Basnet B, Bam N, Das
SK. Pattern of Respiratory Diseases, Morbidities and
Outcome in Patients Admitted in Respiratory Ward of
a Tertiary Care Hospital: A Descriptive Cross-sectional
Study. J Nepal Med Assoc. 2020 Dec 31;58(232).
DOI: 10.31729/jnma.5613

PMID: 34506377 PMCID: PM(C8028523

Lee HW, Ji E, Ahn S, Yang HJ, Yoon SY, Park TY, et al.
A population-based observational study of patients
with pulmonary disorders in intensive care unit.
Korean J Intern Med. 2020 Nov 1;35(6):1411-23.
DOI: 10.3904/kjim.2018.449

PMID: 31752478 PMCID: PMC7652646

Wallace DJ, Angus DC, Seymour CW, Barnato AE, Kahn
JM. Critical Care Bed Growth in the United States.
A Comparison of Regional and National Trends. Am
J Respir Crit Care Med. 2015 Feb 15;191(4):410-6.
DOI: 10.1164/rccm.201409-17460C

PMID: 25522054 PMCID: PMC4351597

Annual Health Report 2079/80, Department of
Health Services [Internet]. [cited 2025 May 9].
Available from: http://moh.bagamati.gov.np/uploads/

documents/76j83v8d-926-1709023266

Safiri S, Carson-Chahhoud K, Noori M, Nejadghaderi SA,
Sullman MIJM, Heris JA, et al. Burden of chronic obstructive
pulmonary disease and its attributable risk factors in 204
countriesand territories, 1990-2019: results from the Global
BurdenofDiseaseStudy2019.BMJ.2022Jul27;378:e069679.
DOI: 10.1136/bmj-2021-069679

PMID: 35896191 PMCID: PM(C9326843

AdhikariTB, Paudel K, Paudel R, Bhusal S, Rijal A, Hogman M,
et al. Burden and risk factors of chronic respiratory diseases
in Nepal, 1990-2019: An analysis of the global burden of
diseases study. Health Sci Rep. 2023 Jan 31;6(2):e1091.
DOI: 10.1002/hsr2.1091

PMID: 36741854 PMCID: PM(C9887632

Karki KB, Poudyal A, Shrestha N, Mahato NK, Aryal
KK, Sijapati MJ, et al. Factors Associated with Chronic
Obstructive Pulmonary Diseases in Nepal: Evidence from
a Nationally Representative Population-Based Study. Int
J Chron Obstruct Pulmon Dis. 2021 Apr 20;16:1109-18.
DOI: 10.2147/COPD.S295321

PMID: 33907397 PMCID: PMC8068482

FrancaSA, ToufenC,HovnanianALD,AlbuquerqueALP,Borges
ER, Pizzo VRP, et al. The epidemiology of acute respiratory
failure in hospitalized patients: A Brazilian prospective
cohort study. J Crit Care. 2011 Jun 1;26(3):330.e1-330.e8.
DOI: 10.1016/j.jcrc.2010.10.010

PMID: 21106336

Lim TK. In-Hospital and 5-Year
Mortality of Patients Treated in the ICU for Acute
Exacerbation of COPD. Chest. 2005 Aug;128(2):518-24.
DOI: 10.1378/chest.128.2.518

PMID: 16100133

MJPAHS | VOL 09 | NO. 1 | JAN - JUN 2026



https://doi.org/10.1177/2164956121989258
https://doi.org/10.31729/jnma.5613
https://doi.org/10.3904/kjim.2018.449
https://doi.org/10.1164/rccm.201409-1746OC
http://moh.bagamati.gov.np/uploads/documents/76j83v8d-926-1709023266 
http://moh.bagamati.gov.np/uploads/documents/76j83v8d-926-1709023266 
https://doi.org/10.1136/bmj-2021-069679
https://doi.org/10.1002/hsr2.1091
https://doi.org/10.2147/COPD.S295321
https://doi.org/10.1016/j.jcrc.2010.10.010
https://doi.org/10.1378/chest.128.2.518

Bijukchhe S, et.al. Jan-Jun. 2026:9(1):51-56. ORIGINAL ARTICLE

11. VillarJ, BlancoJ, Afidn JM, Santos-Bouza A, Blanch L, Ambrds
A, et al. The ALIEN study: incidence and outcome of acute
respiratory distress syndrome in the era of lung protective
ventilation. Intensive Care Med. 2011 Dec;37(12):1932-41.
DOI: 10.1007/s00134-011-2380-4
PMID: 21997128 PMCID: PMC13358598

12. Rubenfeld GD, Weaver J, Stern EJ. Incidence and
Outcomes of Acute Lung Injury. N Engl J Med. 2005.
DOI: 10.1056/NEJM0a050333
PMID: 16236739

13. Bellani G, Laffey JG, Pham T, Fan E, Brochard L, Esteban A, et
al. Epidemiology, Patterns of Care, and Mortality for Patients
With Acute Respiratory Distress Syndrome in Intensive Care
Units in 50 Countries. JAMA. 2016 Feb 23;315(8):788-800.
DOI: 10.1001/jama.2016.0291
PMID: 26903337

14. Alzeer AH, Masood M, Basha SJ, Shaik SA. Survival
of bronchiectatic patients with respiratory
failure in ICU. BMC Pulm Med. 2007 Dec;7(1):17.
DOI: 10.1186/1471-2466-7-17
PMID: 18070340 PMCID: PMC2222020

15. FrancaSA,ToufenC,HovnanianALD,AlbuquerqueALP,Borges
ER, Pizzo VRP, et al. The epidemiology of acute respiratory
failure in hospitalized patients: A Brazilian prospective
cohort study. J Crit Care. 2011 Jun;26(3):330.e1-330.e8.
DOI: 10.1016/j.jcrc.2010.10.010
PMID: 21106336

16. Budhathoki P, Shrestha DB, Sedhai YR, Baniya R, Bhatt
A, Chaudhary K, et al. Prevalence and Risk Factors of
COPD in Nepal: A Systematic Review and Meta-Analysis.
J Nepal Health Res Counc. 2022 Mar 13;19(04):652-60.
DOI: 10.33314/jnhrc.v19i04.3543
PMID: 35615818

17. Alamoudi O. Prevalence of respiratory diseases
in hospitalized patients in Saudi Arabia: A 5 vyears
study 1996-2000. Ann Thorac Med. 2006;1(2):76.
DOI: 10.4103/1817-1737.27106

MJPAHS | VOL 09 | NO. 1 | JAN - JUN 2026



https://doi.org/10.1007/s00134-011-2380-4
https://doi.org/10.1056/NEJMoa050333
https://doi.org/10.1001/jama.2016.0291
https://doi.org/10.1186/1471-2466-7-17
https://doi.org/10.1016/j.jcrc.2010.10.010
https://doi.org/10.33314/jnhrc.v19i04.3543
https://doi.org/10.4103/1817-1737.27106

(ot ) (B ORIGINAL ARTICLE

Assessment of Knowledge, Attitude and Practices of Pharmacovigilance
and Adverse Drug Reactions Reporting Among Health Care Professionals in
Tertiary Care Hospital of Western Nepal

Amrit Thapa?, Bhupendra Kumar Poudel*, Sangeeta Adhikari*, Kushal Subedi?, Prakash Acharya!, Sujeeta Baniya®

! Department of Pharmacy, Pokhara Academy of Health Sciences, Pokhara, Nepal
2 Department of Pharmacy, Pokhara University Teaching Hospital, Pokhara, Nepal
3 Department of Nursing, Matrishishu Miteri Provincial Hospital

Article History Abstract
Received: 6" August, 2025 Introduction: Ensuring patient safety and drug efficacy is a primary responsibility
Acceptance: 27t May, 2026 of healthcare professionals (HCPs). Pharmacovigilance (PV) plays a crucial role

in identifying, assessing and preventing adverse drug reactions (ADRs) thereby
promoting the safe and rational use of medicines in clinical practice. This study

aimed to evaluate the knowledge, attitude, and practice (KAP) regarding

pharmacovigilance and ADR reporting among healthcare professionals in a tertiary

E care hospital in Pokhara, Nepal.

T Methods: A cross-sectional, prospective study was conducted among HCPs working
h in Pokhara Academy of Health Sciences (PoAHS). Data was collected by a structure
- and pretested questionnaire through convenience sampling method. Statistical
package for social sciences (SPSS) version 23 was used for performing data analysis.
" Descriptive statistics were used to analyze the data
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DOI: 10.70250/mjpahs241 Results: A total of 102 healthcare professionals participated, with nurses forming
the majority. While 55.88% of participants had encountered ADRs during their
practice, only 10.78% had reported them to pharmacovigilance centers. Overall,
83.3% of respondents demonstrated good knowledge, and 93.13% expressed a
positive attitude toward PV. However, only 8.8% exhibited good practices related
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Conclusion: The findings of this study concluded that majority of healthcare
professionals demonstrated positive knowledge and attitude but negative practice
towards pharmacovigilance and adverse drug reaction reporting Therefore the
study highlights an urgent need for targeted educational programs, training
sessions, workshops and establishment of PV unit in the healthcare setting to
enhance awareness and improve ADR reporting behaviors among healthcare
professionals.
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Introduction of adverse effects or any other drug-related problems.
Pharmacovigilance is essential for promoting the safe and
For all medical personnel, ensuring the safety and well-being of  rational use of medicines, thereby protecting patient health.2
patients taking medications is of utmost importance. An adverse
drug reaction (ADR) is defined as an undesirable and harmful A Vital component of pharmacovigilance is post-marketing
reaction to a medication that occurs at standard doses used for ~ surveillance, which helps in the detection of rare and
the prevention, diagnosis or treatment of disease or for altering ~ POPulation-specific ADRs that may go unnoticed during clinical
physiological functions.’ The World Health Organization defines trials.® ADRs are the fifth leading cause of mortality worldwide
pharmacovigilance (PV) as the science and activities related and account for approximately 3-4% of all hospital admissions.

to the detection, assessment, understandingand prevention ADRs also present a significant clinical and economic burden in
South Asian countries. A study conducted at Bhaktapur Cancer
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Hospital found a high occurrence of ADRsamong cancer patients,
with each enrolled patient experiencing one or more reactions
and a mean of 8.44 ADRs per patient related to chemotherapy
drugs.* Similarly, a study conducted in South India reported that
26.88% of identified patients experienced ADRs, resulting in
high management costs and prolonged hospital stays.®

The pharmacovigilance system in Nepal is still developing and
currently covers only a limited number of institutions and
geographical areas.® The Department of Drug Administration
serves as the national pharmacovigilance center and receives
ADR reports from regional pharmacovigilance centers, which
are then forwarded to the Uppsala Monitoring Centre.” The
Uppsala Monitoring Centre collects, assesses, and disseminates
data from the national pharmacovigilance programs of member
countries.®. Numerous studies have shown that improving
healthcare professionals’ knowledge, attitudes, and practices
(KAP) regarding pharmacovigilance is crucial for developing
effective strategies to strengthen the ADR reporting system and
enhance patient safety.>*

Despite the importance of assessing healthcare professionals’
KAP regarding pharmacovigilance and ADR reporting for
ensuring patient safety, only a few studies have been conducted
in Nepal. The findings of this study could help improve healthcare
professionals’ knowledge, attitudes, and practices regarding
pharmacovigilance and ADR reporting, thereby enhancing
patient safety. Therefore, the primary objective of this study
was to assess the knowledge, attitudes, and practices regarding
pharmacovigilance and ADR reporting among healthcare
professionals working at Pokhara Academy of Health Sciences.

Methods

A cross-sectional descriptive study was conducted among
healthcare professionals at Pokhara Academy of Health
Sciences, one of the major tertiary care hospitals in Gandaki
Province. Data collection was carried out from December 1
to December 30, 2023. Healthcare professionals, including
doctors, nurses, and pharmacists working at POAHS during the
study period, were included in the study, while other healthcare
personnel such as Health Assistants (HAs) and Certified Medical
Assistants (CMAs) were excluded.

Based on a review of previous surveys of a similar nature,
a questionnaire was developed in English with necessary
modifications.'*'>!*  QOnce the initial version was prepared, it
underwent a thorough review and validation process. Content
validity was assessed through a pilot study conducted among
11 randomly selected healthcare professionals (HCPs) working
in the same hospital setting. Cronbach’s alpha was calculated
and yielded a value of 0.7, indicating satisfactory reliability and
internal consistency of the questionnaire items.The validated
guestionnaire consisted of two parts. The first part included
demographic information of the participants, while the second
part consisted of KAP-related questions, comprising a total of
27 items: 14 assessing knowledge, 7 evaluating attitude, and 6
examining practice.

A convenience sampling method was used for data collection.
Respondents were requested to provide written informed
consent, ensuring anonymity and voluntary participation in
the study. The validated questionnaires were distributed to
each respondent after obtaining written informed consent.
Completed questionnaires were then collected and used for

data analysis.Statistical Package for the Social Sciences (SPSS)
version 23 (SPSS Inc., Chicago, IL, USA) was used for data
analysis. Descriptive statistics were applied to analyze the
data. Continuous variables were presented as mean + standard
deviation (SD), whereas categorical variables were expressed
as frequencies and percentages. Ethical approval was obtained
from the Institutional Research Committee (IRC) of Pokhara
Academy of Health Sciences (Ref no: 189/80) prior to the
commencement of the study.

Results
Total 102 participants were included in the study

Table 1: Socio-demographic characteristics of participants
(n=102)

Mean Age 28.58 + 6.284

Profession

Doctor 24 235
Pharmacist 10 9.8
Nurses 68 66.7
Sex

Male 44 43.1
Female 58 56.9
Experience

<1year 6 5.9
1-5years 51 50
5—10 years 30 29.4
> 10 years 15 14.7

Table 1 summarizes the socio-demographic characteristics of
the participants. The mean age of the participants was 28.58 +
6.28 years. Most participants were nurses (66.7%), followed by
doctors (23.5%) and pharmacists (9.8%). In terms of sex, 56.9%
were female and 43.1% were male. Regarding work experience,
half of the participants had 1-5 years of experience, while
29.4% had 5-10 years, 14.7% had more than 10 years, and 5.9%
had less than one year of experience.
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Table 2: Knowledge of the respondents towards pharmacovigilance (n=102)

Percentage
(V)

a. The science and activities of detecting, assessing, understanding & 90.16
.. . preventing adverse effects
1 Z::i:‘r;lsa:c;\?ngllance studies best b. The process of improving the safety of drugs 7 6.86
: : c. The science of detecting the type & incidence of ADRs after a drugis 2 1.96
marketed
d. The science of monitoring ADRs happening in a Hospital 1 0.98
a. To enhance patients’ safety in relation to use of drugs 96 94.11
) The buroose of pharmacovigilance b. To calculate incidence of drug administration 1 0.98
’ purp P 6 c. To report all the drugs used in hospital 1 0.98
d. To promote proper recording and reporting of narcotics 4 3.92
. Doct 10 9.80
The health care professionals g Pr(\);rcr:acist 7 6.86

3. responsible for reporting ADRs in c. Nurses 3 2'94
a hospital is/are : ’

5 / d. All of the above 82 80.39

4 Are you aware of any drugs that a. Yes 50 49.01

’ has been banned due to ADRs? b. No 52 50.98
Do you think that ADR reporting a. Yes 9% 94.11

5. and monitoring system would b' N 6 5 8'8
benefit the patient? - NO :

Is there any nearby ADR reporting a. Yes 18 17.64

6. and monitoring center in your b. No 37 36.27
knowledge? c. Don’t know a7 46.07
Which method is commonly a. Marketing 9 8.82
employed by pharmaceutical ’ . . )

7 con’:paynies f‘t/)l?pharmacovigilance b. Post marketing surveillance 49 48.03
of new drugs once they are c-heedback . . 12 L7t
o] i (e e d. Adverse drug reaction reporting 32 31.37

. . a. Nepal Pharmacy Council 16 15.68
Which government body is . :
8. responsible for ADRs monitoring 5. e, W= o] . . 2 e
in Nepal? c. Department of drug administration 83 81.37
d. Don’t know 1 0.98
a. Hospital to regional Pharmacovigilance (PV) center department of 83 81.37
. . . drug administration (DDA) to Ministry of health and population (MoHP)
9. 1'\'::: ;F;In fogiEReidueteuii b. Hospital to regional PV center to international drug monitoring center 1 0.98
P c. Hospital to pharmaceutical company to DDA to MOHP 12 11.76
d. Hospital to pharmaceutical company to regional PV center to MoHP 6 5.88
a. Head of Department of your Institute 6 5.88
ADRs should be reported to b. Nearby regional pharmacovigilance center 42 41.17
10. whom? ¢. Government 1 0.98
d. Drug Manufacturer 10 9.80
e. All the above 43 42.15
a. By post 0 0
. . b. Standard reporting form 87 85.29
11. ADRin Nepal is reported through . 7 6.86
d. Email 8 7.84
a. To report ADRs to national pharmacovigilance center 77 75.49
b. To coordinate with international federation of pharmacovigilance 12 11.76
12 Role of a regional centers
* pharmacovigilance Centre is c. To report ADRs to the international pharmacovigilance center 4 3.92
d. To report ADRs to council for international organizations of medical
sciences 9 8.82
Which of the following centersis  a. International pharmaceutical federation, Netherland 2 L
13, @ collaborating center for WHO b. Food and drug administration, USA )8 27.45
* programme for international drug c. Uppsala monitoring center, Sweden 37 36.27
monitoring? d. Medicines and health care products, regulatory agency, UK 9 3 éz
a. Bizzare ADR 14 13.72
14 Following types of ADR must be b. Life threatening ADR/ serious ADR 7 6.86
" reported except c. Suspected ADR 19 18.62
d. Causal ADR/ side effect 62 60.78
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Table 2 reveals the knowledge of healthcare professionals
(HCPs) regarding pharmacovigilance. A total of 90.19% of
the participants correctly defined pharmacovigilance, and
94.11% were aware of its purpose. Regarding awareness of the
national pharmacovigilance authority, 81.37% of healthcare
professionals in our study identified the Department of Drug
Administration (DDA) as the government body responsible for
monitoring adverse drug reactions (ADRs) in Nepal.In terms
of knowledge related to post-marketing surveillance, 48.04%
of participants in our study were aware that it is a commonly
employed method used by pharmaceutical companies for
monitoring new drugs after market release. Awareness of the
Uppsala Monitoring Centre (UMC) as the WHO Collaborating
Centre for International Drug Monitoring was found among
36.27% of participants. Our findings also revealed that 49.01%

of healthcare professionals were aware of at least one drug
banned due to ADRs. Lastly, 85.29% of participants in our study
reported that a standard ADR reporting form is used in Nepal.

Table 3 depicts the attitude of participants towards
pharmacovigilance. In the current study, 92.15% of healthcare
professionals (HCPs) agreed that reporting adverse drug
reactions (ADRs) is essential. Furthermore, 66.67% of
participants believed that ADR reporting does not reflect
professional mistakes nor does it harm the image of healthcare
providers. Regarding professional responsibility, 80.39% of
participants in our study viewed ADR reporting as a professional
obligation. Additionally, 91.17% of participants believed that
pharmacovigilance should be incorporated into the education
and training of healthcare professionals, and 66.66% supported
the establishment of ADR monitoring centers in every hospital.

Table 3: Respondents attitude towards pharmacovigilance (n=102)

Do you think reporting of adverse drug reaction is
1. necessary?

Do you think Pharmacovigilance should be taught in detail
2 to healthcare professionals?

Have you anytime read any article on prevention of
3 adverse drug reactions?

What is your opinion about establishing ADR monitoring
4 centre in every hospital?

Reporting of ADR is the exploration of mistakes of health
5. professionals?

Reporting of ADR will increase patient safety?

Is it our professional obligation to report ADR?

a. Yes 94 92.15
b. No 3 2.94
c. Can’t say 3 2.94
d. May be 2 1.96
a. Yes 93 91.17
b. No 5 4.90
c. Can’t say 1 0.98
d. May be 3 2.94
a. Yes 55 53.92
b. No 35 34.31
c. Can’t say 1 0.98
d. May be 11 10.78
a. Should be in every 68 66.66
hospital
b. Not necessary in every 9 8.82
hospital
c.Oneinacityis 15 14.70
sufficient
d. Depends on number of 10 9.80
bed size in the hospitals
a. Yes 22 21.56
b. No 68 66.66
c. Can’t say 2 1.96
d. May be 10 9.80
a. Yes 89 87.25
b. No 9 8.82
c. Can’t say 3 2.94
d. May be 1 0.98
a. Yes 82 80.39
b. No 8 7.84
c. Can’t say 2 1.96
d. May be 10 9.80
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Table 4: Practice of pharmacovigilance among respondents (n=102)

1.

Have you ever observed an adverse drug reaction (ADR) in patients a.Yes 57 55.88
during your professional practice? b. No 45 44.11
2. Have you ever reported any adverse drug reaction to a. Yes 11 10.78
pharmacovigilance center b. No 91 89.21
3. Have you ever received any training on ADR reporting? a. Yes 11 10.78
b. No 91 89.21
4. Do you feel that proper training should be provided to the health a. Yes 90 88.23
care personnels for ADR reporting? b. No 10 9.80
c. Don’t know 2 1.96
5 Have you ever seen the ADR reporting form a. Yes 20 19.60
b. No 82 80.39
6. Is there any action in practice to minimize ADR in your institution?  a. Yes 22 21.56
b. No 32 31.37
c. Don’t know 48 47.05
Table 4 summarizes the practice of pharmacovigilance 12
among respondents. In this study, 55.88% of healthcare
professionals (HCPs) reported having encountered adverse 10
drug reactions (ADRs) during their clinical practice; however,
only 10.78% of them had formally reported these incidents s
to pharmacovigilance (PV) centers. Furthermore, 89.21% of g
healthcare professionals (HCPs) had not received any formal E s
training on ADR reporting. As a result, 88.23% of respondents ;
expressed the need for proper training on ADR reporting for =,
HCPs. In addition, only 21.56% of participants were aware of
any institutional measures or practices aimed at minimizing ,
ADRs in their institution.
Table 5: KAP score category of respondents (n=102) 0
Knowldege Attitude Practice

KAP category

Variables Good/positive Poor/negative
(number/percentage) | (humber/percentage)

Knowledge 85 (83.3) 17 (16.7)

Attitude 95 (93.13) 7 (6.9)

Practice 9(8.8) 93 (91.2)

Table 5 depicts the knowledge, attitude, and practice (KAP)
categories among healthcare professionals, revealing varying
levels of awareness and engagement with pharmacovigilance..
Based on the scoring criteria, 83.3% of respondents
demonstrated good knowledge, while 16.7% fell into the poor
knowledge category. A vast majority (93.1%) of participants
exhibited a positive attitude toward ADR reporting, whereas
only 6.9% showed a negative attitude. However, the findings
related to practice were less encouraging where only 8.8% of
respondents reported good practice regarding ADR reporting,
while a significant 91.2% demonstrated poor practice. These
results suggest that although healthcare professionals at POAHS
possess adequate knowledge and maintain a positive attitude
toward pharmacovigilance, there is a notable gap in translating
this knowledge and attitude into actual reporting practices.

Variables

Figure 1: KAP score (Mean + SD) (n=102)

Figure 1 shows the knowledge, attitude, and practice (KAP)
scores among healthcare professionals. The mean knowledge
and attitude scores were high, whereas the mean practice score
was low.The mean knowledge score was 9.35 + 2.119 whereas
attitude scores were also favorable, with a mean score of 5.38
t+ 1.16.. However, the findings related to practice were less
encouraging. The mean practice score was only 2.07 + 1.06.

Discussion

In the present study, 55.88% of healthcare professionals (HCPs)
reported having encountered adverse drug reactions (ADRs)
during their clinical practice; however, only 10.78% had formally
reported these incidents to pharmacovigilance (PV) centers.
Comparatively higher reporting rates were observed in a study
where 68.7% of HCPs identified ADRs, and 26.8% reported them
to a PV center." In contrast, another study reported that 38.9%
of respondents had observed ADRs, yet only 6.3% submitted
reports to the appropriate authority.”

The reasons for under-reporting included heavy workload,
lack of knowledge regarding reporting procedures, insufficient
training, time constraints for patient follow-up, and lack of
remuneration.16,17,18 In the present study, only 19.60% of
participants had seen an ADR reporting form, which may have

MJPAHS | VOL 09 | NO. 1 | JAN - JUN 2026




Thapa A, et.al. Jan-Jun. 2026;9(1):57-63.

ORIGINAL ARTICLE

contributed to the low reporting rate. A similar finding was
reported in another study, where only 15.3% of participants had
seen the reporting form."

In the present study, 83.3% of respondents demonstrated a
good level of knowledge regarding pharmacovigilance (9.35
+ 2.11 out of 14), which is notably higher than findings from
other studies, where only 8.82% and 19.90% of participants
demonstrated good knowledge in this area.?>?! However,
some studies have reported higher levels of knowledge
among participants.?>?®* These variations may be attributed to
differences in study population, study setting, questionnaire
design, variation in educational background between students
and practitioners, and sample size.

Furthermore, a majority of participants (93.13%) exhibited a
positive attitude toward PV; however, only 8.8% demonstrated
good practice in ADR reporting. Similar findings of positive
attitudes but poor practice have been reported in other studies
as well.?+%2 This gap between attitude and practice may be
due to time constraints in ADR reporting, the misconception
that a single unreported case does not significantly impact
the pharmacovigilance database, difficulty in recognizing
ADRs, inadequate training, and limited awareness of reporting
procedures and guidelines.?®

Conclusion

The findings of this study indicate that the majority of healthcare
professionals demonstrated good knowledge and a positive
attitude toward pharmacovigilance and adverse drug reaction
(ADR) reporting; however, their practice was poor. More than
half of the respondents had encountered ADRs during their
clinical practice, but only a small proportion had reported
them to nearby pharmacovigilance centers. These findings
highlight the urgent need for targeted educational programs,
training sessions, and workshops, as well as the establishment
of pharmacovigilance units in healthcare settings, to enhance
awareness and improve pharmacovigilance practices among
healthcare professionals.
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Introduction

Abstract

Introduction: Analyzing mortality trends offers important insights into the existing
healthcare measures and for this our study outlines mortality patterns of patients
admitted at a tertiary care hospital in Nepal. This involves analyzing primary cause
of death among inpatients, distribution of death according to patients age and
gender, distribution of deaths within the hospital by departments and categorizing
deaths as natural and unnatural and observing patterns of death based on date and
time of admission and death.

Methods: Mortality from November 2025 to May 2026 were analyzed. Deceased
age, sex, date and time of arrival, date and time of death, diagnosis, or cause of
death, department or unit where death happened and manner of death as natural
and unnatural, were recorded. The data was analyzed in the Statistical Package
for Social Sciences (SPSS) software, version 27. Descriptive statistics were used to
present the data in terms of frequencies and percentages. The statistical association
between the variables were analyzed using Chi-Square test and the p-value of <0.05
was considered significant.

Results: This study explored that mortality was predominant among males
(62.77%). Maximum number of deaths were seen in elderly people of 60-80 years.
Majority of death happened after 1 day to a week, after arrival to the hospital,
with highest rate in medicine department as stroke, the leading cause of death and
Chitwan district accounting for highest mortality.

Conclusions: The study demonstrates that natural manner of death is higher
than unnatural manner and mortality is male predominance and stroke as the
leading cause of death. Further studies are required in other parts of our nation to
understand pattern of mortality at national level.

Keywords: Hospital, Mortality, Patients.

Analyzing mortality trends would offer important insights
into the existing healthcare measures and for this our study

World Health Organization (WHO) introduced the International
Classification of Diseases (ICD) to identify worldwide health
trends and statistics.? 50-60 million individuals die globally each
year.? According to the Burden of Disease 2019 report, Nepal has
a greater mortality rate from chronic respiratory disease than
any other nation in the region, despite cardiovascular disease
being the country’s top cause of death.® The burden of disease
in Nepal changed from communicable, maternal, neonatal, and
nutritional (CMNN) disorders to non-communicable diseases
between 1990 and 2017.*

outlines mortality patterns of patients admitted at a tertiary
care hospital in Nepal. This involves analyzing primary cause of
death among inpatients, distribution of death based on patients
age and gender, department wise distribution of deaths within
the hospital, categorizing deaths as natural and unnatural
and observing patterns of death based on date and time of
admission and death

Methods

A quantitative descriptive, prospective, cross-sectional
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observational study was conducted at College of Medical
Sciences, Bharatpur, after receiving permission from the
Administrative director of college and ethical approval from the
institutional review committee with approval letter reference
no: COMTH-IRC/2025-063.

Census sampling method including all inpatient deaths occurring
during the study period from November 2025 to May 2026 was
employed. Mortality in the emergency department, different
intensive care units, and different wards in the hospital were
included in the study. However, brought dead cases, intrauterine
foetal death, and cases with incomplete, partial or missing
information were included in the overall mortality count but
were excluded from the analysis requiring a confirmed cause
of death.

After retrieving the mortality record from record section of each
department, a self-designed, structured proforma was used.

Name of the deceased were not documented in the proforma
for the purpose of maintaining confidentiality of the deceased.
Deceased age, sex, date and time of arrival, date and time of
death, diagnosis, cause of death, department or unit where
death happened and manner of death were recorded. The
data was entered using MS Excel and later analyzed in the
Statistical Package for Social Sciences (SPSS) software, version
27. Descriptive Statistics were used to show the distribution
pattern of mortality and were expressed in terms of frequency
and percentage and for inferential statistics. Chi Square test was
used to assess the correlation between distribution of mortality

patterns and demographic variables.

Results

A total of 180 deaths were analyzed during the study period
where majority of the mortality was seen among males
accounting for 113 (62.77%) cases and females accounted
for 67 (37%) deaths. The patients aged between 60-80 years,
showed the highest frequency of mortality (74 cases, 41.11%)
which was also the highest in both sexes of the same age group
(female vs male: 48.52% vs 37.16%). The lowest frequency of
mortality was observed between 0-20 years (9 cases, 5%). Table
1.

Table 1: Age and gender wise distribution of mortality.

Age group (years) Female (%) Male (%) Total (%)

0-20 5 (7.35%)
21-40 6 (8.82%)
41-60 16 (23.52%)
61-80 32 (48.52%)
> 81 8 (11.76%)
Total 67 (100%)

4(3.35)

20 (17.69%)
30 (26.54%)
42 (37.16%)
17 (15.04%)
113 (100%)

9 (5%)

26 (14.44%)
46 (25.55%)
74 (41.11%)
25 (13.88%)
180 (100%)

Highest number of mortalities was seen in Chitwan district 87
(48.33%), followed by Nawalpur 28 (15.55%) and Makwanpur
19 (10.55%) both of which are neighboring district to Chitwan.
Figure 1.

District wise distribution of mortality
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Fig 1: Mortality pattern by district.
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Fig 2: Distribution of mortality by month.
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The mortality was highest 51(28.33%) in December 2025,
remains steady from January to March 2026 and slightly
decreased in April 2026. November 2025 showed the lowest
recorded deaths 16 (8.88%). Figure 2.

Out of 180 deaths, 42 was brought dead and one intrauterine
fetal death cases which were excluded in analysis portion as the
exact cause of death was not identified. So, 137 hospital deaths
where cause of death was known were analyzed. Among those
137 deaths, 82 (59.86%) were males and 55 (40.14%) were
females. Traumatic head injury accounted for maximum deaths
17 (12.4%) followed by stroke (10.9%), pneumonia (9.5%) and
sepsis (8.8%). Conditions like valvular heart disease, traumatic

Table 2: Distribution of cause of death according to sex (n=137)

splenic injury, systemic lupus erythematosus, right bundle
branch block, pulmonary edema, pulmonary tuberculosis,
metabolic encephalopathy, meningoencephalitis acute liver
failure accounted for less than 1% of the death.

The number of mortalities among males were higher in most of
the causes, especially in stroke (14 males vs 1 female), Chronic
liver disease (10 males vs 2 females) and head injury (11 males
vs 6 females). Contrary to this, females had higher mortality due
to myocardial infarction (4 females vs 1 male) and poisoning
(2 females vs 0 male). There was no statistically significant
association between sex and underlying cause of death (p-value
0.098). Table 2.

Abdominal injury

Acute liver failure

Acute Pancreatitis

Bowel perforation

Chronic kidney disease
Chronic liver disease
Chronic obstructive pulmonary disease
Dilated cardiomyopathy
Head Injury

Malignancy
Meningoencephalitis
Metabolic encephalopathy
Myocardial infarction
Pneumonia

Poisoning

Pulmonary tuberculosis
Pulmonary edema

Right bundle branch block
Sepsis

Systemic lupus erythematosus
Splenic injury

Stroke

P P PR, R, P ON N PO ON OO U B N D O N O B

Valvular heart disease

Total

The highest number of deaths, 61 (44.52%) occurred in the
60-80 years followed by 31 (22.62%) in 40-60 years and least
number of deaths i.e., 2 (1.45%) was recorded in the 0-20 years
individual. Among the young people of age 20-40 years, head
injury was the leading cause of death accounting for 6 (31.57%)
cases, followed by acute pancreatitis with 3 deaths (15.78%).
Chronic liver disease caused maximum mortality among 40-60

55 (40.14%)

z 3(2.2%)

1 1(0.70%)
2 4 (2.9%)

2 2 (1.5%)

7 11 (8.0%)
10 12 (8.8%)
6 10 (7.3%) 0.098
4 9 (6.6%)
11 17 (12.4%)
6 13 (9.5%)
1 1(0.7%)

1 1(0.7%)

1 5 (3.6%)

6 13 (9.5%)
0 2 (1.5%)

1 1(0.7%)

0 1(0.7%)

0 1(0.7%)

7 12 (8.8%)
0 1(0.7%)

0 1(0.7%)
14 15 (10.9%)
0 1(0.7%)
82 (59.86%) 137 (100%)

years individual responsible for 7 (2.58%) deaths. Malignancy
was predominant in 60-80 years causing 9 deaths (14.75%). In
more than 80 years population, pneumonia was the leading
cause responsible for 6 (25%) deaths. A statistically significant
association was derived between age and cause of death
(p-value <0.001) as summarized in the table 3.
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Table 3: Age-wise distribution of mortality (n=137).

Cause of death Age group

Abdominal injury

Acute liver failure

Acute pancreatitis

Bowel perforation

Chronic kidney disease
Chronic liver disease
Chronic obstructive pulmonary disease
Dilated cardiomyopathy
Head Injury

Malignancy
Meningoencephalitis
Metabolic encephalopathy
Myocardial infarction
Pneumonia

Poisoning

Pulmonary tuberculosis
Pulmonary edema

Right bundle branch block
Sepsis

Systemic lupus erythematosus
Splenic injury

Stroke

Valvular heart disease

N O O O P OO O O OO O OO O P OO O O O ©Oo o

Total

=
(-]

Cerebrovascular system disease accounted for maximum
death (27.7%), followed by Gastrointestinal system (19.7%),
Respiratory system (19.0%) and Cardiovascular system (11.7%).
Blood and Reticuloendothelial system, Endocrine system and
Immune system accounted for least number of death (0.7%).

Out of 137 cases, majority of the deaths were due to natural
causes (112, 81.75%) and 25 (18.24%) cases were due to

Table 4: Mortality distribution by manner of death.

0-20 years 21-40 years 41-60 years 61-80 years

0
0
8
0
0
2
0
0
6
1
0
0
0
1
1
0
0
0
2
0
1
2
0

<0.001*

o W O O B O OO kP W PFPF O O r & N O N P P P P P
=, O O O Ul B B P O W W O O vV o o 0O W d B O O N
o B O O p OO OO O B P B N O R b O WO O O O

w
=
[=)]
[y
N
S

unnatural causes. Highest number of natural deaths (52,
46.42%) were observed in 61-80 years and unnatural (9. 36%) in
20-40 years individual. The number of males were predominant
across most age groups. Natural deaths were almost equally
frequentin both sexes whereas unnatural deaths were relatively
higher in middle aged males of 21-40 years age. There was no
statistically significant association between sex and manner of
death across all age groups. Table 4.

e - T “

0-20 years Female 1
Male 0
21-40 years Female 3
Male 7
41-60 years Female 9
Male 16
61-80 years Female 25
Male 27
>81 years Female 8
Male 16
Total 112 (81.75%)

1
R . NC

2 0.701
7 14

2 11 0.902
4 20

4 29 0.840
5 32

0 8 NC

0 16

25 (18.24%) 137 (100%) 0.640
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Table 5, depicts the duration of survival since the time of
hospital admission for various disease conditions. Majority of
the death occurred within a week of hospital admission (90,
65.69%) followed by deaths occurring within a day of admission
(30, 21.89%), >1-2 weeks (10, 7.29%) and >2 weeks survival (7,
5.10%). Head injury was the most common among the patients
dying within a week (13, 14.44%) whereas 4 of the cases died
within 24 hours of admission. Between the two of the poisoning
cases, duration of survival was <24 hours with Zinc phosphide

Table 5: Mortality distribution by duration after arrival to

hospital.
Duration between arrival and
death
<1 >1-2 >2
day weeks | weeks

Cause of death

Abdominal injury 0 2 0 1
Acute liver failure 1 0 0 0
Acute pancreatitis 1 2 1 0
Bowel perforation 0 2 0 0
Chronic kidney 1 7 3 0
disease

Chronic liver disease 3 g 0 0
Chronic obstructive 4 6 0 0 0.023*
pulmonary disease

Dilated 1 8 0 0
cardiomyopathy

Head Injury 4 13 0 0
Malignancy 1 10 0 2
Meningoencephalitis 0 1 0
Metabolic 1 0 0
encephalopathy

Myocardial 4 1 0 0
infarction

Pneumonia 0 9 3 1
Poisoning 1

Pulmonary 0 1

tuberculosis

Pulmonary edema 0 1 0

Right bundle branch 0 0

block

Sepsis 3 8 0 1
Systemic lupus 0 1 0 0
erythematosus

Splenic injury 0 1 0 0
Stroke

Valvular heart 1 0 0 0
disease

Total 30 90 10 7

The highest number of mortalities was seen in medicine
department 89 (65.0%), followed by surgery department 32
(23.3%) and emergency department 16 (11.7%). No mortality
was seen in any other department during this study period.

and upto a week with paraquat. Other conditions which
showed duration of survival less than 24 hour since hospital
admission were valvular heart diseases, right bundle branch
block, traumatic splenic injury, systemic lupus erythematosus,
pulmonary edema, pulmonary tuberculosis, pneumonia,
metabolic encephalopathy, meningoencephalitis, acute liver
failure. There was a statistically significant association between
cause of death and duration of survival since hospital admission
(p-value 0.023). Table 5.

Discussion

This study evaluated pattern of mortality at a tertiary care center
in Nepal and demonstrated significant variations according
to age group, gender, underlying disease and duration of the
hospital stay. Our study explored that mortality was predominant
among males (62.77%) in overall dataset. Among the hospital
deaths, the maximum number of deaths were seen in elderly
people of 61-80 years. The findings are similar with study by
other authors. Kulkarni et al. found mortality among male as
61.24%. Adhikari MC et al. in similar Nepalese setting found
male: female ratio of 1.2:1.>® This may be attributed to higher
prevalence of risk factors such as smoking, drinking, workplace
exposure among males. Also, some study has reported delayed
medical attention seeking behavior among males which
worsens the disease status resulting in the poor prognosis.’
Further, due to ageing process an individual naturally becomes
vulnerable to various chronic disease conditions, comorbidities
and diminished immune response. The higher number of
deaths in elderly population indicates towards the need for
proper management and prevention of non-communicable
diseases. Contrary to this, mortality among adult population
was mainly due to head injuries sustained due to blunt force
trauma resulting due to road traffic mishaps.

The present study showed majority of death happening after
1 day to a week, after arrival to the hospital, with highest
rate occurring in medicine department as stroke, the leading
cause of death, and out of total number of deaths, 62.22%
were male and 37.77% were female whereas, Kulkarni et al. in
2023, discovered that the majority of deaths happened within
24 hours of admission.> Contrary to our study, Hadiza et al. in
2015 also found majority of deaths happened within 24 hours
after admission, however cerebrovascular disease (34.4%) was
the leading cause, alike our study.® This variation in the duration
of survival could be due to accessibility of health care services,
severity of the illness at the time of hospital admission and
multi-disciplinary approach in patient management at tertiary
levels. The significant rise in cerebrovascular disease reflects
the epidemiological transition that is contributing to the highest
number of premature and preventable deaths.

Shakya et al. in 2014-2017, identified stroke, making up 14.5%
of fatalities as a leading cause, similar to our finding.® This
study discovered, cerebrovascular system disease accounting,
maximum death (27.94%), contrary to a study done by Adhikari
in 2024 and Karkiin 2012-2013, where maximum cause of death
was attributed to respiratory diseases.®*°

Abedin et al. in 2014 and Tarafder et al. in 2015 in different
medical colleges in Bangladesh also discovered that
cerebrovascular disease was the leading cause of mortality.'%?
Ibadan et al. in 1973 gave a contrary result where, majority of
the deaths were due to cardiovascular conditions particularly
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hypertension, with heart failure accounting for 43.5%.3

Arodiwe et al. in 2014 discovered, infections (20.2%) to be the
most common cause of death. Nonetheless, the single most
entity causing mortality (12.3%) was chronic renal disease
and Cerebrovascular accident accounted for 10.5% of death.*
Garko et al. in 2003 Chijioke et al. in 2009 discovered infections
as major cause of death.?™®

Conclusions

The study demonstrates that natural manner of death is higher
than unnatural manner and mortality is male predominance
and stroke the leading cause of death. Further studies are
essential in other parts of our nation to understand pattern of
mortality at national level.
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True Knot in Umbilical Cord: A Case report
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Article History Abstract

True knot in umbilical cord is rare intrauterine manifestation. The actual incidence
of true cord is approximately 0.8% only. The complication of true knot is associated
with fetal morbidity and in rare instances fetal death can also occur. The diagnosis
of true knot can be done during intrauterine life with ultrasonography but its
sensitivity and specificity is less informative.
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some cases seen during delivery by examination.

Management during labor depends on fetal parameter not on the basis of diagnosis
of true knot in umbilical cord. Favorable outcome occurs in antenatally diagnosed
case and close monitoring of the case during antenatal and intrapartum period.
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Introduction

True knot is actual knot formed in umbilical cord, while false
knot is simple bulging in umbilical cord formed by looping of
vessels or thickening of Wharton’s jelly.! There are various
complications and abnormalities in the umbilical cord. Common
complications associated with true knot are small for gestational
age (SGA), low APGAR (appearance, pulse, grimace, activity and
respiration), fetal hypoxia and even fetal demise.?

Among them knot in umbilical cord is quite a rare condition.
True knot in umbilical cord is far rarer then false or pseudo
knot. Exact mechanism of occurrence of knot is not well known
but the proposed mechanism is trauma to the cord and fetal
movement leads to knot formation.

Established prenatal management guideline have not yet been
investigated and recommended despite of having higher adverse
perinatal outcome associated with true knot of umbilical cord.
True knot may lead to fetal hypoxemia and intrauterine fetal
death.

Case Report

A 22 year’s old primigravida presented in labor room with pain
abdomen and per vaginal discharge.According to her first day
of last menstrual period her period of gestation was 40 weeks
and 4 days. Her systemic examination and vitals were stable.
Abdominal examination revealed uterus size of term size and
fetal heart rate irregular with rate of maximum of 180 and
minimum of 90 beat per minute. Vaginal examination revealed
she was in latent phase of labor with three centimeter cervical
dilation and longitudinal vaginal septum with two vaginal
orifices. After reposition, fluid supplement and oxygen fetal
heart rate remained irregular and maximum rate of more than
180 beat per minute so cesarean delivery was planned for
persistent fetal tachycardia (fetal distress) and 3.1 kg male fetus
with APGAR score 6 and 7 at one and five minute respectively
was delivered by emergency caesarean section. Newborn was
handover to pediatrics on duty team. Intraoperative finding
was normal except a single true knot present in umbilical cord
towards fetal end nearly 10 cm away from fetal end as shown
figure below. True knot was tight and did not slip by itself. Her
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all previous scan including anomaly scan were normal. She did
her regular antenatal visit to another center and admitted to
tertiary care center for false labor pain secondary to urinary tract
infection. At that time according to patient vaginal examination
was done and nothing mentioned about vaginal septum.

The post-operative period remained uneventful and newborn
was kept in SNCU (Semi-neonatal intensive care unit) for 24
hours. No further intensive care needed for the newborn and
the baby was shifted to mother’s side. This true knot in umbilical
cord is one of the rare incidence and can leads to fetal morbidity
and mortality. Diagnosis was incidental during delivery in our
case. Fortunately,timely intervention reduces the probable
further complication.

Fig 1: True knot in Umbilical cord during caesarean section

Discussion

The natural incidence of true knot in single umbilical cord
is 0.5-2%. Some complication associated true knot are
dangerous.*Active management during labor have paramount
role for the normal fetal outcome. The main concept of active
management of true knot of umbilical cord (TKUC) is to reduce
complication like birth asphyxia and fetal death.*

The incidence of TKUC was about 0.8%, the TKUC was not
associated with increase rate of stillbirth as compared to patient
without true knot. The risk factors associated with the true
knot are maternal age, multigravida, multiparty, BMI, previous

spontaneous abortion, polyhydramnios and diabetes mellitus.®

There is no definitive radiologic sign to diagnosis of true knot;
however, in cases of normal amniotic fluid it is possible to
diagnose the true knot with greater sensitivity. Routinely, true
knot in umbilical cord is easily missed as it does not have specific
diagnostic criteria.®

There are lots of evidence that shows usefulness of Doppler
ultrasound in diagnosis of a true knot in the umbilical cord.
In Doppler scan clear image of knot can be seen with more
accuracy as comparison to normal USG scans.®

The Doppler ultrasound is currently considered as gold standard
for diagnosis of cord abnormalities and “hanging noose sign” or
“four-leaf-clover sign” are some historical sign seen in Doppler
study.? In our case, Doppler study was not performed.

The significance of true knot in the umbilical is controversial but
long term follow up revealed complication such as intrauterine
fetal death (IUFD), meconium-stained amniotic fluid, low APGAR
score, preterm delivery and caesarean deliveries. There is no
long term neurological association with true knot in umbilical
cord.”

CTG (Cardiotopography) is useful modality for the detection
of abnormal heart rate in fetal compromise and also useful in
true knot in umbilical cord. Home monitoring with Tele-CTG
has demonstrated increased detection of abnormal heart rate
in cases of true knots of umbilical cord, and decreased fetal
movement but its feasibility is not defined.®

There can be more chance of unrecognized morphological and
circulatory problem in case of true knot of umbilical cord, which
may cause acute fetal hypoxia that can be seen in umbilical-
cerebral Doppler ratio. The tightening of umbilical cord occurs
due to either tangling fetal feet around cord or by clutching
the cord with a hand. True knot are not always amenable for
prenatal diagnosis andis not always associated with adverse
perinatal outcome.®

Prenatal diagnosis of true knots in umbilical cord should not
change the planned obstetric approach; however it creates
an ethical dilemma for obstetricians for informing the finding
to patient and patient party and medico-legal implications
associated with true knot of umbilical cord.*

The recommended management option in patient without
labor is expectant management with interval fetal monitoring.
Cesarean delivery is not absolute indication for true knots in
prenatal ultrasound, although final decision should be made by
patient. The continuous electronic fetal monitoring during labor
is crucial for intrapartum monitoring of possible complication of
true knot of umbilical cord.™

In our case, the true knot was incidental finding during
caesarean section done for persistent fetal tachycardia (fetal
distress). Postoperative fetal and maternal condition was
normal except for 24-hour observation of fetus in SNCU. True
knots in umbilical cord is incidental or even missed in most of
the cases so management depend on fetal monitoring during
antenatal and intra partum period.

Conclusion

There is no definitive diagnosis of true umbilical cord during
prenatal period and tailored management with antenatal and
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intrapartum continuous fetal monitoring should be done in
diagnosed true knots. Incidental diagnosis during delivery of
fetus often common.
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e Significant contributions to the conception or design of the
work, or the acquisition, analysis, or interpretation of data.

e Drafting the work or revising it critically for important
intellectual content.

e  Final approval of the version to be published.
e Agreement to be accountable for all aspects of the work.

Contributors who do not meet these criteria should be
acknowledged in the acknowledgments section. The
corresponding author must ensure all listed authors meet these
criteria, no one who qualifies for authorship is omitted, and all
authors have approved the final manuscript and its submission.

Manuscript Rejection

Manuscripts with insufficient originality, scientific or technical
flaws, or that do not follow submission guidelines may be
rejected. Authors are encouraged to revise and resubmit.
Reasons for preliminary rejection include being out of scope,
incorrect formatting, and incomplete submissions. Final
rejection may result from lack of originality, methodological
flaws, unanswered peer reviewer comments, plagiarism, or
publication misconduct.

Reporting Guidelines

Authors should follow relevant reporting guidelines such as:

e ARRIVE: Animal Research: Reporting of In Vivo Experiments
e CARE: Case Report

e CONSORT: Reporting of Randomized Controlled Trials

e TREND: Nonrandomized Evaluations of Behavioral and
Public Health Interventions

e COREQ: Reporting Qualitative Research

e  STARD: Reporting of Diagnostic Accuracy Studies

e STROBE:Reportingof Observational Studiesin Epidemiology
e  PRISMA: Reporting of Systematic Reviews

e  SPIRIT: Reporting Protocols for RCTs

e  CHEERS: Reporting of Health Economic Evaluations

The Equator Network provides a comprehensive list of reporting
guidelines.

Manuscript Submission Guidelines

Authors must submit the following documents along with their
manuscript:

e Forwarding letter

e  Authorship declaration

e Manuscript

e  Ethical approval letter (for research articles)
e Patient consent (for case reports)

e Supplementary files if necessary

Submissions not adhering to the MJPAHS format or missing
required documents will be rejected. Authors should use the
appropriate templates for different types of articles and refer to
the MJPAHS checklist and citation guidelines.

Publication and Decision Time

If the submission is complete as per the guidelines, MJPAHS
will initiate the review process and provide feedback through
the online system. Authors are advised to regularly check their
submission status.

e  First Decision: 7-14 days (initial decision without review);
90 days (with review).

e  Publication Timeline: Most submissions are accepted and
published within 6 months, though this may vary depending
on the queue.
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GUIDELINES

Manuscript Preparation
Original Article

e Description: Reports original research in medical sciences,
medical education, public health, and related fields.

e Word Limit: Up to 3500 words excluding references
(minimum 15) and Abstract up to 250 words.

e Review Process: Rigorous peer review.

Review Article

e Description: Systematic, critical assessments of literature
and data sources.

e Word Limit: Up to 4,000 words excluding references
(minimum 50) and Abstract up to 250 words.

Review Process: Rigorous peer review.

Case Report
e Description: Reports of cases with literature reviews.

e Word Limit: Up to 1,000 words excluding references,
Abstract up to 100 words and 3 photographs.

e Review Process: Peer review.

Guidelines of Perspective articles:

e Description: A focused, personal analysis of a specific topic,
often presenting a novel viewpoint or interpretation of
existing research.

e  Word Limit: Up to 1,500 words (excluding an abstract of up
to 200 words).

e References: No more than 20 references
e Review Process: Peer review
Viewpoint

e Description: Personal views and opinions on relevant
health sciences issues.

e Word Limit: Up to 800 words (excluding references;
references up to 8).

e Review Process: Peer review.

Letter to the Editor

e Description: Short, decisive observations.

e Word Limit: Up to 400 words and 5 references.
e Review Process: Peer review.

Images and Tables

e Maximum number of tables: 5

e Maximum number of figures: 2

e Maximum number of images: 3

Manuscript Formatting

Manuscripts should be written in simple English. All authors
must provide signed consents to publication, which should
be sent with the manuscript. Manuscripts must be typed in
MS Office Word document, Arial Font, with a font size of 12.
Margins should be a minimum of 25 mm. The pages should
be numbered, beginning with the title page. Page numbers
should be typed at the middle of the bottom page. Standard
abbreviations can be used in the text, provided that the full
forms are given when they first appear in the text. Concise
explanations are encouraged. Use of signs like ‘&', ‘@’, ‘#’ is not
permitted.

Peer Review Process

MIJPAHS adheres to a double-blind peer review policy to ensure
the identity of both authors and reviewers remains anonymous.
The review process includes:

e One-Stage Review: Manuscripts two

independent reviewers.

reviewed by

e Two-Stage Review: For complex submissions, a second
review phase may be employed.

Submission and Review Procedure

e Submission: Manuscripts must be submitted according to
the MJPAHS section policy.

e Initial Review: Manuscripts undergo peer review by two
reviewers. A third reviewer is consulted if needed.

e  Review Timeline: Typically takes 4-6 weeks.

Review Outcomes
e Accept Submission: Manuscript accepted without revisions.

e Revisions Required: Manuscript accepted after minor
changes.

e Resubmit for Review: Manuscript requires significant
revisions.

e  Resubmit Elsewhere: Manuscript not suitable for MJPAHS.

e Decline Submission: Manuscript will not be published in
MJPAHS.

Feedback to Authors

All comments from reviewers are forwarded to authors within
4-6 weeks. Authors should check submission status online and
ensure communications from MJPAHS are not directed to spam
folders before inquiring about updates.

Editor's Responsibility

Editors direct manuscripts to appropriate reviewers and make
acceptance decisions based on reviewers' comments, ensuring
integrity and adherence to guidelines.
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POLICIES

Policies

Peer Review Policy

MJPAHS is an open access, peer-reviewed, biannual
multidisciplinary biomedical journal devoted to Health Sciences.
The types of manuscripts accepted for publication include
Original Research Papers, Review Articles, Case Reports, Brief
Reports, Viewpoints, and Short Communications.

e Submission Implications: Manuscripts must be original
and not under consideration for publication elsewhere. If
accepted, they cannot be published elsewhere in the same
form without the publisher's written consent.

e [|nitial Review: Manuscripts are reviewed by the editors
within one to two weeks for the initial assessment. If they
do not meet the journal's criteria, they are rejected.

e Peer Review Process: Manuscripts meeting the initial
criteria are sent to two specialized reviewers. Reviewers
have two weeks to decide whether to review the
manuscript. If no response is received, new reviewers are
assigned.

e Review Duration: The review process may take up to six
weeks for the first decision. Reviewers use the journal
review form and may provide additional comments.

e Review Decisions: Reviewers can make one of the following
decisions:

»  Accept Submission: The manuscript is accepted
without revisions.

»  Revisions Required: The manuscript is accepted
after minor revisions.

»  Resubmit for Review: The manuscript needs
significant changes and another round of review.

»  Resubmit Elsewhere: The manuscript does not fit
the journal's focus and scope.

» Decline Submission: The manuscript is not

accepted for publication.

e Final Decision: Editors make the final decision based on
reviewers' recommendations and comments, and the final
decision is communicated to the author.

All articles published in MJPAHS are licensed under the Creative
Commons Attribution 4.0 International License (CC-BY 4.0).

e Author Rights: Authors retain the ownership of the
copyright for their content and allow others to copy, use,
print, share, modify, and distribute the content even for
commercial purposes as long as the original authors and
the journal are properly cited.

e Publisher Rights: Authors grant MJPAHS the rights to
publish, reproduce, distribute, and store contributions,
translate and adapt them, create derivative works, and
incorporate electronic links to third-party content.

Plagiarism Policy

MJPAHS uses iThenticate Plagiarism Checking Software powered
by Turnitin for checking possible plagiarism in all submitted
manuscripts.

e Responsibility: Authors are responsible for the originality
of their manuscripts. Plagiarism is defined as copying
someone's theories, ideas, or statements without explicit
acknowledgment.

e Consequences: Based on the extent of plagiarism, the
editorial team decides whether to accept the manuscript
for further review or reject it.

»  Minor Offense: Less than two paragraphs or 15%
of the content plagiarized. Authors are warned
and asked to resubmit with corrections.

»  Intermediate Offense: More than two paragraphs
or up to 25% of the content plagiarized.
Manuscript is rejected, and authors are barred
from resubmission for one year.

»  Severe Offense: More than 25% of the content
plagiarized. Manuscript is rejected, and authors
are blacklisted for 3 to 10 years.

Archiving Policy

MJPAHS utilizes the LOCKSS and CLOCKSS systems for distributed
archiving among participating libraries, allowing permanent
preservation and restoration of the journal's content.

Open Access Policy

MJPAHS provides immediate open access to its content,
supporting global knowledge exchange. All articles are published
under the Creative Commons Attribution 4.0 International
License (CC-BY 4.0).

Conflicts of Interest

e  Editors: Must manage the review process without any
personal or financial conflicts with the manuscripts.

e Reviewers: Must decline to review if substantial conflicts-
of-interest exist and consult the editor if in doubt.

e Authors: Must disclose any personal or financial

relationships that could bias their work.

Article Processing Charges

MIJPAHS publishes all accepted papers as open access without
any submission, processing, or publishing charges.

Article Withdrawal Policy

e Before Acceptance: Corresponding authors may request
withdrawal before acceptance with a genuine reason.

e After Acceptance: Withdrawal is not allowed post-
acceptance except in cases of scientific errors, duplication,
or ethical violations.

e  Post-publication Withdrawal: Published articles remain
unchanged except under exceptional circumstances like
ethical issues, requiring corrections or retractions.
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Article Retraction Policy

Retractions occur due to ethical infringements like fake data
or research misconduct. A retraction note will be published,
and the original article will be marked as retracted but remain
unchanged.

Privacy Statement

The names and email addresses entered in this journal site will
be used exclusively for the stated purposes of this journal and
will not be made available for any other purpose or to any other
party.

This policy applies to MJPAHS's websites, print journal, and
other services. Personal information is collected, used, and
shared in accordance with applicable laws. Authors have the
right to access and update their information.
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