
Rehman Journal of Health Sciences    Vol. 04, No. 02, 2022 

69 
 

                         EDITORIAL 
DOSTARLIMAB: A BEACON OF HOPE FOR CANCER PATIENTS 

Abdul Haseeb Sahibzada1, Fatima Ihsan2 
Colorectal cancer is ranked as the fourth most prevalent cancer in the world and second leading 
cause of cancer related deaths in the United States. According to WHO, approximately 875,000 
new cases are encountered worldwide per year and accounts for 8.5% of all new cases of cancer. 
Males are highly predisposed to rectal cancer compared to females as its incidence in males 
ranges from 48.3 to 72.5 per 100,000 per year while it ranges from 32.3 to 56 per 100,000 per 
year in females. The same trend is seen in Pakistani male population.1,2 Approximately 18% of 
rectal cancers have early onset; age less than 50 years. Obesity, increased red meat consumption, 
cigarette smoking, low fruits and low vegetable consumption and low physical activity are 
associated with an increased risk of developing colorectal cancer.3 Pathophysiological process 
of normal rectal epithelium to precancerous cells (adenomas) and finally to invasive carcinomas 
occurs as a result of genetic mutations which are either acquired (somatic) or inherited 
(germline). Evidence suggests that adenomatous polyps that acquires dysplastic changes over a 
period of 10 to 15 years leads to development of invasive carcinomas. The main molecular 
pathways which are linked to CR cancer development are mismatch repair, hyper methylation 
and chromosomal instability. Ninety percent of all rectal carcinomas are adenocarcinomas while 
the remaining less common types are spindle squamous, adenosquamous and undifferentiated. 
The most appropriate treatment is determined by accurate staging of rectal carcinoma. Different 
treatment options are available such as endoscopic resection, neoadjuvant therapy, surgical 
resection, systemic therapy, cytotoxic chemotherapy, VEGF inhibitors, Anti-EGFR Monoclonal 
Antibodies and immune check point inhibitors.4 The standard treatment for locally advanced 
rectal cancer is neoadjuvant chemotherapy and radiation which is then followed by surgical 
resection.5 Check point inhibitors, specifically anti PD-1/ PD-L1 interaction are becoming a new 
line of research for the treatment of colorectal cancers. After the successful effects of anti PD-1 
for renal cell carcinoma, non-small cell lung cancer and melanoma, several RCT’s are conducted 
on effects of immune therapy of anti PD-1 on colorectal cancers. The PD-1 immune checkpoint 
negatively regulates the activation of T cell in order to maintain peripheral tolerance. Tumor 
cells expressing PD-1 ligands on their surface induces the state of immunosuppression and 
prevents the activation of T cells. Anti PD-1 monoclonal antibodies blocks ligand binding to 
PD-1 and hence reactivates the T cells to act against the tumours.6 A breakthrough in the 
treatment of cancer and specifically rectal cancer was highlighted recently in a study published 
in the ‘The new England Journal of Medicine’ the results of phase 2 trial demonstrated that 
Dostarlimab, an anti-PD-1 monoclonal antibody had shown a 100% clinical complete response 
rate among a small cohort of patients with mismatch repair-deficient locally advanced rectal 
cancer. In the study twelve patients (median age, 54-years) with mismatch repair-deficient stage-
II and stage -III rectal adenocarcinoma received Dostarlimab every 3 weeks for 6 months 
followed by a 6-months follow up. This treatment was followed by standard chemo radiation 
and surgery and had a complete clinical response, showing no evidence of tumor cells on MRI, 
fluorodeoxyglucose-positron-emission tomography, endoscopic evaluation and digital rectal 
examination. Till this time there is no case reported of progression or recurrence or any side 
effects.5 Given the remarkable response of 100% treatment with PD-1 blockade, Dostarlimab 
may replace the current standard of care for locally advanced rectal cancer. This could be one 
of the most important breakthroughs in medical history but requires further studies of longer 
duration with increased number of participants and regular follow ups after different time 
intervals. 
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                         SYSTEMATIC REVIEW 
EFFECTIVENESS OF AQUATIC EXERCISES FOR THE MANAGEMENT OF KNEE 

OSTEOARTHRITIS: A SYSTEMATIC REVIEW 
Raustam Khan1, Khalid Khan2, Uzair Ahmad3, Syed Zain Ul Abidin3*, Zakir Ullah4, Sardar 

Changez Khan5 

ABSTRACT 
Introduction: Knee osteoarthritis (OA) is one of the commonest problems in general population 
that is more likely to increase in future as the population ages. Aquatic exercises are advanced 
non-invasive techniques used in the management of knee OA. This research aims to provide 
evidence regarding effects of aquatic exercises and its general feasibility in reducing pain, 
improve body function and quality of life (QOL). 
Material & Methods: A systematic review was conducted following PRISMA guidelines. 
Literature search was done using PubMed and PEDro database. Randomized Controlled Trials 
using different mesh terms related to knee OA and aquatic intervention were included. The main 
outcome parameters were pain, range of motion, power and QOL. 
Results: We identified a total of 32 studies for this systematic review. After screening, 15 
articles were included. All studies showed that aquatic exercises may decrease pain and increase 
ROM. The result suggests that aquatic exercises are effective in decreasing pain and increasing 
ROM, muscles power and QOL. 
Conclusion: Aquatic exercises are effective for the patients with knee OA. Aquatic exercises 
decrease knee joint pain, reduce joint stiffness and enhance walking speed, range of motion, 
muscle power and QOL. 
Key Words: aquatic exercise, knee osteoarthritis, quality of life, range of motion 
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INTRODUCTION
Knee Osteo Arthritis (OA) is a persistent 
deteriorating disorder of knee joint.1 
Individuals with OA complain of joint pain, 
loss of activity and muscle weakness leading 
towards poor health and QOL. Additionally, 
loss of productivity and personal economic 
stress are related with ongoing disease.2 

Frequency of knee OA is about 7-33% in 
general population.3 Approximately 40% of 
people older than 75 years suffer from knee 
OA.4 Therapeutic exercise is considered as a 
useful intervention technique and is 
recommended in various guidelines as a non-
pharmacologic treatment technique for knee 
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OA.5 Evidence is present regarding transient 
impact of aquatic exercises in aged people with 
knee OA.6 A 12-week session of reasonable 
intensity may increase joint flexibility, muscle 
power and aerobic capability.7 Different 
properties of water, utilized by aquatic 
exercises helps promote and restore health. 
Hydrotherapy has a long therapeutic history 
and is gaining more attention lately.8 Properties 
of water such as buoyancy helps reduce weight 
bearing and its heating effect has reported to 
release contractures, reduce pain, and ease 
muscle spasms.9 It improves muscle 
strengthening because water acts as resistance 
and much greater muscle power is required.10 

Aquatic exercises are comfortable, easier for 
the body and is more enjoyable for the patient.11 
Aquatic exercises have been used as a treatment 
technique for more than 18 years.12 The 
practice of hydrotherapy feels better and 
appears to enhance QOL.13 Many previous 
studies have assessed effectiveness of 
hydrotherapy in general population including 
patients with chronic diseases.12 However, 
comprehensive research is needed for specific 
implications as knee OA in middle and aged 
patients. Recent existing clinical practice 
guidelines strongly recommend hydrotherapy 
or other aquatic exercises to be used as a 
treatment protocol for knee OA especially.13  
Exercise is a comprehensive concept that 
includes many forms such as resistance, 
isokinetic and aerobic exercises. All types of 
exercises show remarkable improvement in 
knee OA symptoms but aquatic exercises 
especially help enhance functional mobility and 
QOL significantly.14 Aquatic exercises have 
many advantages compared to land-based 
exercises.15 Numerous studies in Pakistan have 
used aquatic therapy to treat conditions like 
ankle sprains, cerebral palsy, and autism, 
demonstrating its effectiveness and feasibility. 
However, no such study has been conducted for 
knee osteoarthritis using aquatic therapy, 
promoting its efficacy and benefits. Therefore, 
this systematic review seeks to evaluate the 
efficacy of aquatic exercises for people with 
knee OA. 
MATERIAL AND METHODS 
A systematic review was conducted through 
PRISMA guidelines. Evaluation of each study 
was done using eligibility criteria. Literature 
was searched through PEDro and PubMed 

database. Additional search was done using 
Google Scholar. Articles were searched from 
15th August 2000 to 27th August 2020. Two 
reviewers individually searched titles, abstracts 
and full text articles using the search strategy; 
(“aquatic exercise” OR “hydrotherapy” OR 
“water exercises” OR “water aerobics” OR 
“aquatic fitness”) AND (“knee osteoarthritis” 
OR “knee arthritis” OR “arthritis” OR 
“degenerative joint disease” OR “knee 
degenerative joint disease”). Initially 217988 
articles were retrieved from both databases. 
Randomized Control Trials published in 
English language were included only. We 
included articles which assessed effectiveness 
of aquatic exercises in people with knee OA. 
Other studies such as systematic review, cross 
sectional surveys, observational studies, 
editorials, short communication and conference 
papers were excluded. Detail methodology of 
inclusion and exclusion criteria is explained in 
the form of PRISMA flow chart in figure 1. 
RESULTS 
We identified a total of 217988 studies for this 
systematic review. Initially searched articles 
identified through PubMed were 215559 while 
2429 studies were identified through PEDro. 
After duplicate removal, we excluded 214988 
studies. Titles and abstracts of the rest of 
articles were screened, out of which 2971 
studies were excluded because they were 
reviews or non-English articles or the 
intervention used in those studies were other 
than aquatic exercise. Articles were screened 
according to our eligibility critera. Finally, 15 
articles were selected for this review (Figure 1). 
The selected articles were published from 
2000-2020. Out of total studies, 15 
Randamoized Controlled Trails met our 
eligibilaty cretria for our systematic review. 
Selected 15 articles in this systematic review 
included 948 participants and majority of the 
articles studied the effects of aquatic exercises 
in patients with knee OA. The selected RCTs 
showed good parameter, prognosis, relief from 
pain, improvement in QOL as well as 
enhancing physical performance and aerobic 
capacity. Few studies showed that aquatic 
exercises decreased leg tiredness and enhanced 
cardio respiratory capability. Other studies 
suggested that the use of aquatic exercises was 
a good choice for patients with knee OA and 
also increased knee joint ROM. On the other 
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hand, studies highlighted that land based 
exercises were painful for these patients. Total 
resistance water exercise increased walking 
speed and decreased knee stiffness. Each study 
was scored according to PEDro scale  as shown 
in table 2, except those who did not have 
adequate information to be scored in 
accordance with PEDro scale guidlines also 
shown in table 2. 
DISCUSSION 
This study involves systematic literature review 
of RCTs focusing on Effects of Aquatic 
exercise on the management of knee OA in 
terms of reducing pain, improving body 
function and quality of life (QOL). Fifteen 
studies were filtered on the basis of inclusion 
and exclusion criteria. Overall, the findings 
imply that exercise had a favourable impact on 
at least one outcome variable in the trials that 
were analysed. Additionally, exercise appears 
to be an efficient method of controlling knee 
OA, bringing about favourable physical and 
functional results.  
Aquatic exercises have beneficial effects for 
patients with knee OA. Aquatic training is one 
of the main non-pharmaceutical interventions 
suggested for lower limb OA, however, 
evidence regarding strength of most favourable 
training is uncertain. Among fifteen studies, 
seven studies reported that Hydrotherapy 
sessions help in reducing knee joint pain while 
Yazigi et al reported hydrotherapy exercises 
reduces knee symptoms including pain 
associated with knee OA. 
The most prominent variable studied in our 
study was Pain which showed significant 
improvement after aquatic exercises regime 
similarly the same phenomena has been 
explained in several studies supporting the 
effects of exercises in OA patients' knee pain 
reduction earlier reviews.16 Similarly, 4 studies 
have advocated for aquatic exercises in terms 
of increase in ROM for knee flexion and 
extension. Whereas according to international 
studies there were no significant changes in 
joint ROM of knee extension and knee flexion 
in the aquatic group compared to the group 
receiving no aquatic physical treatment. 
Studies using joint ROM of knee extension 
revealed high heterogeneity, but knee flexion 
showed moderate variability.17 Aqua-cycling is 
used to enhance knee ROM, lower limb muscle 
power and aerobic ability in all populations, 

where land-based exercises are uncomfortable 
for certain individuals.6 Vigorous water 
resistance exercises are useful in reducing fat 
mass as well as refine walking velocity in post-
menopausal women with mild knee OA.5 In 
Contrast to no treatment, a 6-week agenda of 
water physical therapy resulted in a lesser 
amount of pain and better physical activity, 
increased power, and improved QOL.2 When 
assessing a 12 week follow up, individuals 
engaged in hydrotherapy had better outcomes 
such as improved functional activity level and 
QOL.18 

Clinically, muscular strength is crucial because 
it helps to protect joints by acting as a shock 
absorber and a joint stabilizer.16 In our review 
5 studies have favoured aquatic exercises for 
enhancing  muscular strength while one of the 
recent review published has also supported our 
regarding increase in knee extensors muscles 
while on the other hand aquatic exercises, 
showed no effect on other major muscle 
groups, possibly due to insufficient 
intervention intensity or duration to cause 
physiological changes in muscle structure.19 
Out of fifteen included studies, only two of the 
studies have favoured increase in QOL of 
patient with knee OA while previously 
published systematic reviews have shown 
contradictions in their results projecting both, 
improvement and no significant effects  
associated with QOL in knee OA.20 
We suppose that water exercise, can raise the 
balance among forces in the lower-limb joints 
(adduction/abduction and flexion/extension 
moments at knee and hip joints) in all direction, 
hence improving walking pattern.21 Adjacent to 
the profit of land-based work out, aquatic 
exercises might also enhance QOL as well as 
psychological well being in overweight patients 
with knee OA.12 When compared aquatic 
exercises to general exercise, the decrease in 
symptoms and increased mobility were 
observed as 92% for aquatic and 85% for other 
land based work out.22 Events related to water 
based treatment due to its cohesive property can 
be very effective for muscle reinforcement,  
hydrostatic stress which chains and stabilizes 
the clients and increase balance to execute 
workout without any fear, warm water can 
direct to decrease pain and muscle stiffness, 
buoyancy which reduce loading of joints, and 
the solitary aspects of water-based work out 
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which may allow patients to workout easily 
which they would be not able to carry out on 
ground.23 

CONCLUSION 
We conclude that aquatic exercises are 
effective in patients with knee OA. Aquatic 
exercises decrease knee joint pain, reduce joint 
stiffness and enhance walking speed, ROM of 
the knee, power and QOL.  
REFERENCES 
1. Alcalde GE, Fonseca AC, Bôscoa TF, 
Gonçalves MR, Bernardo GC, Pianna B, et al. 
Effect of aquatic physical therapy on pain 
perception, functional capacity and quality of 
life in older people with knee osteoarthritis: 
study protocol for a randomized controlled 
trial. Trials. 2017;18(1):317. 
2. Hinman RS, Heywood SE, Day AR. 
Aquatic physical therapy for hip and knee 
osteoarthritis: results of a single-blind 
randomized controlled trial. Physical therapy. 
2007;87(1):32-43. 
3. Waller B, Munukka M, Multanen J, 
Rantalainen T, Pöyhönen T, Nieminen MT, et 
al. Effects of a progressive aquatic resistance 
exercise program on the biochemical 
composition and morphology of cartilage in 
women with mild knee osteoarthritis: protocol 
for a randomised controlled trial. BMC 
musculoskeletal disorders. 2013;14:82. 
4. Munukka M, Waller B, Rantalainen T, 
Häkkinen A, Nieminen MT, Lammentausta E, 
et al. Efficacy of progressive aquatic resistance 
training for tibiofemoral cartilage in 
postmenopausal women with mild knee 
osteoarthritis: a randomised controlled trial. 
Osteoarthritis and cartilage. 2016;24(10):1708-
17. 
5. Waller B, Munukka M, Rantalainen T, 
Lammentausta E, Nieminen MT, Kiviranta I, et 
al. Effects of high intensity resistance aquatic 
training on body composition and walking 
speed in women with mild knee osteoarthritis: 
a 4-month RCT with 12-month follow-up. 
Osteoarthritis and cartilage. 2017;25(8):1238-
46. 
6. Rewald S, Mesters I, Lenssen AF, 
Emans PJ, Wijnen W, de Bie RA. Effect of 
aqua-cycling on pain and physical functioning 
compared with usual care in patients with knee 
osteoarthritis: study protocol of a randomised 
controlled trial. BMC musculoskeletal 
disorders. 2016;17:88. 

7. Lim JY, Tchai E, Jang SN. 
Effectiveness of aquatic exercise for obese 
patients with knee osteoarthritis: a randomized 
controlled trial. PM & R : the journal of injury, 
function, and rehabilitation. 2010;2(8):723-31; 
quiz 93. 
8. Wang TJ, Belza B, Elaine Thompson F, 
Whitney JD, Bennett K. Effects of aquatic 
exercise on flexibility, strength and aerobic 
fitness in adults with osteoarthritis of the hip or 
knee. Journal of advanced nursing. 
2007;57(2):141-52. 
9. Rewald S, Lenssen AT, Emans PJ, de 
Bie RA, van Breukelen G, Mesters I. Aquatic 
cycling improves knee pain and physical 
functioning in patients with knee osteoarthritis: 
a randomised controlled trial. Archives of 
Physical Medicine and Rehabilitation. 2020. 
10. Assar S, Gandomi F, Mozafari M, 
Sohaili F. The effect of Total resistance 
exercise vs. aquatic training on self-reported 
knee instability, pain, and stiffness in women 
with knee osteoarthritis: a randomized 
controlled trial. BMC Sports Science, Medicine 
and Rehabilitation. 2020;12:1-13. 
11. Taglietti M, Facci LM, Trelha CS, de 
Melo FC, da Silva DW, Sawczuk G, et al. 
Effectiveness of aquatic exercises compared to 
patient-education on health status in individuals 
with knee osteoarthritis: a randomized 
controlled trial. Clinical rehabilitation. 
2018;32(6):766-76. 
12. Tamin TZ, Loekito N. Aquatic versus 
land-based exercise for cardiorespiratory 
endurance and quality of life in obese patients 
with knee osteoarthritis: a randomized 
controlled trial. Medical Journal of Indonesia. 
2018;27(4):284-92. 
13. Casilda-López J, Valenza MC, Cabrera-
Martos I, Díaz-Pelegrina A, Moreno-Ramírez 
MP, Valenza-Demet G. Effects of a dance-
based aquatic exercise program in obese 
postmenopausal women with knee 
osteoarthritis: a randomized controlled trial. 
Menopause (New York, NY). 2017;24(7):768-
73. 
14. Lund H, Weile U, Christensen R, 
Rostock B, Downey A, Bartels EM, et al. A 
randomized controlled trial of aquatic and land-
based exercise in patients with knee 
osteoarthritis. Journal of rehabilitation 
medicine. 2008;40(2):137-44. 



Rehman Journal of Health Sciences    Vol. 04, No. 02, 2022 

135 
 

15. Alkatan M, Baker JR, Machin DR, Park 
W, Akkari AS, Pasha EP, et al. Improved 
Function and Reduced Pain after Swimming 
and Cycling Training in Patients with 
Osteoarthritis. The Journal of rheumatology. 
2016;43(3):666-72. 
16. Bennell KL, Wrigley TV, Hunt MA, 
Lim B-W, Hinman RS. Update on the role of 
muscle in the genesis and management of knee 
osteoarthritis. Rheumatic Disease Clinics. 
2013;39(1):145-76. 
17. Ma J, Chen X, Xin J, Niu X, Liu Z, 
Zhao Q. Overall treatment effects of aquatic 
physical therapy in knee osteoarthritis: a 
systematic review and meta-analysis. Journal 
of Orthopaedic Surgery and Research. 
2022;17(1):1-15. 
18. Taglietti M, Facci LM, Trelha CS, de 
Melo FC, da Silva DW, Sawczuk G, et al. 
Effectiveness of aquatic exercises compared to 
patient-education on health status in individuals 
with knee osteoarthritis: a randomized 
controlled trial. Clin Rehabil. 2018;32(6):766-
76. 
19. Bartels EM, Juhl CB, Christensen R, 
Hagen KB, Danneskiold‐Samsøe B, Dagfinrud 

H, et al. Aquatic exercise for the treatment of 
knee and hip osteoarthritis. Cochrane Database 
of Systematic Reviews. 2016(3). 
20. Raposo F, Ramos M, Lúcia Cruz A. 
Effects of exercise on knee osteoarthritis: A 
systematic review. Musculoskeletal care. 
2021;19(4):399-435. 
21. Yázigi F, Espanha M, Vieira F, Messier 
SP, Monteiro C, Veloso AP. The PICO project: 
aquatic exercise for knee osteoarthritis in 
overweight and obese individuals. BMC 
musculoskeletal disorders. 2013;14:320. 
22. Lund H, Weile U, Christensen R, 
Rostock B, Downey A, Bartels EM, et al. A 
randomized controlled trial of aquatic and land-
based exercise in patients with knee 
osteoarthritis. Journal of rehabilitation 
medicine. 2008;40(2):137-44. 
23. Assar S, Gandomi F, Mozafari M, 
Sohaili F. The effect of Total resistance 
exercise vs. aquatic training on self-reported 
knee instability, pain, and stiffness in women 
with knee osteoarthritis: a randomized 
controlled trial. BMC sports science, medicine 
& rehabilitation. 2020;12:27. 

 

 

 

 

 

 

  

 

 

 

 

Figure 1: Prisma Flow Chart 

Sc
re

en
in

g 

Records screened 
(n = 29) 

In
cl

ud
ed

 
Id

en
tif

ic
at

io
n 

El
ig

ib
ili

ty
 

Records identified through 
PubMed (n =215559) 

Records excluded 
(n = 2971) 

• Non-English articles 
• Systematic reviews or expert 

opinions 
• Cross Sectional Studies 

Additional records identified through 
PEDro (n = 2429) 

Studies included in 
qualitative synthesis 

(n =15) 
 

Records after duplicate removed (n =3000) 

Full-text articles assessed 
for eligibility (n = 15) 

Full-text articles excluded, with reasons 
(n = 0) 



Rehman Journal of Health Sciences    Vol. 04, No. 02, 2022 

136 
 

 

Table 1: details of the studies included in this review 
Author/Year Interve

ntional 
Group 

Control 
Group 

Interventional 
Group Regime 

Results 

Ts
ae

-J
yy

 
Et

 
A

l 
(2

00
6 )

 

Ex
er

ci
se

 
G

ro
up

=  
20

 
 C

on
tro

l G
ro

up
=1

8 

A
qu

at
ic

 
Ex

er
ci

se
s 

G
iv

en
 

Fo
r 1

2 
W

ee
ks

 O
f 

H
yd

ro
th

er
ap

y 
Se

ss
io

n 

H
yd

ro
th

er
ap

y 
se

ss
io

n 
of

 
re

as
on

ab
le

 
in

te
ns

ity
 

m
ay

 
pr

og
re

ss
 

jo
in

t 
fle

xi
bi

lit
y,

 
lo

w
er

 
lim

b 
m

us
cl

es
 

po
w

er
 a

nd
 a

er
ob

ic
 

ca
pa

bi
lit

y.
  

St
ef

an
ie

 R
ew

al
d 

Et
 

A
l (

20
20

) 

Ex
er

ci
se

 G
ro

up
=5

5 
 C

on
tro

l G
ro

up
=4

7  

A
qu

at
ic

 
Ex

er
ci

se
s 

G
iv

en
 

Fo
r 1

2 
W

ee
ks

 O
f  

H
yd

ro
th

er
ap

y 
Se

ss
io

n  

H
yd

ro
th

er
ap

y 
ex

er
ci

se
 

ag
en

da
 

de
cr

ea
se

d 
se

lf-
re

po
rte

d 
kn

ee
 

pa
in

 
an

d 
en

ha
nc

ed
 

ph
ys

ic
al

 
pe

rf
or

m
an

ce
 

in
 

pa
tie

nt
s 

w
ith

 m
ild

 to
 

m
od

er
at

e 
kn

ee
 O

A
.   

Sh
iri

n 
A

ss
ar

 E
t A

l (
20

20
)  

Ex
er

ci
se

 G
ro

up
=1

2  

C
on

tro
l G

ro
up

=1
2  

A
qu

at
ic

 T
ot

al
 R

es
is

ta
nc

e 
Ex

er
ci

se
 F

or
 1

2 
M

on
th

 
Fo

llo
w

- U
p 

Se
ss

io
n 

To
ta

l 
re

si
st

an
ce

 e
xe

rc
is

e 
co

ul
d 

be
 

su
gg

es
te

d 
by

 
ph

ys
ic

al
 t

he
ra

pi
st

s 
as

 a
 

su
ita

bl
e 

pr
ot

oc
ol

 
fo

r 
pa

tie
nt

s 
w

ith
 k

ne
e 

O
A

 it
 

in
cr

ea
se

s 
qu

ad
ric

ep
s 

po
w

er
, k

ne
e 

fle
xi

on
 r

om
 

an
d 

de
cr

ea
se

 s
tif

fn
es

s 
of

 
kn

ee
 O

A
. 

M
ar

ce
lo

 
Ta

gl
ie

tti
 

Et
 A

l (
20

18
)  

Ex
er

ci
se

=3
1  

 C
on

tro
l G

ro
up

=2
9  

A
qu

at
ic

 
Ex

er
ci

se
 

Se
ss

io
n  

Fo
r 8

 W
ee

ks
 A

nd
 3

 
M

on
th

 
Fo

llo
w

- U
p 

W
at

er
 

ba
se

d 
ex

er
ci

se
 

he
lp

 
in

 
re

du
ci

ng
 

pa
in

, 
in

cr
ea

si
ng

 p
hy

si
ca

l 
ac

tiv
ity

 
af

te
r 

8 
w

ee
ks

 re
gi

m
e w

hi
le

 
al

so
 

im
pr

ov
es

 
ba

la
nc

e 
af

te
r 

3 
m

on
th

s 
of

 f
ol

lo
w

-
up

.  

Ti
rz

a 
Z.

Ta
m

in
 

Et
 

A
l 

(2
01

8)
 

Ex
er

ci
se

 G
ro

up
=1

5,
 

 C
on

tro
l G

ro
up

=1
8  

A
qu

at
ic

 E
xe

rc
is

e 
Se

ss
io

n  
Fo

r 6
 W

ee
ks

 

Fo
r 

ov
er

w
ei

gh
t 

pa
tie

nt
s 

w
ith

 
su

b-
ac

ut
e 

pa
in

, 
hy

dr
ot

he
ra

py
 

se
ss

io
ns

 
re

su
lts

 i
n 

de
cr

ea
se

d 
lo

w
er

 
lim

b 
fa

tig
ue

 
al

on
g 

w
ith

 
pr

ev
en

tin
g 

lo
w

er
 

lim
b 

in
ju

ry
, 

en
ha

nc
in

g 
ca

rd
io

 
re

sp
ira

to
ry

 
ca

pa
ci

ty
 

an
d 

im
pr

ov
e 

ge
ne

ra
l 

an
d 

ps
yc

ho
lo

gi
ca

l h
ea

lth
.  



Rehman Journal of Health Sciences    Vol. 04, No. 02, 2022 

137 
 

Je
su

s C
as

ild
a L

op
ez

 E
t 

A
l (

20
17

)  

Ex
er

ci
se

 G
ro

up
=1

7  
 C

on
tro

l G
ro

up
=1

7  

H
yd

ro
th

er
ap

y 
Se

ss
io

n 
Fo

r 2
 M

on
th

s 

A
qu

at
ic

 
da

nc
e-

ba
se

d 
ex

er
ci

se
 

pr
og

ra
m

 
co

ns
id

er
ab

ly
 

en
ha

nc
ed

 
ta

sk
 

le
ve

l, 
ca

rd
io

 
re

sp
ira

to
ry

 
ab

ili
ty

, d
ec

re
as

ed
 p

os
t 

ex
er

ci
se

 h
ea

rt 
ra

te
 a

nd
 

m
us

cu
la

r f
at

ig
ue

.  

R
an

a 
S 

H
in

m
an

 E
t 

A
l 

(2
00

7)
  

Ex
er

ci
se

 
G

ro
up

=3
6,

 
 C

on
tro

l 
G

ro
up

=3
5  

H
yd

ro
th

er
ap

y 
Se

ss
io

n 
Fo

r 4
2 

D
ay

s 

H
yd

ro
th

er
ap

y 
se

ss
io

ns
 r

es
ul

t 
in

 re
du

ce
d 

pa
in

 
an

d 
be

tte
r 

ph
ys

ic
al

 
ac

tiv
ity

, p
ow

er
 

an
d 

qu
al

ity
 o

f 
da

ily
 li

vi
ng

.  

H
an

s 
Lu

nd
 E

t 
A

l 
(2

00
8)

  

Ex
er

ci
se

 G
ro

up
=2

7  

C
on

tro
l G

ro
up

=2
7  

H
yd

ro
th

er
ap

y 
Pr

og
ra

m
 

Fo
r 8

 W
ee

ks
 A

nd
 3

 
M

on
th

s 
Fo

llo
w

-U
p 

Th
e 

ob
se

rv
at

io
n 

of
 

cu
rr

en
t 

st
ud

y 
w

as
 

92
%

 a
de

qu
at

e 
fo

r 
hy

dr
ot

he
ra

py
 

an
d 

85
%

 
fo

r 
ba

si
c 

ex
er

ci
se

, 
w

ith
 

al
l 

ta
rg

et
ed

 p
op

ul
at

io
n 

w
he

n 
en

ga
ge

d 
in

 
ex

er
ci

se
 se

ss
io

n.
 

B
en

ja
m

in
 

W
al

le
r 

Et
 A

l 
(2

01
3)

  

Ex
er

ci
se

 
G

ro
up

 =
35

 

C
on

tro
l 

G
ro

up
 =

35
 

H
yd

ro
th

er
ap

y 
Se

ss
io

n 
O

f 
4 

M
on

th
s 

In
te

rv
en

tio
n 

A
nd

 
12

 
M

on
th

 
Fo

llo
w

- U
p 

A
qu

at
ic

 
ex

er
ci

se
 

ca
n 

m
ild

ly
 re

du
ce

 
kn

ee
 a

nd
 c

an
 

ca
us

e 
sl

ig
ht

 
im

pr
ov

em
en

t 
in

 
fu

nc
tio

n,
 

st
re

ng
th

 
an

d 
R

O
M

.  

A
lc

al
de

 E
t A

l (
20

17
) 

Ex
er

ci
se

 G
ro

up
=1

5,
 

 C
on

tro
l G

ro
up

=1
5  

H
yd

ro
th

er
ap

y 
Se

ss
io

n 
Fo

r 1
2 

W
ee

ks
 

Th
e 

us
e 

of
 h

yd
ro

th
er

ap
y 

is
 a

n 
ef

fic
ie

nt
 to

ol
 in

 th
e 

re
co

ve
ry

 o
f 

m
ot

or
 s

ki
lls

 
in

 p
at

ie
nt

 w
ith

 k
ne

e 
O

A
 

Th
er

e 
is

 s
ol

id
 e

vi
de

nc
e 

th
at

 a
qu

at
ic

 e
xe

rc
is

es
 a

re
 

ef
fe

ct
iv

e 
in

 re
du

ci
ng

 p
ai

n 
an

d 
im

pr
ov

in
g 

fu
nc

tio
na

l 
ac

tiv
iti

es
.  

R
ew

al
d 

Et
 A

l 
(2

01
6)

 

Ex
er

ci
se

 
G

ro
up

 =
 8

4  

C
on

tro
l 

G
ro

up
 

=8
4  

H
yd

ro
th

er
ap

y 
Se

ss
io

n 
Fo

r 1
2 

W
ee

ks
 

Fo
llo

w
- U

p 

A
qu

a 
cy

cl
in

g 
im

pr
ov

es
 

ro
m

 
of

 
th

e 
kn

ee
, 

in
cr

ea
se

 l
ow

er
 

ex
tre

m
ity

 
st

re
ng

th
 

an
d 

ae
ro

bi
c 

ca
pa

ci
ty

. 



Rehman Journal of Health Sciences    Vol. 04, No. 02, 2022 

138 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

B
.W

al
le

r E
t A

l (
20

17
)  

Ex
er

ci
se

 G
ro

up
=4

3,
 

 C
on

tro
l G

ro
up

=4
4  

H
yd

ro
th

er
ap

y 
Se

ss
io

n 
Fo

r 
12

 
M

on
th

s F
ol

lo
w

-U
p  

Sh
or

t 
du

ra
tio

n 
an

d 
hi

gh
 

st
re

ng
th

en
in

g 
aq

ua
tic

 
re

si
st

an
ce

 
tra

in
in

g 
pr

og
ra

m
 

re
du

ce
 f

at
 m

as
s 

an
d 

en
ha

nc
e 

w
al

ki
ng

 
sp

ee
d 

in
 

po
st

-
m

en
op

au
sa

l w
om

en
 w

ith
 li

gh
t 

kn
ee

 O
A

, o
nl

y 
w

al
ki

ng
 s

pe
ed

 
w

er
e 

su
st

ai
ne

d 
fo

r 
12

 m
on

th
s 

fo
llo

w
-u

p.
   

Ja
e-

Y
ou

ng
 

Li
m

 
Et

 
A

l 
(2

01
0)

 

Ex
er

ci
se

 G
ro

up
=2

6  
 C

on
tro

l G
ro

up
=2

4,
 

 H
yd

ro
th

er
ap

y 
Se

ss
io

n 
3 

Ti
m

e 
A

 W
ee

k 
an

d 
Fo

r 
8 

W
ee

ks
 

A
qu

at
ic

 e
xe

rc
is

e 
de

cr
ea

se
s 

th
e 

am
ou

nt
 

of
 

pa
in

 
in

te
rf

er
in

g 
w

ith
 

ph
ys

ic
al

 
fu

nc
tio

ns
 a

nd
 A

D
LS

, 
th

us
 

aq
ua

tic
 

ex
er

ci
se

 
m

ay
 

be
 

ef
fic

ie
nt

 
fo

r 
ob

es
e 

in
di

vi
du

al
s 

ha
vi

ng
 t

ro
ub

le
 

w
ith

 
tra

di
tio

na
l 

ex
er

ci
se

s 
be

ca
us

e 
of

 p
ai

n 
as

so
ci

at
ed

 
w

ith
 k

ne
e 

O
A

.  

Y
az

ig
i E

t A
l (

20
13

)  

Ex
er

ci
se

 G
ro

up
 =

 2
5  

C
on

tro
l G

ro
up

 =
 2

5  
 H

yd
ro

th
er

ap
y 

Se
ss

io
n 

Fo
r 1

2 
W

ee
ks

 

Th
e 

PI
C

O
 

ag
en

da
 

as
so

ci
at

ed
 w

ith
 th

is
 st

ud
y 

pr
om

ot
es

 
aw

ar
en

es
s 

ab
ou

t 
ef

fe
ct

iv
en

es
s 

of
 

aq
ua

tic
 e

xe
rc

i s
e 

sc
he

m
e 

in
 r

ed
uc

in
g 

kn
ee

 O
A

 b
y 

re
du

ci
ng

 s
ym

pt
om

s 
an

d 
up

gr
ad

e 
qu

al
ity

 o
f l

ife
.  

 

M
oh

am
m

ed
 A

lk
at

an
 

Et
 A

l (
20

16
) 

Ex
er

ci
se

 G
ro

up
 =

24
 

 C
on

tro
l G

ro
up

 =
24

 

H
yd

ro
th

er
ap

y 
Se

ss
io

n 
Fo

r 
12

 
W

ee
ks

 

D
ai

ly
 

sw
im

m
in

g 
ex

er
ci

se
s 

de
cr

ea
se

 
jo

in
t 

pa
in

 
an

d 
rig

id
ity

 r
el

at
ed

 w
ith

 
kn

ee
 

O
A

 
an

d 
fa

ci
lit

at
e 

m
us

cl
e 

po
w

er
, 

fu
nc

tio
na

l 
le

ve
l 

in
 m

id
dl

e 
an

d 
ol

de
r 

ag
ed

 
pa

tie
nt

s 
w

ith
 k

ne
e  

O
A

. 



Rehman Journal of Health Sciences    Vol. 04, No. 02, 2022 

139 
 

Table 2: PEDro Scale Scores for Individual Study 

PEDro Scale Scores for Individual Study 

Study  1 2 3 4 5 6 7 8 9 10 Total  

Tsae-Jyy et 
al 2006 

Yes No Yes  No  No  No   Yes  Yes   Yes Yes 6/10 

Stefanie 
Rewald et 
al 2020 

Yes No Yes  No  No  Yes  Yes  Yes   Yes Yes 7/10 

Shirin 
Assar et al 
2020 RCT 

Yes Yes  Yes  No  Yes  No Yes  Yes   Yes Yes 8/10 

Marcelo 
Taglietti et 
al 2018 
RCT  

Yes Yes  Yes  No  No  No  Yes  Yes   Yes Yes 7/10 

Tirza 
Z.Tamin et 
al 2018 
RCT 

Yes No   Yes  No  No  No  No   No   Yes Yes 4/10 

Jesus 
Casilda 
Lopez et al 
2017 RCT 

Yes Yes  Yes  No  No  Yes  Yes  Yes   Yes Yes 8/10 

Rana S 
Hinman et 
al 2007 
RCT 

Yes Yes  Yes  No  No  Yes  Yes  Yes   Yes Yes 8/10  

Hans Lund 
et al 2008 
RCT  

Yes Yes  Yes  No  No  Yes  Yes  Yes   Yes Yes 8/10 

Benjamin 
Waller et al 
2013 RCT  

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Alcalde et 
al 2017 
RCT  

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Rewald et 
al 2016 
RCT 

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

B.Waller et 
al 2017 
RCT  

Yes No Yes  No  No  No  Yes  Yes   Yes Yes 6/10 

Jae-Young 
Lim et al 
2010 RCT 

Yes No Yes  No  No  Yes  Yes  Yes   Yes Yes 7/10 
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Yazigi et al 
2013 RCT 

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Mohammed 
Alkatan et 
al 2016 

Yes Yes  Yes  No  No  Yes  No  Yes   Yes Yes 7/10 

PEDro: Physiotherapy Evidence Database 
1 random allocation,2 concealed allocation, 3 baseline comparability, 4 blinding of subject, 
5 blinding of therapists, 6 blinding of assessors, 7 more than 85% follow-up, 8 intention-
to-treat analysis, 9 reporting of between-group statistical comparisons, 10 reporting of 
point measures and measures of variability 
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Muhammad Aftab4 
ABSTRACT 
Introduction: Acute gastroenteritis is a life-threatening condition especially in children. It is 
caused by a wide array of pathogens, including bacteria, viruses, and parasites. This study was 
designed to find out the frequency of acute gastroenteritis in hospitalized children at a tertiary 
care hospital. 
Material & Methods: A cross-sectional study was carried out in the pediatric department of 
Lady Reading Hospital, Peshawar from May 2019 to November 2019. Ethical approval was 
obtained from the institutional ethical committee and children were enrolled after informed 
consents were taken from their parents. Patients of age less than 15 years hospitalized due to 
acute gastroenteritis were included in the study. The demographic information, clinical features 
and laboratory findings were collected from all children. Stool samples were assessed at the 
hospital laboratory for bacterial pathogens using culture and microscopy. 
Results: A total of 292 patients were enrolled in the study. Children in age range from one year 
to seven years were 61% and 39 % were in the age range from 8 to 15 years. Males were 57% 
and females were 43%. Out of all 292 children, 18% had bacterial diarrhea while the rest 82% 
had nonbacterial diarrhea. 
Conclusion: In this study, the frequency of acute gastroenteritis was higher in children below 
age 7 years. Males were affected more compared to females. The bacterial causes of acute 
gastroenteritis may be due to the unavailability of basic life resources including pure drinking 
water, sanitation and awareness of hand hygiene. Moreover, the frequency of bacterial diarrhea 
was lower compared to non-bacterial which may be due the unavailability of vaccine against 
Rotavirus. 
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INTRODUCTION 
Acute gastroenteritis (AGE) is the leading 
cause of significant morbidity and mortality 
among children in both developed and 
underdeveloped countries.1 Each child may 

have experience as much as 1 to 5 episodes of 
AGE (diarrhea) per year.2 Global health data 
exchange program in 2016 reported that 
diarrhea is the eighth leading cause of death in 
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all ages children while fifth in under five years 
of age children. The main contributing risk 
factors for diarrhea are overcrowding, 
malnutrition, use of unsafe water, and improper 
sanitation.3, 4 However, the definite risk factors 
vary from country to country.5 WHO defines 
diarrhea as the passage of 3 or more time loos 
or liquid stool per day for > 3 days and < 14 
days.6 The clinical symptoms associated with 
AGE included abdominal pain, tenesmus, 
nausea, vomiting, watery diarrhea, dehydration 
in case bacterial origin fever and bloody 
diarrhea may also occur.7 The etiological 
agents of AGE are a wide range of pathogens 
that may include bacteria, viruses, and 
protozoan. Viruses being the most common 
cause of AGE account for 70 to 80%, among 
which the rotavirus and norovirus consider the 
commonest.8 The incidence rate of virus 
infection is the same in both developed and 
developing countries after the availability of 
rotavirus vaccine9 however, in developing 
countries, due to poor sanitation and 
unhygienic condition, there is a higher 
incidence of bacterial and parasites infection, 
like cryptosporidium spp, Entamoeba 
histolytica, worm infestation, campylobacter 
spp, shigella, salmonella spp, and Escherichia 
coli spp.10,11 The major complication of 
diarrhea is dehydration, electrolytic imbalance, 
hypovolemic shock, and death. To restore 
hydration WHO defines 3 managements plan 
A, B, and C for a different level of dehydration 
in order to restore hydration and normal 
physiology of the body.6, 12 These guidelines 
mainly focuse on the use of low osmolarity oral 
rehydration solution (ORS) and zinc. AGE is 
mostly self-limiting and having viral aetiology, 
therefore, the use of antibiotic is only 
recommended for bloody diarrhea or after 
culture sensitivity.13 Anti-diarrheal medication 
such as loperamide is contraindicated in 
diarrhea despite its effectiveness at reducing 
the duration of diarrhea by a mean of 0.8 days, 
due to the possible risk of side effects such as 
ileus, abdominal distension, lethargy, 
sleepiness, and retention of toxin in the gut 
which further deteriorate body function.11 
Furthermore, the use of rapid diagnostics 
molecular technique for evaluating the 
aetiology of AGE and prompt management of 
dehydration, treatment of causative organism 
of AGE, and use of the vaccine against 
common GIT pathogens significantly reduce 

the mortality due to AGE.14, 15 However, AGE 
being a global health treat among children, the 
incident of AGE could be reduced by AGE 
preventive measure like implementing personal 
and food hygiene, proper sanitation, use of pure 
water, encouraging people to used vaccine 
against potential viruses, bacteria that causes 
AGE, and educating mother for breastfeeding 
and safe nutrition.16, 17 In order to enhance our 
knowledge regarding the incident of AGE in 
children of different age, gender, education of 
parents, socio-economic status, pathogens 
involved, duration of the disease, and 
correlation of the severity of the AGE with all 
these factors among hospitalized children in 
Peshawar, we performed this cross-sectional 
study in the department of paediatric  Lady 
reading hospital Peshawar.  
MATERIAL AND METHODS 
A cross-sectional descriptive study was carried 
out at the department of paediatrics, Lady 
Reading Hospital Peshawar, Pakistan. A total 
of 292 patients with AGE were selected whose 
parents or guardians were willing to provide 
consent and participate in the study. The study 
was conducted during 6-month duration (May 
to November 2019), keeping the frequency of 
5% 18 proportion of bacterial infection among 
children with acute diarrhea, with 95% 
confidence interval and 2.5% margin of error 
using World Health Organization (WHO) 
sample size calculator.  
Children visiting hospital OPD for the 
treatment of diarrhea and having duration of 
diarrhea ≤14 days or patients who were 
admitted in the paediatric ward for the 
treatment of diarrhea were included in the study 
through non-probability consecutive sampling 
technique. Patients with hospital acquired 
diarrhea (diarrhea was not initial diagnose at 
the time of admission) or with chronic diarrhea 
(that persist for more than 2 week) were 
excluded from the study. 
Procedure of data collection 
The study was conducted after approval from 
the hospital's Institutional Ethical Board. All 
the patients presenting with acute diarrhea and 
fulfilling the inclusion criteria were included in 
the study. The importance of the study was 
explained to the parents of the children and a 
written informed consent was obtained. A short 
history and physical examinations were 
performed for every patient. Stool samples of 
the patients were sent to the lab for 
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bacteriological examination. Samples culture 
were grown on different (selective and 
differential) bacteriological culture media 
including Sabouraud agar and MacConkey 
agar. This was followed by gram staining and 
sugar fermentation to find out the type of 
pathogen. All the above mention data including 
the patient’s age, gender, and duration of 
diarrhea, resident, parent education, and 
socioeconomic status were documented on a 
pre-designed proforma. To avoid bias in the 
study a strict exclusion criterion was followed.  
Analysis of Data  
SPSS version 20 was used for the analysis of 
the collected data. Mean and stander deviation 
were calculated for quantitative variables like 
age, duration of diarrhea. Percentages and 
frequency were obtained of categorical variable 
like gender, residence, socioeconomic status, 
education level, and bacterial diarrhea. 
Bacterial diarrhea was stratified among age, 
gender, duration of diarrhea, residence, 
socioeconomic status, education level to 
comprehend the effects of modifications.  Post-
stratification chi-square test was applied in 
which a P-value ≤ of 0.05 was considered a 
significant value. All results were presented in 
the form of tables and graphs. 
RESULTS 
A total of 292 stool samples were analysed for 
bacterial diarrhea using commonly available 
bacteriological culture media and gram staining 
procedure. Samples were considered positive 
for bacteria evolvement after growth on culture 
media and gram staining with the ratio of 
53/292 (18%). Nonbacterial cases were 
reported 82%. The demographic parameters of 
the study population including age, gender, 
duration of diarrhea, socioeconomic status, and 
residence are summarized in the table-1. Low 
age children were found more susceptible to 
AGE being 61% on the other hand the 
frequency was decline to 39% in advanced age 
children (8-15years). A high percentage of 
AGE was observed in poor/middle class and 
illiterate /secondary education parent children 
while the cases were lower in economically 
sound and highly educated families’ children. 
Due to poor sanitation and overcrowding urban 
area people was reported more than rural area. 
Stratification of bacterial gastroenteritis vs non-
bacterial with respect to the age, gender, 
duration of diarrhea, residence, socioeconomic 
status, and education level is given in the table-

1. Children under the age of 7 years and rural 
are more affected as shown in the table-2. 
DISCUSSION 
This study was conducted during a period of six 
months, from 23rd May to 23rd November 2019, 
at the department of paediatrics LRH Peshawar. 
To the best of our knowledge, this is one among 
the few studies conducted in Peshawar Khyber 
Pakhtunkhwa to determine the different 
etiological agent of AGE particularly the 
bacterial origin, and also to address various 
demographic factors which are important 
contributing factors in the occurrence and 
severity of the AGE in children. For this, we 
selected 292 patients who have been diagnosed 
with AGE. In our study high prevalence of 
AGE was seen in children under 7 years of age 
178 (61%) followed by 114 (39%) in children 
age 8 to 15 years old. among which male 
children were predominant 166 (57%) while 
the female was 126 (43%). A total of 193 (66%) 
children had a duration of diarrhea ≤ 30 days 
while 99 (34%) children had a duration of 
diarrhea >30 days. Similar findings were 
reported in a study conducted in Colombia, 
South America in which high prevalence of 
AGE was found in under 5 years of age 89.8% 
and 10.2% in older children, male were 52% 
while female 48%, duration of diarrhea less 
than 14 days was reported in 95% children 
while only 5% have more than two-week 
duration of diarrhea.19 In the present study 
highly educated family children have a low 
frequency of AGE 41 compared to illiterate and 
secondary school level that are 114, and 137. 
AGE was found more prevalent in 
economically poor 123 (42%) and middle class 
137 (47%) while lower in the children of rich 
families 32 (11%). A previous study conducted 
at Afgan border Peshawar also reported similar 
findings of high prevalence of AGE in illiterate 
and low socioeconomic status families’ 
children. Also in a Colombian study, the 
findings were 91% in low-income family 
whose monthly income were up to 393$ while 
only 9% of whose income range from 394 to 
1100$ 80% in elementary education while 20 
% in graduate family children.19, 20 In the 
current study more cases were reported from 
urban 213 (73%) compared to rural area 79 
(27%). Similar findings were reported in 
Colombia.19 In the present study nonbacterial 
AGE, 239 (82%) was found predominant than 
that of bacterial diarrhea 53 (18%).  Concerning 
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the aetiology of AGE, similar results were 
observed in other studies like Johargy reported 
106/270 (39%) positive cases in which 90 
(33%) had viral aetiology while 13 (5%) had 
bacterial involvement. In viral rotavirus 
infection was found in most of the cases 22%. 
In bacteria, major organisms were salmonella 
3%, shigella 2%, and 1% of parasitic origin 
Giardia lamblia.18 Farthing et al also reported a 
comparable result of bacterial infection, 8.8% 
in children diagnosed with AGE 21, another 
study conducted by Qu et al in which his team 
recovered 20.2% bacteria out of 968 patients 
stool samples, the observed results of bacteria 
spp. were Shiegella 5.9% predominant 
followed by Vibrio spp 5.2%, Salmonella 
3.9%, and Escherichia coli 0.9%.7 Feldman et 
al also reported similar findings in which the 
frequency of AGE in male children was 65% 
while in the female it was 35%, and the 
prevalence of bacterial diarrhea was 12% in 
children presented with AGE, the frequency 
was specifically found higher in the summer 
and early autumn with the main sign and 
symptoms of bacterial AGE including, fever, 
nausea, vomiting, abdominal pain, tenesmus, 
and either watery or bloody diarrhea.22 
CONCLUSION 
The study concluded that the frequency of 
bacterial acute gastroenteritis is lower than 
nonbacterial. A relatively high prevalence of 
gastroenteritis was seen in male children under 
7 years of age with increasing frequency in 
illiterate and low socioeconomic families 
children. It may be because Peshawar is a 
highly populated city of the province where 
overcrowding, poor sanitation, lack of pure 
water supply, and vaccine unitability for the 
non-bacterial viral types of gastroenteritis to 
common peoples are big issues which further 
accelerates the incidence of the disease. 
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Table 1. Demographics of the study population (n=292) 

Age Distribution Number Percentage 
1-7 years 178 (61%) 
8-15 years 114 (39%) 
Gender 
Male 166 (57%) 
Female 126 (43%) 
Duration of disease 
<30days 193 (66%) 
>30 days 99 (34%) 
Parent Education 
Illiterate 114 (39%) 
Literate  198 (61%) 
Socioeconomic status 
poor 123 (42%) 
Middle class 137 (47%) 
Rich 32 (11%) 
Residence 
Rural 79 (27%) 
Urban 213 (73%) 
Cause of gastroenteritis   
Bacterial  53 (18%) 
Nonbacterial 239 (82%) 

 
Table 2. Stratification of bacterial diarrhea w.r.t various parameters 

Bacterial 
Diarrhea 

Age 
(1-7: 8 -
15) 
 

Gender 
Male: 
Female 

Duration 
days  
(<30: 
>30) 

Parent 
education 
Illiterate: 
Literate 

Socioeconomic 
Status 
Poor: middle: 
rich 

Residence 
Rural: 
urban 

Yes 32/21 30: 23 35: 18 21: 32 22: 26: 5 15: 38 
No 146/93 136: 103 158: 81 93: 146 101: 137: 32 64: 175 
p-value 0.92 0.9681 0.99 0.9809 0.9020 0.8212 
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HOSPITALIZATION DUE TO COMIOGENIC DISEASES IN TERTIARY CARE 
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ABSTRACT 
Introduction: This study conducted in order to evaluate the admissions due to comiogenesis 
that affect the patient quality of life. The identification of iatrogenic admissions and their 
possible solutions to achieve the optimal therapeutic effects of the patients. 
Material & Methods: The total of 32 days study carried out in Endocrinology department, the 
total of 202 patient cases were evaluated by standard core indicator recommended by “World 
Health Organization”.   
Results: The results of current studies showed that 121 (59.9%) male and 81 (40.1%) were 
female hospitalized in which 35 (17.3%) patients were due to iatrogenic diseases. The most 
common comiogenic diseases were due irrational use of insulin; 13 patients were due to 
hypoglycemia and 11 were due lipodystrophy, 5 patients hospitalized with Cushing syndrome 
due to steroids, 3 hypothyroidism patients were due to Carbimazole and 3 neutropenic patients 
were due to Piperacillin + Tazobactam.  
Conclusion: The improper use of medications leads to iatrogenic/comiogenic illnesses that may 
be prevented if qualified and competent health care providers are consulted. The extensive 
intervention and standard guidelines implementation are required in order to improve the health 
of the patients. The prescription standard indicator was not followed up to the mark to improve 
overall health status and rational prescribing. 
Key Words: Prescription errors; iatrogenic diseases, adverse effects, comiogenesis 
Authors’ Declaration: The authors declared no conflict of interest and agreed to be accountable 
for all aspects of the work in ensuring that questions related to the accuracy or integrity of any 
part of the work are appropriately investigated and resolved. All authors contributed 
substantially to the planning of research, question designing, data collection, data analysis and 
write-up of the article. 
Authors’ Affiliation 
1Faculty of Pharmaceutical Sciences, Abasyn University, Peshawar, KP Pakistan 
2Department of Pharmacy, Shaheed Benazir Bhutto University, Sheringal, Dir Upper, KP 
Pakistan 
Corresponding Author 
Najm ur Rahman 
Department of Pharmacy, Shaheed Benazir Bhutto University, Sheringal 
Email: najm@sbbu.edu.pk 
This article may be cited as: Khan M, Ullah R, Riaz M, Rahman N. Hospitalization due to 
comiogenic diseases in tertiary care lady reading hospital Peshawar Pakistan. Rehman J Health 
Sci. 2022;4(2). 77-81 
Submitted: April 15, 2021 Revisions Submitted: May 11, 2021  Accepted: December 09, 

2021 
INTRODUCTION 
The term 'iatrogenic' was introduced in 1924 
which is derived from two Greek “iatro” mean 
“medical or physician” and “genesis” mean 
“origin or induce,” means the origination of 
negative effects induced by medical procedures 
and these physicians and drugs acts as a 
‘pathogens or sickening agents’. 1,2 According 
to medical dictionary iatrogenic diseases is 
defined as ‘the illness induced by physician or 
medication, in other words, the collection of 
symptoms induced by the doctors’ actions for 

the treatment of a particular disease’. The 
“WHO” chooses the words, iatrogenic is 
adverse complications or reactions persuade by 
the non-drug use.3 Later, iatrogenic illness was 
extended to include harms associated with 
faulty and contraindicated care.4 Then it was 
defined as ‘complication resulting from 
reactions to medication or procedures, physical 
injury or accident, psychological 
decompensation, nosocomial infections, and 
medical or nursing errors - including errors of 
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omission. 5 The iatrogenic disease has three 
leading causes either from diagnosis, drugs, or 
instrumental techniques. Various factors can 
cause iatrogenic diseases, like anti-tubercular; 
isoniazid induces jaundice, and ergotamine 
causes foot gangrene in 21 years of a woman.3,4 
Some therapeutic and diagnostic tools can also 
cause iatrogenesis that can be avoided by 
proper use of these instruments.3-5  
The word “Comiogenic” was introduced by 
Sharpe and Faden due to the restrictions of term 
iatrogenic to physician induce illnesses.4 The 
term “Comiogenic” from Greek word Komein 
means care encompasses all elements in the 
health care system that may produce illness. 
The comiogenic illness would not have been 
occurred if the person was not exposed to the 
healthcare set up. The cause of the comiogenic 
illnesses are preventable errors and poor system 
design.6 The illness may occur not only due to 
the omissions of physicians but of other health 
care provider e.g. nurses, technicians, 
pharmacist, supporting staff, orderlies, devices, 
substandard drugs (pharmaceutical 
manufacturers) and all other personels who are 
indirectly involved in the system (Fig 1).4  
The iatrogenesis/comiogenesis is considered as 
on fifth that leads to death.7,8 The iatrogenic 
diseases are of three types minor, moderate and 
fatal.9 The present study was designed to know 
the number and types of iatrogenic/comiogenic 
illnesses that occurs in tertiary care hospital in  
Peshawar Pakistan. 
MATERIAL AND METHODS 
In this study the 32 days concurrent 
prescriptions was evaluated in Endocrinology 
department in Tertiary Care Hospital, Peshawar 
Pakistan. All of the patients with various 
diseases like diabetes mellitus, thyroid and 
cushing syndrome were included and mostly 
focused on iatrogenic admissions. None of the 
discharged patients were excluded.   
Data collection and sample size  
The total number of 202 patients case histories 
were collected by “WHO Nairobi 1985” 
recommended 30 prescriptions for sample per 
facility” the duration of data collection was 
from January-March 2019. The data was 
collected on official permission of hospital 
director and manager of pharmacy. In this study 
3.36 prescriptions per day were collected. 
Every prescription was analyzed using “WHO” 
indicators as a standard for prescription review. 
The collected data documented by Microsoft 

word and analyzed and tabulated by Graph Pad 
Prism and Microsoft Excel.   
Ethics 
All the information collected with the consent 
of the concerned patient and were kept 
confidentially to avoid any loss or spread of 
information 
RESULTS 
The total numbers of 202 case histories were 
evaluated, at ward level in Endocrinology 
Department. The data contains both male 121 
(59.9%) and female patients 81 (40%), (Fig 2). 
After reading their case histories (n=202), we 
found that 35 (17.3%) patients were 
hospitalized due to iatrogenic/comiogenic 
diseases, which were categorized into drug 
induced 24 (68.5%), instrumental (0) and 
parenteral induced 11 (31.4%).The comiogenic 
illness due to irrational/improper use of drugs 
were Cushing syndrome, Neutropenia, and 
Hypothyroidism. Lipodystrophy and parenteral 
lipodystrophy were observed due to 
subcutaneous use of insulin due to steroids 
(Table 1 & Figs. 3 and 4).  
DISCUSSION 
In one year, study carried out by Trunet et al., 
it was reported that 12.6% hospitalized cases 
were due to iatrogenic diseases in which the 
administration errors were 7.08%.9 Similarly, a 
study by Darchy et al. of 623 patients in 
Intensive Care Unit showed that 10.9% patients 
were hospitalized due to iatrogenic/comiogenic 
illness. In our study, the percent of 
hospitalization due to comiogenic illness is 
higher than the mentioned studies (17.3%). 
Various studies, conducted had confirmed the 
occurrence of comiogenic illness. 10-12 These 
illnesses occurred due to care providing 
personals which could be prevented if certain 
steps have been followed. Apart from other 
weaknesses polypharmacy was also one of the 
major causes of comiogenic illness.9, 10 
Madeira et al. reported various comiogenic 
cases of different nature and severity of illness 
but the percentage of illness due infection were 
higher.13 It has confirmed through various 
studies that most of the comiogenic illnesses 
are preventable if the preventive measures are 
taken properly.10,14 The absence of competent 
health care providers like absence of 
pharmacist or nurse in this health chain will 
aggravate the situation further.15 In all studies 
conducted it was found that the aged 
individuals are more susceptible to iatrogenic 
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or comiogenic illness.16 The key reasons for the 
induction of iatrogenic diseases is irrational 
drugs use like polypharmacy, wrong drug 
selection, drugs-drug interactions, improper 
diagnose and many other, as the consequences 
existed in this study.13 The unsafe and 
unsterilized practice of injections is (40%) 
cause of infectious diseases worldwide. In 
some countries this trend of unsafe injection 
use is (70%) and 1.3 million deaths per year 
globally. The unsafe practice of blood 
transfusion is (5-15%) infections of HIV.17,18  
CONCLUSION 
In conclusive remarks, we would say that 
comiogenic illnesses are at peak due to self-
medication, quackery practices and lack of 
qualified personals (pharmacist) in health care 
system especially in Pakistan. The health care 
system should be improved by selective 
competent personals for the concerned job, 
time to time training may be arranged to these 
health care providers. WHO guidelines should 
be followed and the sayings of William Osler 
“the key role of the Doctors is to educate the 
public to not prefer the medicine is an initial 
choice” shall be followed to prevent iatrogenic 
illness. It is the prime responsibility of the state 
to adopt philosophy of “Do no harm” in whole 
spirit and aware public to avoid self-medication 
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Table 1: Comiogenic/ Iatrogenic complications 
Causing agents   Drugs  Diseases  Frequency (n) Percentage (%)  
1). Drugs induce (24) Dexa+dexa 

Triam+ Dexa 
Cushing 
syndrome 

05 14.2 

Piperacillin+ 
Tazobactam 
(Tanzo) 

Neutropenia 03 8.5 

Carbimazole 
(Neomercaozole) 

Hypothyroidism 03 8.5 

Insulin  Hypoglycemia 13 37.1 
2).Instrumental induce 
(Diagnostic 
procedures) (0) 

Nil Nil Nil Nil 

3). Parenterals induce  
S.C Insulin (11) 

 
S.C Insulin 

 
Lipodystrophy 

 
11 

 
31.4 

*Dexa= Dexamethasone, Triam= Triamcinolone, S.C= Subcutaneous. 
 

 
Figure 1: Comiogenic diseases 
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Figure 2: Patients Distribution on gender wise 
(n=202) 

Figure 3: Iatrogenic/comiogenic diseases 
upon which the patients hospitalized 

 
 

 
Figure 4: Causes of iatrogenic/comiogenic diseases 
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ABSTRACT 
Introduction: Temporomandibular Joint (TMJ) dysfunction is second most frequent cause of 
orofacial pain after dental pain. TMJ dysfunction and disorders of cervical region greatly affect 
the routine activities and lifestyle and lower the person’s ability to interact socially and work 
independently. The objective of current study was to determine the prevalence of TMJ 
dysfunction and its association with neck pain among university students.  
Material & Methods: Participants from different universities in Faisalabad were selected using 
convenient sampling. Out of 1513 students, 1338 who met inclusion criteria were included in this 
study. The participants were asked to respond to a self-structured questionnaire that contained the 
Fonseca's Anamnestic Index (FAI) and Neck Disability Index (NDI). SPSS version 21 was used 
for data analysis. 
Results: A total of 58% of the subjects were having mild to moderate level of temporomandibular 
dysfunction while 41% of the student’s reported absence of neck pain. Study revealed that the 
headache was most common problem (61.5%) among university students and least common 
problem (16.5%) was moving jaw to the sides. Moderate and severe TMJ dysfunction were 
associated with severe and complete levels of NDI with p<0.001. 
Conclusion: The results of this study showed that most of the students had mild to moderate TMJ 
dysfunction, and there was a significant association between TMJ dysfunction and neck pain. 
Key Words: neck pain, students, temporomandibular joint, university 
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INTRODUCTION
Temporomandibular Joint (TMJ) dysfunction 
pertains to facial disorder, causing 
temporomandibular jaw distress in association 
with orthodontic and neurological conditions. It 
is often associated with dental treatment, habits 
such as clenching, grinding, nail biting, non-
nutritive sucking, bruxism, trauma and disk 
structure pathologies. Age, sex, genetic and 
psychosocial are also causative factors of TMJ 
dysfunction.1 It refers to a collective condition 
which is known to be related with all the 

complications of TMJ and relevant 
musculoskeletal anatomy.2  
Classic complaints of TMJ dysfunction include 
pain, decreased range of jaw movement and 
closure, sounds in joint, mandibular 
abnormality and masticating inability. These 
complains may occur alone or collectively.1  
Patients complains included pain in head, neck, 
face and ear.3 TMJ dysfunction is usually 
associated with pain on touch or palpation in 
the muscles of jaw and joints and protrusion of 
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mandible, locking of joint, and joint sounds 
such as crepitus and cracking sounds when 
mouth is opened and closed. Pain in muscle on 
palpation is the mostly occurring sign.4,5 Pain 
in muscle is the most commonly found 
symptom in TMJ dysfunction.5,6  
Neck discomfort is one of the major problems 
in neck region occurring after acute trauma 
(like in whiplash injury to cervical spine) or due 
to minor trauma which is chronic in nature (as 
in case of leisure and faulty work) lesions of 
joints or periarticular structures.7 Associations 
are illustrated about occurrence of neck 
problems and pain in patients with TMJ 
dysfunction. Along with the pain in neck, pain 
in facial area can also occur. If considered all 
these factors, it may be concluded that it was 
multifaceted in nature. Individuals that work 
and require prolonged sitting in a same posture 
get more affected by neck pain issues. 
Examples include movement of upper limb in 
forward direction and upper extremity 
bending.8,9 
Association of TMJ dysfunction is common 
with other conditions related to region of head 
and neck, comprising of cervical spine 
dysfunctions and pain in the head region. Neck 
discomfort existence has been linked with TMJ 
dysfunction in almost 70% of the population in 
life time.10 Literature shows that pain 
complaints in and around the neck region might 
be due to the probable linkage present between 
neck and jaw due to close proximity of the two 
structures. In the multifaceted factors, pain in 
the muscle around neck and TMJ on palpation 
or pressure is among the important factors that 
could lead to extended level of disorders in 
patients with TMJ dysfunction in the region of 
jaw or neck. Dysfunction of TMJ and disorders 
of cervical region have association with 
societal, sex and psychosocial factors. 
According to some researches pain in muscle 
on palpation were present more in women than 
men those who have complaints of TMJ 
Dysfunction.11-14 In the comparison of subjects 
with and without TMJ dysfunction and its 
association with neck pain, an individual with a 
grade IV TMJ dysfunction had shown a rise of 
about nineteen points in the NDI.15 Disability 
which is linked to pain of TMJ and cervical 
spine effects greatly activities of routine 11,16 
and can adversely interfere with lifestyle of 
people affected by it that lowers the person’s 

ability to interact socially and work 
independently without any limitation. The 
causation of TMJ dysfunction is mixed 
including trauma, bruxism, joint 
hypermobility, and psychosocial factors more 
commonly.16,17 
The prevalence of signs and symptoms is 
inconstant and TMJ dysfunction is always 
evaluated by related complains of patients and 
history presenting complaint. Many researches 
done on the existence of complains of TMJ 
disorder on patient and non-patient 
populations.18,19 It is generally believed that 
40% population was generally affected by TMJ 
dysfunction.20 Studies concluded that one 
individual out of around 60%–75% of the 
subjects will manifest one TMJ dysfunction 
sign and symptoms of TMJ dysfunction were 
evaluated to be 35%. At some moment in life 
TMJ dysfunction issues is present in 50-70% of 
total percentage, whereas 35% are mildly 
affected.18,19,21  
TMJ dysfunction complains are more common 
among the working population compared to 
general population and it was believed to be 
related to mental issues exacerbation caused by 
work load duties , atmosphere changes of work 
place and the other environmental factors, 
inter-personal relations, and an achievement 
oriented climate influencing psychological 
behaviour disturbances.22 TMJ dysfunction 
comes second after dental pain in frequently 
causing pain in orofacial region as evident from 
the literature. When TMJ dysfunction is 
accompanied by the neck pain, it can be 
disabling for the individual and it can also 
affect the quality of life because of the 
chronicity of the pathology and challenging 
management. This study was aimed to report 
the prevalence of TMJ dysfunction and its 
association with neck pain among university 
students  
MATERIAL AND METHODS 
This study used a cross-sectional survey design. 
The needed sample was obtained via non-
probability convenience sampling. The ethical 
approval was taken from Riphah International 
University. Students of Riphah International 
University (RIUF), Government College 
University (GCUF), and University of 
Agriculture Faisalabad provided data (UAF) 
and permission were obtained from all 
universities before data collection. We included 
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1338 participants who met our inclusion 
criteria, including both genders, permanent 
dentition, no orthodontic treatment history, 
TMJ and/or masticatory muscle discomfort 
complaints, and volunteers. Those with 
stomatognathic system impairment, clinically 
confirmed TMJ dysfunction, receiving TMJ 
therapy, gross ear pathology, bone pathology 
linked with RA, frequent medication usage 
(analgesics, antianxiety medicines, 
antidepressants), and molar abnormalities were 
excluded from the study. 
The self-structured questionnaire was used to 
find prevalence and severity of 
temporomandibular disorders in students of 
three universities of Faisalabad. The 
questionnaire consisted of three parts, first part 
was related to demographic information of 
students specially related to 
temporomandibular disorders and neck pain, 
second part was related to signs and symptoms 
of temporomandibular Dysfunction and third 
part contained questions related to neck pain. 
Fonseca Anamnestic Index (FAI) was used 
which is valid and reliable tool to measure the 
prevalence of TMJ dysfunction along with 
signs and symptoms of TMJ dysfunction. It 
consists of 10 interlinked questions whose 
answers are obtained on a three-point scale 
format (0 = no, 5 = sometimes and 10 = yes).23  
In addition, Neck disability Index questionnaire 
was used which is designed to give information 
about how neck pain affects the ability of the 
subject to manage their everyday life.24,25 The 
NDI includes 10 items; 7 items are associated 
with activities of daily living, 2 are linked to 
pain, and 1 is related to concentration. Each 
item is scored from 0 (no pain or disability) to 
5 (severe pain and disability), and the total 
score is expressed as a percentage (total 
possible score = 100%), with higher scores 
corresponding to greater disability. Depending 
on the score, the subjects were classified as 
having neck disability or not (0–4 = no 
disability; 5–14 = mild disability; 15–24 = 
moderate disability; 25–34 = severe disability; 
>35 = complete disability).24,25 The NDI is a 
valid and reliable questionnaire for measuring 
neck disability and allowing its use as a guide 
for clinical-decision making. 25,26 
The frequencies of demographic information 
were presented in tabular form to examine the 
characteristics of individuals. Chi-square test 

was conducted to find out association between 
Neck Disability Index and Temporomandibular 
Dysfunction. Data was analysed while using 
SPSS version 21.  
RESULTS 
A total of 1338 students were selected through 
convenient sampling. Out the total, 637(47.6%) 
were male and 701(52.4%) were female. The 
age of most of the students (69.2%) was >20 
years. About 50% students belonged to 
Government College University, Faisalabad 
and one third students belonged to Riphah 
International University, Faisalabad and 13% 
belonged to Agriculture University, Faisalabad 
(Table 1). 
The headache was most common problem 
(61.5%) among university students, followed 
by neck pain or stiff neck in (55.3%) while third 
most common problem (53.2%) was tension 
among the university students and least 
common problem was moving jaw to the sides 
in 16.5% students, 2nd least common problem 
in 16.8% students was opening mouth wide 
(Table 2). The finding of our shows that the 
pain intensity score among (M=0.49, Max. =5) 
the students was very low because it is out of 5 
scores. The highest score was related to 
headaches (M=1.22, Max=5) (Table 3), 
students with moderate TMJ dysfunction and 
Severe TMJ dysfunction were associated with 
severe and complete levels of NDI with 
p<0.001 (Figure 1). 
DISCUSSION 
In the present study present study Fonseca 
Anamnestic Index (FAI) was used to find out 
the prevalence of TMJ dysfunction among the 
university students. FAI is proven to be a valid 
and reliable tool that can be used for this 
purpose. A systematic review conducted by the 
Brazilian authors by searching the literature in 
Medline, PubMed, Lilacs and BBO databases 
from 1990 to 2012 included seventeen studies, 
highlighted that in 35% of the studies, FAI was 
used to make the clinical diagnosis for the TMJ 
dysfunction.27 
Current study revealed that headache remained 
the most common problem (61.5%) among 
university students, followed by neck pain or 
stiff neck in (55.3%) and the least common 
problem (16.5%) was moving jaw to the sides, 
second least common problem (16.8%) was 
opening mouth wide. These results were 
obtained using FAI. A study conducted by 
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Ryalat et al. in Jordan regarding the prevalence 
of temporomandibular symptoms among 
university students showed that pain in and 
around the ears was the most common 
symptom following by the joint clicking.28 
Another study reported clicking to be the most 
prevalent symptom among the student 
population when queried about the 
temporomandibular Dysfunction.29  
In the current study, only 24% of the 
participants reported about the presence of 
clicking sounds. These findings are contrary to 
a book written on the management of TMJ 
dysfunction in which the author labelled the 
clicking sounds of TMJ as the symptom to be 
rated as first.30 Ebrahimi et al. in Iran found that 
clicking joint sounds followed by muscle 
tenderness around the joint and TMJ tenderness 
were the most reported symptoms.31 Similarly 
another study reported clicking sounds to be 
most prevalent symptom (25.4%).32 The results 
of study by Nomura et al. conducted among 
Brazilian students also support the findings of 
the current study. The results of their study 
revealed that 76.2% of the students said ‘yes’ to 
the question about whether they consider 
themselves tense or not?23 Few studies have 
established that there is an increased prevalence 
of symptoms in people who described 
themselves as being tense.33 
The present study investigated the prevalence 
of TMJ dysfunction among the university 
students. Around 41% respondents were not 
having any of the symptoms inquired by using 
the structured questionnaire. Majority of the 
students (58%) were having mild to moderate 
level of TMJ dysfunction and few reported the 
presence of severe form of TMJ dysfunction 
(0.8%). The results are in favour of another 
study conducted by Chandak who reported high 
prevalence of TMJ dysfunction (69%); mild to 
moderate category TMJ dysfunction.34 
Similarly, high prevalence was reported by 
study conducted by Pedroni et al. and 
Bavilaqua et al. 35,36 Study carried out by Modi 
et al. in India reported that 43.2% of the study 
population had mild to moderate TMJ 
dysfunction.37 Santis et al. conducted a cross 
sectional survey among the children enrolled at 
school setting in Brazil. The researchers 
submitted the participants for the clinical 
examination of the TMJ joint. Along with the 
anthropometric measurements of these children 

were recorded. After that, comparison was 
made between BMI. The results of the study 
depicted that TMJ dysfunction was highly 
prevalent among this population.38 
Current study showed statistically significant 
association between NDI and TMJ dysfunction. 
Chi-square test was conducted to find the 
association between NDI and TMJ dysfunction. 
Moderate TMJ dysfunction and severe TMJ 
dysfunction were associated with severe and 
complete levels of NDI with p<0.001. Similar 
results were reported by the study conducted by 
Olivo et al. in 2010. The authors stated that jaw 
disability was strongly associated with neck 
disability. However, the authors used Jaw 
Function Scale to assess the TMJ and used NDI 
for the assessment of neck disability. 
According to authors the persons having high 
level of jaw disability were prone to have 
increased disability in the neck region. These 
studies supports the results of the current 
study.15,18 Studies by Weber et al. and Silveria 
et al. reported similar relationship between 
cervical problems and TMJ joint disorder. 26,39 
The findings of the study published by Matheus 
et al are in contrast to our findings as they 
reported no association between cervical 
posture and TMJ dysfunction.40 
It is pertinent to mention that the current cross-
sectional research was conducted in one city 
and therefore, the results cannot be generalized 
to the entire population of the country. In the 
future, longitudinal studies should be 
conducted. While taking another study, 
students should be screened for risk factors 
associated with TMJ and neck pain, and 
prevention, early diagnosis, treatment, 
rehabilitation, and counselling should be 
provided. Researchers should study how 
common TMJ dysfunction is in other 
professions, such as paramedics, dentists, 
physical Therapist and surgeons. Additionally, 
awareness campaigns regarding these 
complaints should be conducted via pamphlets 
and other media. In addition, the results can be 
used by the government to fund further research 
and to educate students about the signs and 
symptoms of TMJ Dysfunction and its 
association with neck pain.  
CONCLUSION 
The results of this study showed that most of 
the students had mild to moderate TMJ 
dysfunction, and there was a significant 
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association between TMJ dysfunction and neck 
pain.  Further, headaches ranked highest on the 
FAI, followed by neck pain. 
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Table 1: Demographic information of the participants 
Variables  Frequency Percentage 
Gender 
Male 637 47.6 
Female 701 52.4 
Marital Status 
Married 33 2.5 
Single 1305 97.5 
Age(years) 
≤20  412 30.8 
>20 926 69.2 
Job Status 
Unemployed 1259 94.1 
Employed 79 5.9 
Handedness 
Right 1273 95.1 
Left 65 4.9 
Type of institute 
Private 449 33.6 
Government 744 55.6 
Semi government 145 10.8 
Name of University  
Riphah International University 479 35.8 
Government College University 676 50.5 
University of Agriculture 183 13.7 
Extra-curricular activities  
Yes 407 30.4 
No 931 69.6 
Family Setup 
Nuclear 839 62.7 
Joint 468 35 
Extended 31 2.3 
Lifestyle of Participants 
Sedentary 265 19.8 
Active 1073 80.2 

 
 
Table 2: Response of the participants on individual questions of Fonseca Anamnestic Index 

Questions Response 
No (%) Somewhat(%) Yes(%) 

1 Do you have difficulty opening your mouth wide? 83.3 13.1 3.7 
2 Do you have difficulty moving your jaw to the sides? 83.5 13.3 3.2 
3 Do you feel fatigue or muscle pain when you chew? 64.3 28.5 7.2 
4 Do you have headaches? 38.5 41.6 19.9 
5 Do you have neck pain or a stiff neck? 44.7 30 25.3 
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6 Do you have ear aches or pain in that area 
(temporomandibular joint)? 

78 14 8.1 

7 Have you ever noticed any noise in your TMJ while 
chewing or opening your mouth? 

77.8 17.3 4.9 

8 Do you have any habits such as clenching or grinding 
your teeth? 

72.6 20.2 7.2 

9 Do you feel that your teeth do not come together well? 77.6 12.3 10.1 
10 Do you consider yourself a tense (nervous) person? 46.8 27.8 25.4 

Table 3: Responses about Study Variables related to Neck Disability Index 

*Variables  

0 1 2 3 4 5 
I can do as 
much 
work as I 
want to do 

I can only 
do my 
usual work, 
but no 
more 

I can do 
most of my 
usual work, 
but no more 

I cannot 
do my 
usual 
work 

I can 
hardly do 
any work 
at all 

I can’t do 
any work 
at all 

Pain Intensity 68.2 23.4 4.3 2.8 0.7 0.7 
Personal Care 
(Washing, 
Dressing, etc.) 

72.5 16.5 4.8 3.6 1.9 0.7 

Lifting 69.7 18.2 4.6 3.4 3.5 0.7 
Reading 42.7 24.6 20.4 7.2 3.7 1.3 
Headaches 40.9 26 16.3 8.8 5.4 2.6 
Concentration 52 22.2 15.3 5.8 3.5 1.2 
Work 53.2 28.2 12.3 3.7 1.9 0.7 
Driving 65 19.7 5.5 2.4 2.1 5.3 
Sleeping 61.2 23.1 8.8 3.6 1.3 2 
Recreation 58 17.2 15.2 5.5 3 1.2 

 

 
Figure 1: Association between Neck Disability Index and Temporomandibular dysfunction 
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THE EFFECTIVENESS OF INTRA-ARTICULAR INJECTIONS HYALURONIC ACID 

AND CORTICOSTEROIDS IN THE TREATMENT OF PATIENTS WITH KNEE 
OSTEOARTHRITIS SYMPTOMS 

Syed Muhammad Shabbir Ali Naqvi 1, Fatima Ihsan2, Kumail Ijaz3, Muhammad Usama3, Faizan 
Ur Rehman Barki4, Amjad Ali1 

ABSTRACT 
Introduction: Knee osteoarthritis (OA) is a degenerative condition that is caused by the gradual 
wear and tear of the cartilage that cushions the bones of the knee. This study will find out the 
effectiveness of intra-articular hyaluronic acid (IAHA) and intra-articular corticosteroids 
(IACS) in the management of knee OA. 
Material & Methods: A randomized control trial was conducted in Hayatabad Medical 
Complex Peshawar and Pak Military Hospital Rawalpindi from March 2019 to June 2021. Total 
one eighty-two patients were randomly assessed in the study. Treatment group A received intra-
articular hyaluronic acid (IAHA), while treatment group B received intra-articular 
corticosteroids for three months. This study has used Western Ontario and McMaster 
Universities Arthritis Index (WOMAC) to evaluate the effectiveness of treatment in both groups 
of knee OA. 
Results: The study participants mean age was 56.344 ± 7.25. Out of 182 patients, 2 of the 
patients reported as “loss to follow up” from IACS Tx group b. Treatment groups include 95 
(52.7%) female patient while 85 (47.22%) were male patients. 96 (53.33%) received intra-
articular hyaluronic acid (IAHA), while 84 (46.66%) received intra-articular steroids (IACS). 
The pre- and post-treatment mean difference in WOMAC scores in the hyaluronic acid group 
was 5.52 ± 4.756, while that in the corticosteroid group was 9.495 ± 1.24 (p value < 0.01). 
Conclusion: Intra-articular steroids (IACS) and hyaluronic acid (IAHA) alone reduces OA 
symptoms and pain significantly. Yet intra-articular steroids are more effective than intra-
articular hyaluronic acid in reducing symptoms of OA at knee. 
Key Words:  knees; osteoarthritis; corticosteroids; hyaluronic acid; effectiveness. 
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INTRODUCTION 
Knee osteoarthritis (OA) is a degenerative 
condition that is caused by the gradual wear and 

tear of the cartilage that cushions the bones of 
the knee.1-2 According to the National Health 
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and Nutrition Examination Survey (NHANES), 
about half of patients diagnosed with knee OA 
complained of knee pain.3 There is a profound 
effect on the knee with the demographic risk 
factors of age, sex, and body mass index 
(BMI).4, 5 Knee osteoarthritis is a typical 
condition that is present globally due to an 
increase in metabolic disorders and obesity. 5 
Knee OA affects over 9% of the world's 
population. The prevalence of OA increases 
with age, with older adults being at the highest 
risk.4,5 Additionally, OA is more common in 
women than men. In the US, it is estimated that 
more than 30 million adults have OA. Patients 
who come to the hospital are usually more 
anxious to relieve their pain (5). By the time 
people enter a tertiary hospital setting, enough 
time has passed, so the assumptions are high for 
tertiary care physicians to accurately treat their 
worsening symptoms.6 OA is the leading cause 
of knee sign and symptoms worldwide. Many 
interventions have been used to reduce side 
effects. NSAIDs, steroids, and hyaluronic acid 
are often used by rheumatologists until the 
patient receives a total knee replacement. 7 
In recent years, several trials and surveys have 
been published to determine the effective 
response of treatment to support patients with 
knee OA, which plays a vital role in weight 
bearing of the body. Alireza Askari et al in 2016 
led a RCT to evaluate the efficacy of steroids 
and hyaluronic acid (HA). According to the 
findings of this study, hyaluronic acid provides 
long-term pain relief, whereas IACS have a 
short-term effect that is inserted at regular 
intervals, making HA intervention a better 
option. 8 Another randomized controlled trial in 
2016 compared intra-articular infusion of 
Hylan G-F 20 Hyaluronic acid (IAHA) with 
injection of intra-articular corticosteroids 
(IACS) and concluded that the two drugs had 
similar efficacy.9 Christopher Smith et al 
published a systematic review in 2019 that 
concluded that combination of IAHA and IACS 
resulted in pain reduction at 2–4, 24–26 and 52 
weeks compared to HA injection alone.10 
Total knee replacement (TKR) is a treatment 
option for patients with knee OA, but it is not 
feasible for all patients. In this particular 
situation, as far as practicality and cost-
effectiveness are concerned, the recommended 
interventions of IAHA and IACS are 
appropriate and should be used routinely.11 

This study fills a gap in the nearby population 
literature by looking at the feasibility of intra-
articular infusion of IAHA and IACS for the 
management of patients with knee OA in the 
rheumatology departments of Hayatabad 
Medical Complex, Peshawar and Pak Military 
Medical Hospital, Rawalpindi.  
MATERIAL AND METHODS 
Prior to starting the study, permission was 
obtained from the institution's ethics committee 
vide NCS/DPT/1274/19. The study participants 
were patients diagnosed with knee OA who 
presented to the rheumatology department of 
Hayatabad Medical Complex Peshawar and 
Pak Military Medical Hospital Rawalpindi 
between March 2019 and June 2021. The ages 
of these persons were between 18 and 60 years 
old and patients who fulfills the criteria of 
American College of Rheumatology 
classification criteria 1997. 12  
WHO sample size calculator was used to 
calculate the sample size using the population 
ratio of 14.6%. A convenient sampling method 
of non-probability sampling technique was 
used to collect the sample size required for this 
study. 13 Randomization was done using free 
accessible website 
(http://www.randomization.com) which were 
used to randomly assign patients to two 
treatment groups (A and B). 8 
Patients having conditions other than OA were 
excluded. Patients having history of bone 
fracture and surgery, multivitamins deficiency 
or other metabolic disorder etc. leading to bone 
pain, were excluded from the study. Patients 
who used alternative therapies and having 
history at which IACS and IAHA causes 
adverse effects were also excluded from the 
trial. Patients who can’t follow up for three 
months were also excluded from the trial. 
Patients signed an informed consent form 
before enrolling, that included a detailed 
description of the study as well as the risks of 
drugs and intraarticular (IA) procedures. Total 
one eighty patients were randomly assessed in 
the study using online accessible randomization 
website. Treatment group A received intra-
articular hyaluronic acid (0.6-6 mg), while 
treatment group B received intra-articular 
corticosteroids (methylprednisolone 80 mg) for 
three months. WOMAC questionnaire was 
used at baseline and after three months of 
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management to evaluate the effectiveness of 
treatment in both treatment group A and B. 14,15 
The patients' responses were evaluated using 
the WOMAC. It covers all the major 
characteristics of osteoarthritis in three 
domains: stiffness, physical functioning and 
pain. In patients suffering from osteoarthritis, 
twenty-four elements span all three areas. A 
score might range from 0 to 100 based on the 
sum of all the patients' responses. 16 Patients in 
both groups were evaluated using WOMAC 
before beginning medication and again three 
months later. Differences in WOMAC scores 
pre and post treatment were compared between 
the two groups. SPSS 23.0 was used for 
statistical analysis. Means and standard 
deviations were calculated for patients' ages, 
WOMAC scores difference pre and post 
management and length of illness. A student's 
t-test, with a p-value less than or equal to 0.05 
was used to assess WOMAC scores pre and 
post management of knee OA. 15,16 
RESULTS 
Many OA patients were omitted from the study 
due to strict inclusive and exclusive criteria. Of 
192 patients contacted 182 (94.79%) 
individuals with knee OA were included in the 
study. Of them 12 (6.25%) refused to volunteer, 
the final stood at 182 (94.79%). Out of 182, 2 
of the participants were reported as “loss to 
follow up” from treatment group B (IACS) as 
shown in figure 1. 
Table I shows the mean age of study 
participants in groups A and B was 56 and 
56.878 respectively, resulting in a mean age of 
research participants of 56.439 ±7.35. out of 
180 participants, 95 (52.7%) female patients 
were included, while 85 (47.22%) participants 
were men. The average duration of symptoms 
prior to management was 14.12 ± 3.455 
months. Out of 182 patients who were 
randomly randomized to one of two treatments. 
96 (53.33%) received IAHA and 84 (46.66%) 
received IACS. As shown in Table II that the 
mean difference in WOMAC score pre and post 
management of IACS was 9.495±1.24, whereas 
in the IAHA group was 5.52 ± 4.756(p-value 
<0.01). 
DISCUSSION 
Developed countries and developing countries 
have a long waiting list for TKR. Few patients 
with knee OA undergo standard treatment of 
TKR because of the many complications. 

Consequently, this study was designed to 
evaluate the effectiveness of IAHA and IACS 
in the management of knee OA. 
Wei-Wei He et al. published a systematic 
review and meta-analysis that concluded that 
IACS treatment options were more effective in 
managing pain in the short term, while IAHA 
was effective in the long term. Both were 
effective treatments, but the IAHA treatment 
caused more adverse outcomes than IACS.17 
Egemen Ayhan et al. (2014) published 
literature on IACS and IAHA for the treatment 
of knee OA. This study concluded that intra-
articular injections are safe and have good 
outcomes. However, the study was not sure 
about the disease-modifying effect and the 
placebo effect of these drugs. The choice of CS 
is reasonable for severe and persistent synovitis 
in patients who cannot undergo surgery. CS has 
good efficacy in the short term. In this study, 
patients who were unwilling to undergo surgery 
preferred long-term IAHA intervention. 18 
Vito Pavone et al. in 2021 concluded a 
systematic review which aims to point out the 
effectiveness of intra-articular injections of the 
main drugs. Caution should be done using CS 
with repetitive use due to potential harm as CS 
reduce pain intensity. HA has shown good 
outcomes in terms of functional improvement 
and pain reduction. In conclusion, the authors 
confirm that IA steroids are effective, but their 
efficacy may be short-lived (<4 weeks). 19 One 
study has concluded that a combination of 
IACS and IAHA resulted in pain reduction at 2-
4, 24-26 and 52 weeks compared to HA 
injection alone. 20 
The current study provides significant evidence 
regarding the use of IACS in the management 
of knee OA. In our study patient feedback was 
only collected after three months of treatment. 
There are some limitations in the current study. 
First, follow-up in case of chronic knee pain 
could have generated good results, due to 
which long-term effects of treatment of IAHA 
and IACS are still questionable and are not 
reported. Future studies with better design 
preferably systematic review should be carried 
out for reviewing the evidence present and the 
generalizability of results. 
CONCLUSION 
IACS and IAHA reduces knee OA symptoms 
and pain significantly. Yet intra-articular 
steroids were more effective than intra-articular 
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hyaluronic acid in reducing knee osteoarthritis 
symptoms. 
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Table 1: Characteristics of the individuals with osteoarthritis knee 

 
 

Table 1. Difference in WOMAC Score Pre and Post Treatment of Knee Osteoarthritis 

 
 
 
 
 
 
 
 
 
 

Table 1 shows the characteristics of the individuals with osteoarthritis knee who participated in 
the study 
Total patients included in study(n) N=182 
Gender  
Male 85 (47.22%) 
Female 95 (52.7%) 
Age (years)   18 years-60 years 
Mean age of Group A 56 
Mean age of Group B 56.978 
Mean + SD  56.439±7.35  
Range (min-max) 57 year - 18 years = 39 years 
Mean duration of Symptoms (months)   14.1 ± 3.455 months 

Table II: Difference in WOMAC score in both the groups before and after the treatment 
  Groups          N 
 Corticosteroid  96(53.33%) 
 Hyaluronic Acid 84(46.66%)   

Difference in WOMAC score 
 

 Corticosteroid  9.495±1.24 
 Hyaluronic Acid 5.52±4.756 
 p-Value <0.001 
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Figure 1: Flowchart of participants in the study 
 

Total number of patients assessed 
(n = 132) PEMH 

Total number of patients assessed 
(n = 60) HMC Peshawar 

2 patients were unwilling to participate 

Participants included in study 
(n = 182) 

Treatment A Group  
(Hyaluronic acid) 

(n = 96) 

labour (n=57) 
House wives (n=25) 
Students (n=8) 
Others (n=42) 

labour (n=34) 
House wives (n=18) 
Students (n=2) 
Others (n=6) 

08 patients did not fulfil eligibility 
criteria and were excluded 

Treatment B Group 
(Corticosteroid) 

 (n = 86) 

Loss to follow up 
 (n = 02) 

Total Participants 
(n = 192) 

Patient fulfils the eligibility criteria 
(n=184) 

Treatment B Group 
(Corticosteroid) 

 (n = 84) 

Treatment A Group  
(Hyaluronic acid) 

(n = 96) 
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ABSTRACT 
Introduction: The personality trait of openness to experiences symbolizes the level of 
creativity, non-conformity, and adventurous aspects of an individual`s personality. Individuals 
with this personality trait as their predominant personality characteristic are very receptive to 
new ideas and concepts and are rarely reluctant to embark upon new avenues in life. These 
individuals are more open-minded and tend to investigate a broader perspective of situations.  It 
is a known fact that such individuals have a very non-conservative method of information 
seeking as opposed to conservative people who are extremely cautious of the facts, they come 
across to avoid the risks. This study was designed to find out the impact of the personality trait 
of openness to experience on oral parafunctional habits. 
Material & Methods: A cross-sectional descriptive study was conducted at the College of 
Dentistry, Sharif Medical and Dental College, Lahore, over 5 months, from July to November 
2021. Data was collected using a pre-validated parafunctional habits questionnaire and a ten-
item personality inventory scale. 
Results: The difference in the personality trait score of openness to experience was non-
significant with oral parafunctional habits of tooth grinding (p=0.28), tooth clenching (p=0.36), 
biting hard objects (p=0.86) and chewing gum (p=0.83), however, significant with the habit of 
nail biting (p=0.03). 
Conclusion: The personality trait was seen most prevalent in individuals who disagreed with 
having the habit of nail biting and teeth grinding and for those who strongly agreed to have the 
habit of tooth clenching. The personality trait was also most prevalent in individuals who agreed 
to have the habit of biting hard objects and those who neither agreed nor disagreed with having 
the habit of chewing gum. 
Key Words: biting hard objects, chewing gum, nail-biting, openness to experience, tooth 
clenching, tooth grinding 
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INTRODUCTION
A clear operational definition of habit should be 
defined before explaining any concept and 
importance of oral parafunctional habits.1 An 
action that is practiced on a regular basis either 

consciously or unconsciously by individuals 
during their activities of daily life is referred to 
as a habit.2 The para-functional habits more 
commonly included are bruxism, nail-biting, 
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clenching, non-nutritive suckling, and lip 
biting. Bruxism is the most common among the 
para-functional habit.3 In the general 
population, parafunctional habits are frequently 
observed and can lead to damage to dentition, 
masticatory system and/or joints whenever the 
individual’s physiological tolerance and the 
structural tolerance of masticatory system is 
exceeded.4 It has been reported by some 
authors that those patients who had masticatory 
muscle pain were more inclined to have stress 
and depression. So, the most effective 
psychological factors on TMDs are stress and 
anxiety because stress can induce muscle 
hyperactivity, which further causes symptoms 
of TMDs.4 Parafunctional habits are the 
repetitive behaviour in which oral structures are 
targeted. Some evidence-based studies show a 
relationship between parafunctional oral habits 
and malocclusion. These parafunctional oral 
habits that significantly impact by 
malocclusion include bruxism, digit and 
pacifier sucking, bottle feeding and mouth 
breathing.5 A study conducted on 
schoolchildren showed that the most common 
oral parafunctional habit (27.7%) was 
fingernail-biting while the least common habit 
(8.4%) was bruxism. Except bruxism, all oral 
parafunctional habits were related to age. In 
females, cheek biting and thumb sucking were 
found more common than in males.6 Bruxism is 
defined as the involuntary parafunctional, non-
rhythmic or rhythmic, and spasmodic action of 
the masticatory system that is produced by the 
masseter, temporal, and mandibular muscles 
and these may lead to tightening or grinding of 
the teeth. There are two distinct circadian 
manifestations of this condition: the first one 
occurs during sleep time (known as sleep 
bruxism), while the second one occurs during 
wakefulness (known as awake bruxism).7 There 
is multifactorial aetiology of bruxism, which 
includes pathophysiological, morphological 
and psychosocial factors. Anxiety, stress and 
characteristics of personality are included in 
psychosocial factors. Any feeling of anxiety, 
fear or frustration may lead to tooth clenching. 
Higher levels of hostility, depression and 
susceptibility to stress were found to be present 
in bruxers.8 There is limited data on the impact 
of personality trait of openness to experience on 
oral parafunctional habits. Therefore, this study 
was designed to find out the impact of 

personality trait of openness to experience on 
oral parafunctional habits. 
MATERIAL AND METHODS 
A cross-sectional descriptive study was 
conducted at the College of Dentistry, Sharif 
Medical and Dental College, Lahore, over 5 
months, from July to November 2021. The 
sampling technique used was convenience 
sampling. Ethical approval was obtained from 
Sharif Medical Research Centre (SMRC) (No. 
SMDC/SMRC/205-21). A sample size of 200 
was calculated with the help of WHO sample 
size determination software, keeping the 
confidence level of 95% with an anticipated 
population proportion of 52.86% with teeth 
clenching and an absolute precision of 0.07.9 
Individuals with any systemic illness, history of 
alcohol consumption, or smoking were 
excluded from the study, while individuals of 
all ages, genders and oral parafunctional habits 
were included. Data was collected using 
medical questionnaire and Ten Item Personality 
Inventory scale (TIPI). The medical 
questionnaire comprised of 2 sections with 11 
items. The first section had six demographic 
statements including age, gender, marital 
status, occupation, educational level and 
medical condition. The second section 
consisted of a pre-validated parafunctional 
habits questionnaire with a Cronbach alpha 
value of 0.74.1 The responses for the 
parafunctional habit questionnaire were 
recorded as “1” strongly disagree, “2” disagree, 
“3” neither agree nor disagree, “4” agree and 
“5” strongly agree”. Data was collected using 
the TIPI scale which was a pre-validated 
questionnaire.10 
SPSS 23 was used for statistical analysis. P 
values less than or equal to 0.05 was considered 
significant. Nominal data was presented as 
frequency and percentages while numerical 
data was presented as mean and standard 
deviation. Kruskal Wallis test was used to find 
out the difference in the scores of openness to 
experience personality trait across groups of 
oral parafunctional habits. 
RESULTS 
A cross-sectional descriptive study was 
conducted on 200 participants with a mean age 
of 24.93±6.75 years out of which 29% were 
males and the remaining 71% were females. 
Table 1 shows a statistically significant 
difference in the scores of openness to 
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experience personality trait across the 
subgroups of oral parafunctional habit of nail 
biting but non-significant difference across the 
habits of tooth grinding and clenching. It was 
seen that the highest mean rank score for the 
personality trait was seen in individuals who 
disagreed to having the habit of nail biting 
(mean rank score 123.50) and teeth grinding 
(mean rank score113.50) but the score was the 
highest for individuals who strongly agreed to 
having the habit of tooth clenching (mean rank 
score 116.78) as shown in table 1. 
Table 2 shows a statistically non-significant 
difference in the scores of personality trait of 
openness to experience across categories of 
oral parafunctional habits of biting hard objects 
and chewing gum. The highest mean rank score 
for the personality trait was seen in individuals 
who agreed to having the habit of biting hard 
objects (mean rank score 104.23) and those 
who neither agreed nor disagreed to having the 
habit of chewing gum (mean rank score 109.41) 
as shown in table 2. 
DISCUSSION 
Oral parafunctional habits are defined as any 
repetitive abnormal activity that effects the oral 
cavity for example nail biting, teeth grinding, 
clenching, biting hard objects, tongue thrusting 
and mouth breathing.11 Such habits may result 
in wearing down of enamel, tooth fracture, 
tooth loss, sensitivity, bleeding gums and 
malocclusion.12 If left untreated such habits 
may result in temporomandibular joint 
disorders. 
Our study reported that the highest mean rank 
score for the personality trait was seen in 
individuals who disagreed to having the habit 
of nail biting (mean rank score 123.50) and 
teeth grinding (mean rank score113.50) but the 
score was the highest for individuals who 
strongly agreed to having the habit of tooth 
clenching (mean rank score 116.78).  
According to one study the para-functional 
habits that are most frequently seen were gum 
chewing and lip/object biting, and grinding 
with the lowest (31.8%).1 A study carried out in 
Poland with college students indicated that the 
most frequent oral parafunctional habits were 
gum chewing and bruxism.13 A study 
conducted in Brazil with high-school students 
reported that prevalence of oral parafunctional 
habits was 75% in adolescents and 79% in 
another study in which nail biting was the most 

prevalent habit (16.4%).14 A study conducted 
on children with age group 8 to 11 years in 
Colombia reported that with a high-tension 
personality factor of children, TMD was highly 
correlated.15 The current study showed that 
there were higher levels of oral parafunctional 
habits in males, younger age groups, single 
people, and the financially constrained group. 
In contrary, literature reported that females 
were more prone to oral parafunctional 
activity.16 
It is reported in one study that the highest 
percentage of nail-biting habit (34.7%) was 
seen in extraverts followed by those individuals 
who were open to experience (32.8%), 
conscientious personality type (32.3), 
agreeable personality (32.2%) and emotionally 
stable personality types (28.4%).3 According to 
our study the highest mean rank score for the 
personality trait was seen in individuals who 
agreed to having the habit of biting hard objects 
(mean rank score 104.23) and those who 
neither agreed nor disagreed to having the habit 
of chewing gum (mean rank score 109.41). 
Agarwal et al reported that the most common 
habits were nail biting followed by clenching 
and mouth breathing. Leaning of arms for 
prolonged periods followed by bruxism and lip 
biting were found to be most common in 
another study.17 A study by Lam et al showed 
that the prevalence of sleep bruxism was 5.9%, 
with higher predominance among men (7.7% 
versus 4.7%. With age the prevalence for both 
males and females decreased (linear association 
P < 0.001). In contrast to that, in a study by 
Fonseca et al it is observed that 15.29% (n = 26) 
were considered bruxists, with no significant 
correlation between sleep Bruxism and gender 
(p = 0.595). On the other hand, Negra et al 
found that the prevalence of sleep bruxism was 
35.3%, 56.5% in girls and 43.5% in boys.18 In 
a study by Insana et al it was observed that 
36.8% of preschool children at least one night a 
week were reported as bruxists, and 6.7% for 
more than four nights were bruxists. In contrast, 
49.6% of first-graders were reported with sleep 
bruxism at least one night per week, and 9.8% 
for more than four nights a week were reported. 
Furthermore, in comparison to boys, girls had a 
higher rate of no sleep bruxism. Thus, out of 
four selected studies, three revealed that boys 
were affected by sleep bruxism more than 
girls.18 
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CONCLUSION 
The personality trait was seen most prevalent in 
individuals who disagreed to having the habit 
of nail biting and teeth grinding and for those 
who strongly agreed to having the habit of tooth 
clenching. The personality trait was also most 
prevalent in individuals who agreed to having 
the habit of biting hard objects and those who 
neither agreed nor disagreed to having the habit 
of chewing gum. 
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Table 1: Difference in the scores of openness to experience personality trait across categories of 
oral parafunctional habits of nail biting, tooth grinding and tooth clenching 
Personality 
trait  

Oral parafunctional habit 
N Mean Rank 

Chi 
square 

df P value 

Openness to 
experience 

Nail biting strongly disagree 113 98.07 10.671 4 0.031 
disagree 33 123.50 
neither agree nor 
disagree 18 76.47 

agree 21 87.74 
strongly agree 15 114.90 

Teeth 
grinding 

strongly disagree 102 97.34 5.016 4 0.286 
disagree 50 113.50 
neither agree nor 
disagree 12 78.67 

agree 28 95.63 
strongly agree 8 109.31 

Teeth 
clenching 

strongly disagree 83 98.84 4.299 4 0.367 
disagree 41 108.90 
neither agree nor 
disagree 16 77.31 

agree 51 100.85 
strongly agree 9 116.78 

 
Table 2: Difference in the scores of openness to experience personality trait across categories of 
oral parafunctional habits of biting hard objects and chewing gum habit. 
Personality 
trait  

Oral parafunctional habit 
N 

Mean 
Rank 

Chi 
square 

df P value 

Openness to 
experience 

Biting hard objects 

strongly 
disagree 93 99.90 1.285 4 0.864 

disagree 41 97.61 
neither agree 
nor disagree 24 96.33 

agree 35 104.23 
strongly agree 7 121.00 

Chewing gum habit strongly 
disagree 81 99.55 1.443 4 0.837 

disagree 56 99.24 
neither agree 
nor disagree 38 109.41 

agree 20 91.85 
strongly agree 5 96.90 
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PATTERN OF WRIST AND HAND INJURIES AMONGST CRICKET PLAYERS IN 

PESHAWAR; A CROSS-SECTIONAL SURVEY 
Sibghat Ullah1, Abdullah2, Alam Zeb2, Mujeeb Ur Rahman2, Zardad Khan Ibrahimi3 

ABSTRACT 
Introduction: Cricket is the most commonly played game in Pakistan. Among all the sports 
hand and wrist injuries are higher in cricket players. Little is known about its prevalence. This 
study was conducted in order to determine the prevalence of hand and wrist injuries in cricketers 
at Islamia Cricket Academy (ICA) Peshawar. 
Material & Methods: This cross-sectional study was conducted at Islamia Cricket Academy 
(ICA) Peshawar. A total of 200 players, who were willing to participate in the study and were 
members of the Islamia cricket academy were recruited in the study. After taking consent a self-
modified questionnaire was handed over to 200 cricket players, selected through convenience 
sampling. Data were analyzed through SPSS version 20.  
Results: A total of 108 (54%) players reported hand injuries, out of these 96 (48%) players 
reported soft tissue injuries, 8(4%) reported fracture, while 4 (2%) players reported dislocation. 
In the hand injuries 69 (34.5%) players had got injuries on their right hand, while 39(19.5%) 
players had got injuries on their left hand. Twenty-three players (11.5%) reported wrist injuries, 
in which 18 (9%) players reported soft tissue injuries, 4 players (2%) had dislocation, while 1 
player (0.5%) had got fracture. In the wrist injuries 17 players (8.5%) got wrist injuries on their 
right hand, while 6 players (3%) had got wrist injuries on their left hand.   
Conclusion: The prevalence of hand injuries were more than the wrist injuries and were more 
common on right side. Most injuries occurred to players during fielding. The ring and little finger 
were mostly injured in hand. Strategies focused on the little and ring fingers during fielding 
activities could be used to decrease the load of injuries. 
Key Words: cricketers hand injury, soft tissue injuries, wrist injury 
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INTRODUCTION 
Physical activities and sports have the potential 
to maintain and improve health and fitness.1 
However, games are one of the major causes of 
the injury.2 Cases of injuries are associated with 
participation level, type of sports, the 
psychological pressure of getting selected for 
the team, and intense training. Sports injuries 

are a combination of all types of damages that 
occur in relation to sports activities.3 According 
to the National Athletic Injury Registration 
system of the United States, sports injuries limit 
the participation of an athlete in sports activities 
for at least a day after the day of occurrence.4 
Cricket is the second most well-structured 
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game throughout the world, which is played by 
millions of people throughout the world 
especially in the subcontinent countries.4 In 
novice cricketers, most of hand injuries occur 
when players try to catch the ball, which most 
often hits fingers causing dislocations of the 
joints and severe injuries to the bones and soft 
tissues.6 The prevalence of hand and wrist 
injuries in sports are less, however, cricket has 
relatively high number of hand and wrist 
injuries and its prevalence rate varies from 11% 
to 13%  in cricket players.7  
The hand and wrist injuries have been 
maximized due to changes in game format, 
increasing number of matches being played, 
and decreased time for rest between matches. 
Studies have been conducted around the globe 
but there were limited studies available in 
Pakistan about hand and wrist injuries in 
cricketers. This study was conducted to explore 
hand and wrist injuries in cricketers, including 
batsmen, bowlers, and fielders of Islamia 
cricket academy.  
MATERIAL AND METHODS 
A descriptive cross-sectional study was 
conducted to find out the prevalence of wrist 
and hand injuries among cricketers. The sample 
size of the study was 200. Convenient sampling 
techniqueas was used for data collection from 
the Islamia Cricket Academy, Peshawar. Those 
who were willing to participate were included 
in the study and those who were injured other 
than during playing games and during training 
sessions, or had other diseases were excluded. 
A consent form and questionnaires were 
distributed among the willing participants. The 
questionnaire was explained to the players prior 
to data collection. SPSS 20 was used for the 
data analysis. Using descriptive statistical 
analysis, continuous variables were presented 
as mean ± SD and that of categorical variables 
were presented in number.  Figures and tables 
were used for data presentation. 
RESULTS 
A total of 200 cricket players participated in 
this study. The minimum age was 11 years and 
the maximum age was 26 years. The mean age 
of the cricket players was (16.58 ± 2.7 years). 
Out of a total of 200 cricket players, wrist 
injuries occurred to 23 (11.5%) players while 
177 (88.5%) players have no wrist injuries and 
54% have injured their hands while 46% 
players have not experienced injuries (figure-I).  

Regarding injuries to wrist region, the most 
commonly structure injured was soft tissue 
injuries (18.5%) followed by dislocation (2%), 
and fracture (0.5%). Ten players (5%) have got 
wrist injuries while fielding, 3% during 
bowling, 2.5% got wrist injuries during batting, 
and 1% injured their wrist during wicket-
keeping. In injuries of the hand, 39% injuries 
occurred during fielding, (6%) during wicket-
keeping, (5%) injured during bowling and 4% 
injured their hand during batting. Of these hand 
injuries, 48% were soft tissue injuries, 4% 
reported as fractures and 2% reported 
dislocations (table-I). 
Regarding side involved, 8.5% of players have 
injured the wrist of their right hand, and 3% 
have injured the wrist of their left hand. 
Seventeen players (8.5%) have injured the wrist 
of their right hand, while 6 players (3%) have 
injured the wrist of their left hand. Among these 
108 injuries of hand, 69 players (34.5%) got 
injuries to their right hand and 39 (19.5%) 
players have injuries on their left hand. The 
little finger was injured in most hand injuries 41 
players (20.5%) followed by the ring finger in 
38 (19%) players (table-II). 
DISCUSSION 
This study has shown that injuries occurred in 
the hand predominantly, with 54% hand, and 
11% wrist injuries. Maximum players reported 
wrist and hand injuries during fielding. The 
most commonly occurring injuries in both wrist 
and hand were soft tissue injuries followed by 
other injuries. The right wrist and hand were 
injured more compared to the left wrist and 
hand. The little finger was injured in most hand 
injuries (20.5%) followed by ring finger (19%).  
Our study observations are similar to previous 
study conducted at Gloucestershire County 
Cricket Club from 2008–2013. The hand was 
injured mostly (86%) followed by wrist injuries 
(14%). In 36 (56%) cases right hand was 
injured, and in (44%) cases the left hand was 
injured. Majority of injuries (52%) were 
reported during fielding activities followed by 
bowling (8%), wicket-keeping (14%), and 
batting 12 (19%). Most injuries occurred as a 
result of a direct collision, principally with the 
ball. Injuries were treated predominantly with 
conservative measures. The most commonly 
injured finger was the little, followed by the 
ring.8  
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Result of the current study showed low 
frequency of hand injury (54%) in cricketers 
compared to previous study (86%) this can be 
due small sample size. A total of 31 players in 
previous study were present while our study 
was carried out on 200 cricket players. The 
previous study was done for six season (2008-
2013) and the duration of current study was 6 
months this might be another possible reason 
for this. Another study conducted in India 
reported a total of 16 upper limb injuries. The 
majority of injuries 10/16 injuries occurred in 
fielding9 which is consistent with data of 
current study as most of the injuries reported in 
both wrist and hand occurred during fielding.  
Another study conducted in South Africa on 
436 cricketers reported 812 injuries. Most of 
the injuries occurred in bowling (41.3%) 
followed by fielding and wicket-keeping 
(28.6%), and batting (17.1%) which contrary to 
the data of current study where injuries were 
more common in fielding (39%) than bowling 
(4%).10 Current data is quite different because 
this study included more fast bowlers and 
injuries are more common in fast bowlers. 
Apart from this, their ground conditions are 
much better than the ground conditions in 
Pakistan that is why fielding injuries are less 
compared to bowling and batting. 
On the basis of gender, we could not access the 
injuries as there were no female players in the 
study. Islamia cricket academy did not have 
any record of injured players, nor athletes have 
any investigative medical reports, imaging 
studies, or certificates monitoring their injuries. 
This study cannot be generalized as the data is 
collected in Peshawar. The time period in this 
study was very short. 
CONCLUSION 
Hand injuries were more common than the 
wrist injuries. Most of the injuries of wrist and 
hand occurred during fielding. The common 
injuries were soft tissue injuries followed by 
other structures. Right wrist and hand were 
injured more compared to left wrist and hand.  

In hand the little finger was injured mostly 
followed by ring finger. Strategies focused on 
the little and ring fingers during fielding 
activities could be used to decrease the load of 
injuries. 
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Table1: table showing mechanism and type of injuries 
Mechanism of Injury Wrist N (%) Hands N (%) 
Batting 5(2.5%) 8(4%) 
Bowling 6(3.0%) 10(5%) 
Fielding 10(5.0%) 78(39%) 
Wicket-keeping 2(1.0%) 12(6%) 
Injury did not occur 177(88.5%) 92(46%) 
Types of Injury 
Fracture 1(.5%) 8(4%) 
Dislocation 4(2%) 10(5%) 
Soft tissue 18(9%) 78(39%) 
Total System 23(11.5%) 12(6%) 
Injury did not occur 177(88.5%) 92(46%) 

 
Table II: table showing side of injuries 

Variables  N (%) 
Wrist Injuries 

Right 17(8.5%) 
Left 6(3%) 
Not injured 177(88.5%) 

Hand Injuries 
Right 69(34.5%) 
Left 39(19.5%) 
Not Injured 92(46%) 

Ring Finger 
Yes 38(19%) 
No 162(81%) 

Little Finger 
Yes 41(20.5%) 
No 159(79.5%) 

 
 

 

 
Fig I: Figure showing percentage of injuries in hand and wrist 
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ABSTRACT 
Introduction: The COVID-19 virus adversely affected social life, economy and educational 
services all over the world, universities and colleges are facing difficulties to provide good 
quality educational services to the students due to prolonged waves of COVID-19 and extensive 
periods of lockdown. This study was aimed to identify challenges and opportunities for nursing 
students and teachers in online nursing education during the COVID-19 pandemic. 
Material & Methods: A descriptive cross-sectional study was conducted from May 2021 to 
June 2021; the focus of this study was teachers and students of the Institute of Nursing Sciences, 
Khyber Medical University.  A convenience sampling technique was utilized for data collection. 
A validated tool adopted from previous studies was utilized for data collection. Data analysis 
was done with the help of SPSS version 24. 
Results: A total of 236 participant (9 teachers and 227 students) participated in this study. The 
mean experience of teachers was 3.89 ± 1.36 years with a minimum and maximum of 2 and 9 
years respectively. More than half of the teachers (55.6%) worked from their offices in the 
university during lockdown. Among the students 68.3% were from generic BSN, 13.2% from 
Post RN BSN and 18.5% were from MSN of which 38.8%, 21.1%, 32.6%, 4.0%, and 3.5% were 
in semester 1st, 2nd, 4th, 6th and 8th respectively. Most (67.0%) of the students attended the classes 
from their home town. 
Conclusion: Most of the teachers and students belong to remote areas of the province, internet 
connectivity and electricity problems are the major issues faced by teachers and students which 
significantly affect their studies. A systematic solution is needed from policymakers especially 
from the ministry of education to overcome the situation and improve education standards during 
pandemics. 
Key Words: challenges, Covid-19, nursing education, online education 
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INTRODUCTION 
Coronavirus caused thousands of mortalities 
globally, its control was a big challenge 
because of the number of the positive case, 

hospitalizations and mortality was seen at 
peak.1 The World Health Organization (WHO) 
declared COVID-19 as a pandemic in 2020 
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March.2 The COVID-19 virus adversely 
affected social life, economy and educational 
services all over the world, universities and 
colleges. The institutions were facing 
difficulties to provide good quality educational 
services to the students due to prolonged waves 
of COVID-19 and extensive periods of 
lockdown.3 In all the three waves, educational 
institutes were closed for a prolonged time to 
maintain social distancing and to reduce the 
risk of COVID-19 transmission.4 This 
prolonged closure not only impacted the 
teachers, students and families but also 
produced diverse societal and economic 
consequences.5 

Due to global emergence of COVID-19 urged 
significant variations in different educational 
modalities. The current situation produced 
many challenges for higher education teachers 
and students, especially nursing education 
which is traditionally based on theory and 
clinical practice (face-to-face learning).6 
Corona virus’s disruptive effects have urged 
rapid transformation in traditional nursing 
education from physical (face to face) classes 
to online education.7 

In response to universities closures, the Higher 
Education Commission (HEC) of Pakistan also 
recommended implementing an online 
education system for limiting the disruption in 
higher studies. Due to the implementation of 
online education nursing students were also 
restricted from their clinical duties, however, 
theory continued by taking online classes.  
The same approach was also implemented by 
the Institute of Nursing Sciences, Khyber 
Medical University. This practice of distance 
learning was new for both nursing students and 
teachers.  Most of the students of the Institute 
of Nursing Sciences belonged to remote areas 
and they were having limited access to the 
internet as well as electricity. So current study 
was aimed to identify challenges and 
opportunities for nursing students and teachers 
during the COVID-19 pandemic in online 
nursing education. 
 MATERIAL AND METHODS 
A descriptive cross-sectional study was 
conducted from May 2021 to June 2021; the 
focus of this study was teachers and students of 
the Institute of Nursing Sciences, Khyber 
Medical University, Peshawar.  A convenience 
sampling technique was utilized for data 

collection. Nursing students and teachers who 
attended online classes during the COVID-19 
pandemic were included in the study. Ethical 
permission was obtained from the ethical 
review board of Khyber Medical University. A 
validated tool adopted from previous studies 
was utilized for data collection.5 Pilot testing of 
the questionnaire was done. Content validity of 
the questionnaire was 0.89, and internal 
consistency was 0.94 by using Cronbch’s alpha 
coefficient. Written informed consent was 
obtained from the participants before data 
collection and confidentiality was assured. 
Data analysis was done with the help of 
Statistical Package for Social Sciences software 
(SPSS version 24). Descriptive statistics 
including frequencies, proportions and 
percentages were utilized for categorical 
variables.  Mean and standard deviation were 
calculated for continuous variables. 
RESULTS 
Among 236 participants, 9 teachers 
participated in this study. Among the teachers 
66.7 % were male and the majority (88.9%) of 
them were married. Furthermore, five among 
the total were lecturers, three were 
demonstrators and one assistant professor. The 
mean experience of teachers was 3.89 ± 1.36 
years with a minimum and maximum of 2 and 
9 years, respectively. More than half of the 
teachers (55.6%) worked from their offices in 
the university during the lockdown (table-1). 
Table-2 summarizes the responses of teachers 
towards the benefits of online nursing 
education where the majority of the respondent 
(66.7%) did not agree to take classes from their 
homes. Furthermore, majority (88.9%) of the 
participants did not felt any difficulty while 
taking physical classes to face many students. 
All of the participants were glad to know the 
use of modernized technology for taking online 
classes. More than half (55.6%) of the 
respondents agreed with the statement that 
online classes saved traveling costs and they 
could perform their domestic activities easily as 
well.   
Table-3 illustrates teacher's activities and 
problems regarding online classes. Majority 
(88.9%) of the teachers responded that they 
have internet access at home for online classes. 
77.8% suffered from electricity problems 
during online classes. Majority (77.8%) of the 
respondents suffered due to poor internet 
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access or connectivity issue, they used their 
own internet data packages. Most (88.9%) of 
the respondents were fully knowledgeable 
regarding media use. More than half (55.6%) of 
the respondents were having gadgets at their 
homes for online classes. Majority (88.9%) of 
the teachers used their laptops and computers to 
deliver online classes. Students leaving and 
joining during online classes was also a 
problem for most of the teachers. During any 
problem in online class connectivity or other 
issues, all teachers (100%) were able to provide 
alternative notes, assignments and homework 
to the students. Majority (77.8%) of the 
teachers were anxious about students' queries, 
they were thinking that they will not be able to 
clear students' queries during online classes.  
Overall, 227 (133 female, 94 male) students 
participated in this study. Majority (76.7%) of 
the students were single. Among the students 
68.3% were from generic BSN, 13.2% from 
Post RN BSN and 18.5% were from MSN of 
which 38.8%, 21.1%, 32.6%, 4.0%, and 3.5% 
were in semester 1st, 2nd, 4th, 6th and 8th, 
respectively. Most (67.0%) of the students 
attended the classes from their home town 
(table-4). 
Table-5 depicts the attitude of nursing students 
toward the benefits of online nursing education. 
Regarding online classes, majority (69.2%) of 
the students were not happy to attend classes 
from their homes. Only a small proportion 
(24.7%) of the students were satisfied with 
online classes because they were facing 
difficulties in physical contact sessions due to 
facing many people in the institute. Most 
(60.4%) of the students were glad to be updated 
with the use of digital technology for taking 
online classes. More than half (55.5%) of the 
students stated that online classes saved their 
time and they could easily perform a lot of other 
activities. Most (57.7%) of students stated that 
during online classes they can easily attend 
their classes as well as can take care of their 
families at the same time. Majority (67.4%) of 
the students responded that online classes save 
their traveling costs.  
Table-6 illustrates activities and problems of 
nursing students regarding online classes. 
Around one half (43.6%) of the students were 
having internet access at their homes for online 
classes.  Majority (63.9% and 70%) of the 
respondents got disturbed in online classes due 

to electricity and internet problems 
respectively. Moreover, 80.2% of the 
respondents used data packages on daily basis 
to attend classes. Around one quarter (24.7%) 
of the respondents were not fully 
knowledgeable regarding media use (like class 
joining, recording lecture, mute –unmute and 
leaving the class, etc.). Around half (50.7%) of 
the students were unable to understand the full 
course during an online class. Only 42.7% of 
students were satisfied with the allocated time 
for the online class, likewise, 58.6% of the 
respondents felt that they did not get full 
attention from their teacher during an online 
class. Most (93.0%) of the participants used 
smartphones for attending online classes. Only 
37.0% of the students were having good 
communication with their teachers at the time 
of the online lecture. Likewise, 19.4% of the 
students were not fully interested to join the 
online class even without any problem in 
joining. 73.6% of students got lecture materials 
and notes from the teacher even they were 
unable to join class due to some reasons. 
Moreover, 32.6% of students were unable to 
clarify their queries during the question/ answer 
session of the online class. Majority (62.1%) of 
the students got regular assignments from their 
teachers during online sessions. Likewise, 
67.0% of the students were fully satisfied with 
the teacher’s feedback on their assignments and 
homework. Around half (51.5%) of the 
students felt that they are suffering from vision 
problems and headaches due to continuous 
online classes. Moreover, most (70.5%) of the 
students were anxious due to internet 
connectivity issues/electricity problems and 
also majority (63.4%) of them were anxious 
because they were unable to understand the full 
course delivered by their teacher during online 
classes.  
DISCUSSION 
The current study was conducted to determine 
challenges and opportunities for nursing 
students and teachers in online nursing 
education during the COVID-19 pandemic. 
Our study findings depicted different 
challenges and opportunities for both teachers 
and students during online classes. The  
findings of our study were consistent with 
earlier studies conducted in Nepal and 
Germany which revealed similar benefits and 
problems of online classes.5,8  
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The current study revealed that most of the 
teachers (66.7%) and students (69.2%) were 
not feeling satisfied with taking classes from 
their homes because it were less beneficial. A 
study conducted in India also revealed that the 
online mode of education is significantly less 
beneficial compared to physical classes.9   
Besides the benefits of online education, all the 
teachers and most (60.4%) of the student were 
glad to be updated with the utilization of digital 
technology. These results were comparable to 
previous study findings, which have revealed 
that the use of digital technology and digital 
learning resources were having a positive 
impact on learning.10 
Our findings indicated that most (77.8%) of the 
teachers and majority of students (70%) 
suffered from electricity problems or poor 
internet access. A study conducted in Indonesia 
depicted that for online classes, 30.4% of the 
participants searched for an area with stronger 
internet access to attend their classes.11 The 
current study identified that some (11.1 %) of 
the teachers and around half (51.5) of the 
students felt symptoms of vision problems and 
headache due to online classes. A study 
conducted in India also showed that 86.5% of 
the respondents felt eye strain due to excessive 
use of computer and mobile screens in online 
classes.12  
The current study findings revealed that 58.6 % 
of the students were thinking that they were not 
getting full attention from their teachers during 
online classes. These results were found 
comparable with findings of the previous study, 
which stated that most (47%) of the students 
thought that in online classes proper attention 
was not given compared to physical classes.13  
Only few studies have been conducted on 
online nursing education in Pakistan during the 
COVID-19 pandemic. This is a pioneer study 
conducted in Institute of Nursing Sciences, 
Khyber Medical University, Peshawar to 
identify challenges and opportunities for 
nursing students and teachers in online nursing 
education during the COVID-19 pandemic. 
Due to limited resources and non-availability of 
fundings we conducted this study in a single 
nursing institute. Therefore, precautions must 
be taken before generalizing the results 
CONCLUSION 
The current survey findings provided 
significant baseline information regarding 

challenges and opportunities for nursing 
students and teachers in online nursing 
education during the COVID-19 pandemic. 
Overall similar challenges and opportunities 
were found for both teachers and students. 
Most of the teachers and students belonged to 
remote areas of the province, internet 
connectivity and electricity problems were the 
major issues faced by teachers and students 
which significantly affected their studies. As 
we know that the end of the COVID-19 
pandemic is unpredictable and the probability 
of new strains of the virus is emerging. The 
need for a lockdown has produced stress and 
anxiety among nursing students and teachers. A 
systematic solution is needed from 
policymakers especially from the ministry of 
education to overcome the situation and 
improve education standards during 
pandemics.   
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Table-1: Demographic Characteristics of Teachers 
  Frequency Percentage 
Gender Male 6 66.7 

Female 3 33.3 
Social status Single 1 11.1 

Married 8 88.9 
Designation Demonstrator 3 33.3 

Lecturer 5 55.6 
Assistant Professor 1 11.1 

Place of residence 
during online classes 

Home Office 4 44.4 
Own office in the university 5 55.6 

 
Table 2: Attitude of Teachers towards benefits of online classes 

Statement  Responses Frequency Percentage 
I enjoy taking a class from home than from school  Yes 3 33.3 

NO 6 66.7 
Don’t know 0 0 

It was difficult to face many students in school, 
which now is easy for me because of online class  

Yes 1 11.1 
NO 8 88.9 
Don’t know 0 0 

I am glad to be updated with digital technology used 
for taking the class  

Yes 9 100.0 
NO 0 0 
Don’t know 0 0 

Online class saves time so I can do lots of my other 
works  

Yes 3 33.3 
NO 5 55.6 
Don’t know 1 11.1 

I am happy that I can involve in an online class as 
well as take care of my family at the same time  

Yes 4 44.4 
NO 5 55.6 
Don’t know 0 0 

Online class saves my travel cost, as I do not travel 
from home to college  

Yes 4 44.4 
NO 5 55.6 
Don’t know 0 0 
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Table-3: Activities/Problems of Teachers regarding online classes 
Statement   F P 
I have internet access for an online class at my home  Yes 8 88.9 

No 0 0 
Sometimes 1 11.1 

I get disturbed for online class because of electricity problem  Yes 7 77.8 
No 1 11.1 
Sometimes 1 11.1 

I get disturbed for online class because of internet problem  Yes 6 66.7 
No 1 11.1 
Sometimes 2 22.2 

I use an internet data pack for the online class  Yes 7 77.8 
No 0 0 
Sometimes 2 22.2 

I have full knowledge regarding media used for online education 
(like joining, recording, mute-unmute, leave, etc.)  

Yes 8 88.9 
No 1 11.1 
Sometimes 0 0 

I am happy with the time allocated (routine) for the online class.  Yes 6 66.7 
No 2 22.2 
Sometimes 1 11.1 

I have gadgets available at my home for the online class  Yes 5 55.6 
No 4 44.4 
Sometimes 0 0 

I use laptop/ computer for online class  Yes 8 88.9 
No 1 11.1 
Sometimes 0 0 

I use mobile (cell phone) for my online class  Yes 4 44.4 
No 3 33.3 
Sometimes 2 22.2 

I get disturbed during online class because of students leaving 
and joining in between my class  

Yes 8 88.9 
No 1 11.1 
Sometimes 0 0 

I get a response from students when I ask a question in between 
online class  

Yes 1 11.1 
No 3 33.3 
Sometimes 5 55.6 

I take attendance and all the students are involved in the online 
class  

Yes 6 66.7 
No 2 22.2 
Sometimes 1 11.1 

I can satisfy my student's queries regarding courses through the 
online class  

Yes 6 66.7 
No 1 11.1 
Sometimes 2 22.2 

I can fulfill daily objectives regarding courses through the online 
class  

Yes 5 55.6 
No 2 22.2 
Sometimes 2 22.2 

I can provide alternative notes to my students when they have a 
problem in joining an online class  

Yes 9 100.0 
No 0 0 
Sometimes 0 0 

I can have good communication with students during online 
class  

Yes 7 77.8 
No 1 11.1 
Sometimes 1 11.1 

I give assignments/ homework to my students after online class  Yes 9 100.0 
No 0 0 
Sometimes 0 0 
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I provide feedback to students regarding their assignment/ 
homework  

Yes 8 88.9 
No 0 0 
Sometimes 1 11.1 

I feel like I am suffering from an eye problem/ headache because 
of online class  

Yes 1 11.1 
No 5 55.6 
Sometimes 3 33.3 

I am anxious because of the internet/ electricity problem during 
online class  

Yes 8 88.9 
No 1 11.1 
Sometimes 0 0 

I am anxious that I am not able to clear student’s queries 
regarding courses through the online class  

Yes 2 22.2 
No 7 77.8 
Sometimes 0 0 

 
Table-4: Demographic Characteristics of students 

  Frequency Percentage 
Gender Male 94 41.4 

Female 133 58.6 
Social status Single 174 76.7 

Married 53 23.3 
Program Generic BSN 155 68.3 

Post RN BSN 30 13.2 
MSN 42 18.5 

Semester 1st 88 38.8 
2nd 48 21.1 
4th 74 32.6 
6th 9 4.0 
8th 8 3.5 

Place of residence 
during online classes 

Hostel 69 30.4 
Home Town 152 67.0 
No Answer 6 2.6 

 
Table-5: Attitude of Nursing Students towards benefits of online classes 

Statement  Responses Frequency Percentage 
I enjoy taking a class from home than in Institute Yes 63 27.8 

NO 157 69.2 
Don’t know 7 3.1 

It was difficult to face many people in the institute, 
which now is easy for me because of online class  

Yes 56 24.7 
NO 159 70.0 
Don’t know 12 5.3 

I am glad to be updated with digital technology used 
for taking the class  

Yes 137 60.4 
NO 81 35.7 
Don’t know 9 4.0 

Online class saves time so I can do lots of my other 
works  

Yes 126 55.5 
NO 92 40.5 
Don’t know 9 4.0 

I am happy that I can involve in an online class as well 
as take care of my family at the same time  

Yes 131 57.7 
NO 88 38.8 
Don’t know 8 3.5 

Online class saves my travel cost, as I do not travel 
from home to school  

Yes 153 67.4 
NO 67 29.5 
Don’t know 7 3.1 
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Table-6: Activities/Problems of Nursing Students regarding online classes 
Statement   F P 
I have internet access for my online class at my home  Yes 99 43.6 

No 82 36.1 
Sometimes 46 20.3 

I get disturbed during my online class because of electricity 
problem  

Yes 145 63.9 
No 45 19.8 
Sometimes 37 16.3 

I get disturbed during my online class because of an internet 
problem  

Yes 159 70.0 
No 24 10.6 
Sometimes 44 19.4 

I use an internet data pack for my online class  Yes 182 80.2 
No 20 8.8 
Sometimes 25 11.0 

I have full knowledge regarding media used for online education 
(like joining, recording, mute-unmute, leave, etc.)  

Yes 155 68.3 
No 56 24.7 
Sometimes 16 7.0 

I am able understand the full course (content) provided by the 
teacher during online class without any queries  

Yes 61 26.9 
No 115 50.7 
Sometimes 51 22.5 

I am happy with the time allocated (routine) for the online class.  Yes 97 42.7 
No 101 44.5 
Sometimes 29 12.8 

I feel like I am not getting full attention from the teacher in the 
online class  

Yes 133 58.6 
No 64 28.2 
Sometimes 30 13.2 

I have gadgets available at my home for my online class  Yes 88 38.8 
No 117 51.5 
Sometimes 22 9.7 

I use a laptop/computer for my online class  Yes 35 15.4 
No 170 74.9 
Sometimes 22 9.7 

I use mobile (cell phone) for my online class  Yes 211 93.0 
No 4 1.8 
Sometimes 12 5.3 

I can have good communication with my teacher during my 
online class  

Yes 84 37.0 
No 92 40.5 
Sometimes 51 22.5 

I am not interested to join my online class even if I do not have 
any problem joining  

Yes 44 19.4 
No 157 69.2 
Sometimes 26 11.5 

I get notes/lecture materials from teachers even when I am not 
able to join my online class  

Yes 167 73.6 
No 37 16.3 
Sometimes 23 10.1 

I can clarify my queries through question/answer session of 
online class  

Yes 114 50.2 
No 74 32.6 
Sometimes 39 17.2 

I get regular assignments/ homework from the teacher after 
online class  

Yes 141 62.1 
No 57 25.1 
Sometimes 29 12.8 

I do not have any problem doing homework/assignments after 
online class  

Yes 95 41.9 
No 81 35.7 
Sometimes 51 22.5 



Rehman Journal of Health Sciences    Vol. 04, No. 02, 2022 

 
 
113 

I am happy that my teacher is providing feedback for my 
homework/assignment  

Yes 152 67.0 
No 49 21.6 
Sometimes 26 11.5 

I feel like I am suffering from an eye problem/headache because 
of my online class  

Yes 117 51.5 
No 75 33.0 
Sometimes 35 15.4 

I am anxious because of the internet/electricity problem during 
my online class  

Yes 160 70.5 
No 29 12.8 
Sometimes 38 16.7 

I am anxious because I cannot understand the full course 
(content) provided by the teacher in my online class  

Yes 144 63.4 
No 47 20.7 
Sometimes 36 15.9 
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                         ORIGINAL ARTICLE 
THE IMMEDIATE EFFECTS OF ACROMIOCLAVICULAR JOINT MOBILIZATION 

ON SHOULDER RANGE OF MOTION: A QUASI-EXPERIMENTAL STUDY 
Karamat Ullah Keramat1, Anam Habib1 

ABSTRACT 
Introduction: The shoulder movement is dependent upon the integrated motion of many joints 
including Acromio-Clavicular Joint (ACJ). Chronic shoulder pathologies are likely to stiffen the 
ACJ and mobilization may reverse the effects. The current study aimed to study the effects of 
mobilization of ACJ on the shoulder ROM in healthy asymptomatic participants with restricted 
shoulder ROM.  
Material & Methods: This single-subject quasi-experimental study recruited 30 healthy 
subjects with an equal proportion of males and females who had restrictions in the ROM. The 
mean age (SD) of the participant was 22.60 (±1.16 years), height 5.52 (±0.21) meter, weight 
63.30 (±12.78) kg and Body Mass Index 22.22 (±3.84) kg/m2. Outcome measuring tools were 
shoulder range of motion (abduction, flexion, internal rotation, external rotation) and functional 
movements of reaching up behind the back and reaching down behind the neck. 
Acromioclavicular joint mobilization pre-intervention and post-intervention measurements of 
all variables were compared.   
Results: The measurement of functional movements and all the ROM improved significantly 
from their baseline measurements following the ACJ mobilization. The mean change (±SD) in 
RBTB was 2.94 (±2.05), RBTN was 3.20 (±1.50), flexion was 6.53(±6.03), abduction was 
8.83(±7.72), internal rotation was 7.60(±5.71), external rotation was 3.5(±5.80). The change 
was marked in RBTN (19.5%) and RBTB (17.9%). 
Conclusion: ACJ mobilization acutely improves the shoulder range of motion in healthy 
subjects.  ACJ is therefore recommended for trials on prevention and rehabilitation of the 
shoulder. 
Key Words: prevention of shoulder injury, sports physiotherapy, shoulder injury, shoulder 
rehabilitation 
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INTRODUCTION 
The shoulder movement is dependent upon the 
integrated motion of the Acromioclavicular 
Joint (ACJ), sternoclavicular, scapulothoracic 
joint, and glenohumeral articulation.1 
Synchronized muscle action of the shoulder 
girdle is a prerequisite for smooth movement. 

The ligaments and the joint capsules afford the 
stability to the joints during motion.2-4 
Dysfunction in either of these elements leads to 
dysfunction of the shoulder joint. The 
dysfunction of these elements may be the result 
of a direct injury or a gradual change can occur 
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either due to excessive activity (overhead 
athletes) or no activity such as immobilization 
after wrist fractures.1,5,6 

Glenohumeral Internal Rotation Deficit 
(GIRD) results from excessive external rotation 
of the shoulder in overhead athletes.7 GIRD is 
reported to be associated with Posterior 
Capsular Tightness (PCT) which is a 
consequence of hypertrophy due to repetitive 
overload.8 PCT is also related to scapular 
Dyskinesis but what comes first: the chicken or 
the egg?, is still under debate in the literature.9-

11 An imbalance in the force couple of trapezius 
and serratus anterior is frequently reported in 
association with scapular dyskinesis, 
subacromial impingement syndromes and 
internal impingements.8  
GIRD and scapular dyskinesis are investigated 
prospectively in healthy asymptomatic subjects 
and a 43% risks of shoulder pain is estimated 
over the period of 9-24 months.12-14 The 
Scapula is suspended from the clavicle by the 
ACJ and therefore requires anteroposterior and 
superior-inferior translation of the clavicle 
during the overhead elevation,1,2,4 presumably 
in a way to neutralize the effect of gravity and 
maintain the line of gravity within the base.  
Sufficient work has been done to study the 
various types of clavicle fractures and 
dislocation, but few reports exist on the ACJ 
kinematics. ACJ surgical fixation limits the 
glenohumeral range of motion. 
Due consideration is not given to study the 
position and translation of the clavicle during 
functional movements of the hand behind the 
back and hand behind the neck during the 
chronic shoulder pathologies. Chronic shoulder 
pathologies are likely to stiffen the ACJ as well 
and mobilization will have a reverse effect. The 
current study aimed to study the effects of 
mobilization of ACJ on the shoulder ROM in 
healthy asymptomatic participants with 
restricted shoulder ROM.  
MATERIAL AND METHODS 
Study Design 
To test the effect of the ACJ mobilization, 
pretest-posttest design was used. The 
experiment recruited 30 healthy subjects with 
asymptomatic shoulders who had restrictions in 
the range of motion. Grade 1 and grade 2 of the 
shoulder mobility test of the Functional 
Mobility Scale (FMSR) was the primary 
inclusion criteria since the two extreme limits 

of reaching up behind the back and reaching 
down behind the neck are ascertained.15 The 
restriction in these functional movements 
corresponds to the posterior capsular tightness, 
scapular dyskinesis and limitation in shoulder 
ROM.  Healthy subjects with movement 
restriction were chosen to eliminate the 
restriction which can occur from muscle 
inhibition due to pain and strength deficits of 
muscle groups. The sample size was estimated 
from the trial of similar design with similar 
outcome measures.16-20 Subjects with any 
pathology of the shoulder, grade zero and grade 
three on the FMS were excluded. Grade 3 
represents no limitation and grade zero does not 
allow for the measurement since the subject 
cannot bring the arm behind the back.  Ethical 
approval was taken from the HHIRS Research 
and Ethics committee and study design was 
approved by the BASR of Isra University, 
Islamabad campus. All the participants signed 
the approved consent form. The trial represents 
one of the arms registered on the 
clinicaltrial.gov (NCT04242888). 
Participants 
Forty-five males and 65 females were screened 
against the inclusion and exclusion criteria to 
recruit 30 subjects of equal proportion of male 
and female students. All subjects were 
undergraduate students of the Doctor of 
Physical Therapy program. Their mean (±SD) 
age was 22.60 (±1.16) years, height 1.68 
(±0.06) meters, weight 63.30 (±12.78) kg and 
BMI was 22.22±3.84 kg/m2.  Most of the male 
subjects were involved in cricket and volleyball 
while most of the females were not participants 
in any athletic event, however, while doing 
house work, they would use their shoulders in 
overhead activities. The flow of participants 
shown in figure 1. 
Data Collection and Instruments 
For the FMS, hand length was measured from 
the distal wrist crease to the tip of the third 
digit. Grade 1 was one hand and one-half hand 
length while grade 2 was more than grade 1. 
These grades were used for inclusion and 
exclusion of the subjects only which detect 
limitation in the functional movement of 
Reaching up Behind The Back (RBTB) and 
Reaching down Behind The Neck (RBTN). The 
shoulder for intervention was considered from 
the dominant side and the other was left 
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untreated for a reference measurement during 
RBTB and RBTN.  
To measure RBTB before the intervention, the 
subjects were asked to internally rotate, extend 
and adduct one arm and reach up behind, as 
much as he/she can, with the dominant hand 
and to exactly the opposite with the non-
dominant hand for RBTN. Three measurements 
were taken on three times of repetition of the 
movement before and after the intervention. 
The distance between the close bony 
prominences on both the fists was measured.  
During the test, the hands remained in a fist in 
one smooth motion.15,20 

A digital inclinometer was used for the 
collection of data on internal rotation, external 
rotation, flexion, and abduction of the shoulder 
joint. The Clinometer (inclinometer) was 
installed on a personal Samsung phone (note-
8). Digital inclinometers have been shown to 
have a highly reliable method of measuring 
these ROM.22-24 Internal rotation and external 
rotation were measures in supine lying position 
on a Bobath's plinth with the elbow flexed to 90 
degrees and shoulder abducted to 90 degrees. 
Samsung note 8 was strapped to the wrist and 
reading set to zero at the begging of the active 
shoulder movement and reading was taken at 
the end of the range of active rotation. A total 
of four students including 2-males and 2-
females were trained for collection of data and 
taking measurement for their respective 
genders. The consensus was reached by taking 
the mean of the two-reading taken by each 
student.  
The use of digital inclinometer and functional 
movement screening for shoulder mobility has 
been used and reported in similar trials.25,26 
Acromioclavicular Joint Mobilization 
Before applying the manure, participant were 
asked to sit on the chair while the 
physiotherapist were standing behind the back 
of the chair where the patient was sitting on. 
ACJ was palpated by the physiotherapist who 
placed his/her thumb behind the posterior 
border of the clavicle for the treatment 
purposes. A gentle push was applied anteriorly 
through the thumb and posteriorly through the 
fingers. The physiotherapist used his/her the 
other hand to cuff the upper part of the deltoid 
for stabilization of the shoulder/scapula. 
During this treatment, a total of 5-10 
oscillations per minute were applied at least 3 

times. The applied force in the anterior and 
posterior direction was held for 10 seconds. 
The participant was asked to continue deep 
breathing during the whole session. The 
participants were guided to report any 
discomfort and in case any such discomfort was 
reported, the applied force was then adjusted 
accordingly. 
For the treatment purpose, two of the 
physiotherapists were trained. The trained 
physiotherapists had at least three-years of 
experience in this specific mobilization. They 
had been applying these techniques and 
administered it to the participants of this trial.  
Data Analyses 
Descriptive statistics were calculated for all 
variables. Mean and standard deviation of the 
pre-test measurements, post-test measurements 
and the mean changes in between each of the 
dependent variables were computed using the 
paired t-test. Percentage changes from the 
baseline measurements were calculated to show 
the amount of improvement in addition to 
significant value. The effect size was calculated 
for each variable as the sample size appeared 
small. An independent t-test was used for 
comparison within the gender groups. 
RESULTS 
A total of 30 participant with equal percent of 
males and females were recruited for this trial. 
The mean age for male participant was 22.67 
±1.23 year and the mean age of the included 
females was 22.53 ± 1.12 years with a p-value 
of 0.76. This indicates that both of the included 
males and females were similar.  The mean 
body mass index (BMI) of the included male 
participants was 23.23 ± 3.28 and the included 
female participants was 22.18 ± 3.22 kg/m2 
with a p-value of 0.15. 
Baseline statistics of shoulder ROM showed 
moderate limitations in mean values of flexion, 
abduction, internal rotation, and external 
rotation compared to the normative values in 
addition to the functional movement of RBTB 
and RBTN. Statistically significant change 
(P<0.05) occurred in all the ROM. Detail statics 
shown in table 1.  Similarly, a greater effect size 
(< 0.80) calculated through Cohen's d equation 
was observed across all the variables except 
external rotation where the effect size was 
small due to the smaller mean change and larger 
standard deviation.  RBTN, RBTB and internal 
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rotation showed a greater percent improvement 
of 19.40%, 17.90%, and 10.63% respectively. 
DISCUSSION 
The results of this study reveal that the ACJ 
mobilization effectively addresses the 
limitations in the functional movements of 
RBTB and RBTN. It is also helpful in 
increasing the limitations in internal rotation, 
flexion, and abduction. It is therefore 
recommended for inclusion in the set of manual 
therapies used for prevention and rehabilitation 
of the shoulder disorders associated with 
movement restrictions. A similar increase in 
ROM is reported by Rosa et al. through 
pectoralis minor muscles stretching protocol in 
healthy and subjects with shoulder symptoms 
in 6 weeks.27 A sleeper’s stretch applied to the 
posterior capsule in a similar way to the 
shoulder of asymptomatic intercollegiate 
athletes produced less pronounced outcomes. 
Other studies reported equivalent improvement 
in range of motion of shoulder after the 
application of ‘cross-body stretch and sleeper’s 
stretch’ and ‘sleeper’s stretch alone’ and 
modified stretch.28-30 The duration of 
intervention, however, was 4 to 6 weeks rather 
than a single session as in the current study. 
A more pronounced improvement in reaching 
up behind the back in the current study reveals 
that ACJ mobility is greatly required for the 
mobility of the scapula- an area that has been 
constantly ignored by the researchers. A stiffer 
ACJ may hinder the variety of movements that 
scapula exhibits during the movements of the 
arm. The movement of the scapula has been 
studied1, however, ACJ and the clavicle did not 
get similar attention from the researchers 
except form a few reports.2,3  
Internal rotation during the study was measured 
at a 90-degree abduction. At this range, the 
internal rotation requires the scapula to move 
and that’s why improvement of 10.5% occurred 
after ACJ mobilization. Less pronounced 
improvement in flexion/abduction movement 
was noted, however, it may be clinically 
important. It has been observed by the principal 
author that the resolution of the symptoms of 
impingement, a pain in the last 20-30 degree of 
abduction or flexion is due to the lack of 
mobility of the ACJ and subsides when the ACJ 
is mobilized. 
The male subjects in this study were 
recreationally active but not professional 

players where the GIRD and limitations in 
shoulder ROM was found due to the change in 
flexibility of the soft tissue under the influence 
of repeated overloads. Similarly, most of the 
female subjects were not playing any sport and 
would use their shoulder in house chores which 
might be considered as overhead activity but 
not as intense as in sports. These two factors 
might have affected the outcomes of this study. 
The sample size was appropriate and well 
balanced at the baseline with respective the 
characteristics of the subjects. There was slight 
variation in the BMI of both the genders which 
could affect the outcomes of the intervention. 
The subjects in the current study were healthy 
young individual and acute effects on shoulder 
ROM were measured. A repeated measure 
extended over longer duration will truly reflect 
the effects of the intervention. A digital 
inclinometer (clinometer) on Samsung note 8 is 
very sensitive to record minute changes and is 
a better alternative to the conventional and 
other inclinometers and goniometers as 
reported previously.14 The study was conducted 
on healthy young subjects and it will be 
interesting to apply the ACJ mobilization on 
subjects with chronic shoulder pathologies with 
restriction in the ROM. The principal 
investigator further recommends a comparison 
of ACJ mobilization with the other form of 
manual therapies which claimed similar 
improvements in the range of motion. 
CONCLUSION 
ACJ mobilization improves the functional 
movement of reaching up behind the back and 
reaching down behind the neck in healthy 
young subjects. It is also helpful to improve the 
internal rotation at the 90-degree abduction of 
the arm. It is recommended for further trials on 
prevention and rehabilitation of shoulder 
pathologies with restricted ROM. 
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Table 1: Range of Motion Before and After ACJ mobilization 

Range of 
Motion 

Pre- 
Intervention 
Mean  
(±SD) o 

Post- 
Intervention 
Mean  
(±SD) o  

Mean  
Change 
X(±SD) o 

Percent 
improveme
nt 

P-
Value 

Cohen’s 
d- values  

Flexion  163.80(9.84) 170.33 (9.35) 6.53(6.03) 3.98% ≤0.05 1.08 

Abduction  159.50 
(14.60) 

168.33(10.41) 8.83(7.22) 5.53% ≤0.05 1.22 

Internal 
Rotation  

71.47(11.96) 78.73 (10.620) 7.60 (5.71)  10.63% ≤0.05 1.26 

External 
Rotation  

79.07 (10.36) 82.60 (10.15) 3.50(5.80)  1.9% 0.03 0.60 

Total 
Rotation  

150.96 
(12.60) 

162.07 (10.98) 11.10(8.31) 4.40% ≤0.001 1.33 

Reaching Up 
Hand Behind 
The Back 
(cm) 

16.39(5.23) 13.46 (5.11) 
 

2.94(2.05) 
 

17.9% ≤0.001 1.43 

Hand Behind 
The Neck  

16.47(4.89 13.27 (4.64) 3.20(1.50) 19.4% ≤0.001 2.33 
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ABSTRACT 
Introduction: Nurses have a significant role in ensuring patient safety by preventing adverse 
events and medical errors. Many factors like nurse-to-patient ratio, long working hours, 
miscommunication, environmental distractions, and inappropriate skill mix have been reported 
to be linked to preventable adverse events and medical errors. Wrong medication, inappropriate 
dosage, wrong route of administration, lack of drug labelling, errors of omission and deviation 
from policies and procedures are common errors associated with low quality nursing care. This 
study was conducted to explore perspective of nurses regarding factors affecting quality of 
nursing care in intensive care units in public sector tertiary care hospitals of Peshawar.  
Material & Methods: Qualitative case study design was used for conducting this study. Six 
focus group discussions were conducted in three public sector tertiary care hospitals of Peshawar 
for data collection. Participants were recruited through purposive sampling technique. Thematic 
analysis approach was used for data analysis.  
Results: Five main themes of factors influencing quality of nursing care were identified. These 
themes included, nurses related factors, patients and relatives related factors, working 
environment related factors, administration related factors and ICU settings and supplies related 
factors. 
Conclusion: This study revealed that many factors related to nurses, patients, relatives of the 
patients, administration, working environment, and ICU setting and supplies were influencing 
quality of nursing care in intensive care units.  
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INTRODUCTION
Intensive Care Unit (ICU) is a highly 
specialized and well equipped unit of a health 
care facility, where patients with life 
threatening diseases and injuries are admitted 
for close monitoring and life or organ support.1 
High quality health care in an ICU is provided 
by well-trained doctors, nurses and auxiliary 
staff, who vigilantly handle the patients and 
equipment, so that the desired patient outcomes 

are achieved and patient's safety is ensured.2 
ICU is the place of any health care facility, 
where highest mortality takes place. In 
developed countries, the crude death rates in 
ICUs ranges from 8% to 29%. Approximately 
4 million patients are admitted to the ICUs each 
year in the United States of America, with an 
average crude death rate of 8% to 19%,3 
whereas,  in ICUs in developing countries, the 
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same has been reported to be ranging from 18% 
to 37.7%.4 The crude death rates in ICUs for 
India, Sri Lanka, and Bangladesh are 18.1%, 
23.5%, and 3.58% respectively.5-7 The highest 
crude death rates in ICUs in Pakistan, reported 
from Islamabad, Peshawar and Hyderabad 
were 16.2%, 50% and 55% respectively.4,8 

Nurses have a significant role in ensuring 
patient safety by preventing adverse events and 
medical errors. Many factors like nurse-to-
patient ratio, long working hours, 
miscommunication, environmental 
distractions, and inappropriate skills mix have 
been reported to be linked to preventable 
adverse events and medical errors. In addition, 
deviation from policies and procedures, lack of 
drug labelling, wrong medication, 
inappropriate dosage, wrong route of 
administration and errors of omission are also 
common errors associated with low quality 
nursing care.9 

Quality enhancement in the health care services 
is a top priority of all health care systems 
worldwide.10 Nursing care is considered a 
major element of the health care services 
globally,11,12 and enhancing quality of nursing 
care has become a crucial consideration for 
nursing administration, because of its 
significance in ensuring patient’s safety, health 
and wellbeing.13  
Quality Nursing Care (QNC) refers to the level 
of excellence maintained in the delivery of 
nursing care to clients.14 It has also been 
defined as nursing care provided to clients and 
groups in order to meet their expectations and 
needs, and which is in-line with relevant 
requirements and standards. It is the extent to 
which health care services increase the 
likelihood of intended health outcomes for 
individuals and groups, and is consistent with 
prevailing professional knowledge.15 

Poor quality nursing care is reported to be 
associated with undesired patient outcomes like 
hospital acquired infections, falls, inadequate 
feedings, inadequate patient mobilization, lack 
of emotional and psychological support, 
inadequate discharge planning and high 
mortality rates.16-18 This study was conducted 
to explore perspective of nurses regarding 
factors affecting quality of nursing care in 
intensive care units in public sector tertiary care 
hospitals of Peshawar.  
MATERIAL AND METHODS 

The case study approach was used to explore 
perspective of nurses regarding factors 
affecting quality of nursing care in intensive 
care units. This study was conducted in three 
public sector tertiary care hospitals i.e 
Hayatabad Medical Complex, Khyber 
Teaching Hospital and Lady Reading Hospital 
of Peshawar. These hospitals are the prominent 
providers of intensive care to the people of 
Khyber Pakhtunkhwa, and adjacent country 
Afghanistan. Purposive sampling technique 
was used for the recruitment of participants for 
this study. Nurses having worked in ICUs of 
these hospitals for at least six months were 
included in this study, whereas, nurses working 
in ICUs but not directly involved in patient care 
such as Head nurses and nurse managers were 
excluded. 
In total, six focus group discussions (FGDs) 
were conducted for the data collection. Two 
FGDs were conducted in each of these 
hospitals. Proper approvals for this study were 
obtained from ASRB (Advanced Study and 
Research Board) and ERC (Ethical Review 
Committee) of Khyber Medical University, 
Peshawar. Informed written consents were 
obtained from the participants. The primary 
researcher himself conducted all the FGDs, in 
the languages convenient to the participants’ i.e 
Urdu and Pashto.  A topic guide comprising of 
questions related to different aspects having 
influence on quality of nursing care, was used 
during focus group discussions.   All the FGDs 
were digitally recorded and later on transcribed 
and translated manually. Transcripts were cross 
checked and confirmed with the participants. 
Thematic analysis approach was used for 
analysis of data. The transcripts were read 
repeatedly to get familiarity with data, and then 
open, axial and selective coding strategy was 
used to extract codes, categories and themes 
from data. The coding process was performed 
manually. In addition, QRS NVivo 8 computer 
software program was utilized for further 
shaping, managing and making sense of data.  
RESULTS 
A total of 29 participants with mean age 29.27 
± 5.73 and mean experience 7.25 ± 5.75 
participated in this trial. Five main themes 
including nurse related factors, patients and 
their relatives related factors, working 
environment related factors, administration 
related factors and factors related to ICU setting 
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and supplies, were extracted from data, as 
shown below in figure-1. The demographic 
information of the participants is given in table-
1. 
Nurses related Factors 
Nurses related factors were organized under 
five categories including professional 
competence, communication skills, empathy, 
healthiness and commitment. 
According to the opinion of the participants, 
professional competence was the first 
significant attribute to be possessed by the 
nurses, in order to be able to deliver high 
quality nursing care to the patients. Up-to-date 
professional knowledge, skills, punctuality and 
professional attitude and behaviour were 
believed to be important factors affecting 
quality of nursing care. The views of a 
participant in this context were:  
“First [important] thing is s/he must be 
knowledgeable, when you don’t have up-to-
date knowledge, your caring approach is 
influenced” [FGD1/R2].  
“The nurse must have [professional] 
knowledge. S/he must be experienced and 
skilful. These attributes make a nurse able to 
deliver a safe and effective care” [FGD5/R1].  
Similarly, participants also discussed 
professional attitude and interest in patient care, 
as necessary features of nurses that affect 
quality of nursing care. If the nurses devote 
their selves completely to their professional 
responsibilities, while on duty, and avoid other 
unnecessary activities, like use of mobile 
phone, reading newspapers and books etc, their 
quality of care will improve. The participants 
told:  
“So, when we [nurses] are on duty here in ICU, 
we should devote ourselves wholly to the 
patient care. Other things like mobile phone, 
computers, newspapers and books etc, may be 
avoided” [FGD2/R3].  
“Nurses should be punctual, responsible and 
respectful. If we treat the patients in a humane 
and respectful manner, their satisfaction with 
nursing care is improved” [FGD1/R3]. 
Empathy was another attribute perceived by the 
participants to be linked with the quality of 
nursing care. The participants believed that 
those nurses who care for patients as they 
would care for their loved ones, provide good 
quality of nursing care to the patients.  

“The second thing is to put yourself at the 
patient place, I mean, may God forbid, if I will 
be here on bed like this patient, how I will be 
feeling? So, we should treat patients with 
dignity and respect” [FGD3, R2]. 
Communication skills were also deemed to be 
very important for raising the quality of nursing 
care. The participants believed that good 
communication skills were not only important 
for a collaborated and coordinated care of the 
patient, but also for promoting patient 
satisfaction. The participants elaborated as 
under:   
“For me, good communication skills are very 
crucial. They [nurses] need to communicate 
with other team members, departments and 
patients and their relatives. If their 
communication skills are good, things will be 
achieved smoothly. If not, a lot of problems will 
be there” [FGD6/R3].  
“Look, nurses are dealing with people who are 
in a state of agony. Their words matter a lot. If 
they use a single word which is inappropriate, 
everything is jeopardized” [FGD6/R4]. 
The participants believed commitment i.e 
interest in job, punctuality, and readiness to 
shoulder professional responsibility, to be 
crucial factor linked to the quality of nursing 
care provided in ICUs. The participants shared 
their opinion as: 
“The first thing according to my opinion is 
interest. If s/he takes interest in patient’s care, 
the quality is improved” [FGD2/R2]. 
“Other personal factors affecting quality of 
nursing care include, punctuality and 
dutifulness” [FGD1/R2].  
The health status of the nurses was also viewed 
to be a very significant factor affecting quality 
of nursing care in ICUs. The participants 
believed that the physical and mental health of 
the nurses had a close relationship with the 
quality of nursing care they delivered in ICUs. 
As told by a participant: 
“Another factor is, s/he [the nurse] must be free 
from illness and stress so that s/he will not be 
feeling fatigued” FGD2/R1]. 
Patients and their Relatives related Factors 
The first group of factors related to patients and 
their relatives, that influenced the quality of 
nursing care was sociocultural background of 
patient. The participants shared that patients 
coming from certain socio-cultural background 
have a particular set of concepts and beliefs 
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regarding health care interventions, practices, 
and outcomes. It is sometimes very difficult for 
nurses to care for such patients and eventually 
the quality of nursing care is difficult to be 
improved. The participants said:  
“We have a patient in ICU from a rural area, 
who did not allow us for head-to-toe 
assessment and change of dressing. Her 
relatives did all these things for her. When after 
few days we were allowed to assess her, she had 
developed pressure ulcers” [FGD4/R4]. 
Communication barrier due to difference in 
languages, was perceived to be another factor 
influencing quality of nursing care. A 
participant pointed out: 
“Sometimes we have Persian or Kohistani 
patients, who don’t understand our language. 
It is very difficult to communicate with them 
and make them understand” FGD1/R2]. 
The participants also shared that some-times 
the patients and their relatives don’t cooperate 
with the nurses and fail to comply with the 
instructions. The interference of the relatives in 
the nursing care plan and intervention was also 
viewed a factor influencing quality nursing 
care. A participant added: 
“Sometimes the patient is not cooperative, or 
s/he is very irritated or has psychiatric 
problems, or their relatives are problematic, so 
their quality of nursing care is influenced by 
these factors” [FGD2/R1]. 
Financial status of the patient is also an 
important determinant of the quality of nursing 
care a patient receives in ICUs. If the patient is 
financially unaffordable, s/he may not be able 
to make necessary medications and other 
required items available to the nurses. The 
participants added: 
“According to my opinion, if they [the patients] 
can’t afford financially, their care is 
influenced” [FGD5/R3]. 
“We are provided with a limited quantity of 
disposables, therefore, the suction catheters 
are kept at patient’s bed side for reuse because 
the patients cannot afford to bring it from 
outside [FGD6/R1].   
The participants also told that those patients 
whose relatives showed untoward behaviour 
and tried to interfere in the nursing plans and 
interventions were avoided by nurses, and the 
quality of nursing care they received, 
consequently declined.  

“If they [patients and relatives] are respectful, 
in turn, they get respect, if not, we [nurses] also 
avoid to interact with them” [FGD3/R4].   
“We have a patient whose one attendant is very 
rude and talk to us very harshly. When he enters 
the ICU, no one wishes to come across that 
patient” [FGD3/R5]. 
Educational levels of the patient and relatives 
were also perceived to be linked with the 
quality of nursing care. The participants 
revealed that educated persons already had a lot 
of information regarding their condition and 
were relatively, more helping and cooperative.  
“The more they are educated, the easy is to 
communicate with them and make them 
understand the instruction. Educated relatives 
are more cooperative and respectful” 
[FGD6/R3]. 
Factors related to Working Environment 
A conducive working environment is crucial 
for ensuring high quality nursing care. The 
participants of this study identified many 
factors related to the working environment, 
which were influencing quality of nursing care. 
These factors are placed under five categories 
i.e work overload, lack of job satisfaction, lack 
of recognition, lack of team-based approach, 
and lack of coordination. 
Work overload was discussed as a major factor 
affecting quality of nursing care. The 
participants shared that the doctors were most 
of the times in their rooms, and auxiliary staff 
were also not taking interest in their duties. The 
nurses would go behind them many times to tell 
them that their services were needed. Thus, a 
lot of their time was wasted.   
“We work for dispensers, for doctors and for 
ward-orderlies as well. Mostly they are not 
here. Nurses would go behind them to ask them, 
to come and do their work. The nurses bear all 
the work burden” [FGD1/R4]. 
Excessive documentation was also identified as 
a factor consuming a major portion of the time 
the nurses spent in ICUs. The participants said 
that the administration was over emphasizing 
documentation. As mentioned by a participant: 
“They give more importance to documentation 
than patient care. If we do a nursing 
intervention but forget to document it, action is 
taken against us. Most of the times, we are busy 
in documentation and the patient care is 
compromised” [FGD2/R3]. 
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Another factor influencing quality of nursing 
care was lack of job satisfaction. The 
participant said that the salaries of the nurses 
were low so that they were also doing second 
jobs to meet their expenses.  
“The salary is fixed for most of the nurses, so 
they are pushed to do another job to maintain 
their homes and children. Their working 
capacity gets down by long working hours and 
thus, quality of care is compromised” 
[FGD6/R3]. 
Similarly, the stressful nature of job also badly 
influenced performance of nurses. Most of the 
participants stated that their working 
environment is very stressful and they feel 
mentally tired and exhausted. A participant 
said:  
“I am in a state of continuous stress and tension 
and psychologically am not feeling relaxed. I 
do not want to come on duty every morning. 
When I wake up, I get stressed when I think of 
the problems in ICU” [FGD2/R2, 3]. 
Lack of team spirit was identified as another 
significant factor influencing quality of nursing 
care.  
“We [nurses] do the work of all others, but they 
don’t cooperate with us. Even if we are busy in 
handling an emergency, they never help us” 
[FGD2/R1].  
To be effective, the health care endeavours 
need to be collaborated.   All the health care 
members need to contribute in patient care. 
Sometimes, in emergency situation when 
saving the life is priority, its need is increased. 
But a participant explained her experiences as 
below: 
“We need the doctor to come and advice the 
necessary treatment, the respiratory therapist 
to do suction and the nurse to carry out medical 
orders. It doesn’t happen like this, all the work 
is to be done by the nurses” [FGD3/R4]. 
Lack of motivation and appreciation from team 
members, administration was also identified as 
an important factor affecting quality of nursing 
care. The participants shared that there was lack 
of formal and informal appreciation and 
recognition of the efforts of the nurses in their 
units. A participant narrated: 
“First of all, no one is here to appreciate the 
contribution of nurses, so obviously, if there is 
an appreciation for nurses, they will be taking 
more interest in patient care” [FGD1/R4,5]. 
Administration related factors 

The participants of the current study mentioned 
a number of factors affecting quality of nursing 
care, which were related to administration.  
One of the factors identified by the participants 
was lack of security. There were many 
occasions when nurses were subjected to 
physical and psychological violence, but no 
security was provided. For instance, a 
participant shared:  
“The nurses are not secured physically. We had 
a patient who died and his armed relatives 
abused us and assaulted us physically, but the 
security guards were not available on 
time”[FGD3/R5]. 
Besides lack of physical security, lack of job 
security was also brought under discussion 
several times by the participants in different 
focused group discussion. 
“Last night I was on duty and I came to know 
that our BPS 16 status has been abolished and 
we have been converted to fixed pay servants. I 
couldn’t sleep all the day and night because of 
mental agony” [FGD1/R4]. 
“The most important thing in MTI is lack of job 
security. Now the people are appointed under 
fixed pay and daily wages system. So, they are 
feeling vulnerable and eventually the quality of 
care is declined” [FGD1/R1]. 
Other frequently discussed factors were related 
to lack of job benefits. Low pay, lack of leaves 
and leisure activities were mostly discussed 
factors that influenced quality of nursing care 
in ICUs. The participant told: 
“Second thing is that we don’t have any kind of 
leaves. Even if someone dies in our homes, we 
are not allowed more than two days off” 
[FGD2/R2, 4].  
“There is no fund, gratuity and pension for 
most of us. Majority of nurses are working on 
fixed pay basis. The future of nurses is not 
secured in any way, here in MTIs” [FGD5/R2]. 
Some participants identified poor staff 
management as a factor affecting quality of 
nursing care. There were concerns about 
frequent turnover of nurses and inappropriate 
staffing. According to the participants the ICU 
expert nurses were placed in general wards and 
non-ICU nurses were placed in ICUs.  
“They have placed the ICU expert nurses in 
[general] wards and novice nurses in ICU. 
There is no training and orientation for these 
novice nurses. We are very much disturbed due 
this poor administration” [FGD2/R3]. 
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In addition, lack of different types of resources 
was also an important factor affecting quality 
of nursing care. The participants identified 
different types of resources lacking in their 
units. The human and material resources 
shortage were almost the same for all the units. 
Participants frequently pointed out these factors 
that were influencing their performance.  
“There is a sink at bed side of every patient, but 
no soap is there. Hand hygiene is very 
important for preventing cross infection” 
[FGD5/R2]. 
“If you check the sanitizers here, all the bottles 
are empty” [FGD5/R4]. 
Shortage of disposable items was also nearly a 
common problem for all the units studied in this 
study. In all focus group discussions, the 
participants complained about shortage of 
disposable items. 
“In ICU, we are frequently repeating ABGs test 
for patients who are on ventilators. Only five 
disposable syringes are issued to us for every 
patient for 24 hours, which are not enough. We 
also run short of other items like color coded 
shoppers for dust bins etc” [FGD4/R1]. 
“We need thousands of examination gloves for 
a week. When we indent thousand, they 
[pharmacy] give us hundred or two hundred, 
which are hardly enough for a day or two” 
[FGD4/R5]. 
Regarding shortage of nurses, a participant 
said: 
“We have been only two nurses working for 
nine patients for last few months, and 
repeatedly requesting for more staff” 
[FGD2/R2]. Apart from above factors, 
participants also identified lack of opportunities 
for professional development as factor 
influencing quality of nursing care. According 
to the participants, there was no program for 
continuous nursing education in most of the 
units understudy. Similarly, there were no 
training sessions and educational programs for 
nurses to update their knowledge and skills. 
Criteria for promotion and up-gradation were 
also not clear and not vividly communicated to 
employees. As elaborated by participants: 
“No training sessions are arranged for us. We 
have few new equipment right now, and I don’t 
know how to operate them” [FGD3/R3]. 
Another participant shared that although there 
were clinical nurse teachers, they were not 
competent enough to teach the nurses.  

“We have clinical nurse teachers here, but 
instead of teaching the nurses, they will ask you 
about other things which don’t fall under their 
domain” [FGD3/R4].  
Factors related to ICU Setting and Supplies 
Many factors, identified to be affecting quality 
of nursing care, were related to ICU setting and 
supplies. These factors were categorized under 
headings of lack of space, faulty design, lack of 
equipment, lack of maintenance, and lack of 
supplies. 
Lack of space was identified as a major factor 
influencing quality of nursing care. The 
participants told that their units were too 
congested, so that there was no enough space 
for nurses to access the patient and provide 
care. A participant said: 
“Our ICU is too congested that if there are two 
nurses caring for two consecutive patients, the 
nurses would touch each other. If a patient 
collapses, there is no space to adjust crash cart 
and other equipment near the patient” 
[FGD2/R3].  
Some of the participants also asserted that the 
designs of their ICUs were not according to the 
international standards, and beside lack of 
space, there were other drawbacks which 
influenced their performance.  
“The electric plugs at the patient’s bedside are 
not enough, there is only one oxygen and one 
air outlets at patient’s bed side. We need at 
least two of these outlets. The wash basins for 
hand washing are not there at patient sides” 
[FGD2/R3, 4].  
The equipment required, were also believed to 
be not enough in some intensive care units. The 
participants told that the equipment like 
portable x-ray machines, portable mechanical 
ventilator, echocardiography machine and 
ABGs machines were not available in some 
units. 
“We need a portable ventilator for patient 
transportation and equipment for measuring 
ETT cuff pressure. Ambu bags are also 
available in less number than the beds in our 
ICU” [FGD6/R4]. 
“We don’t have ABGs machine in our unit. We 
send the sample to another ICU, which is 
difficult in transportation, and is time 
consuming as well” [FGD1/R2]. 
Besides lack of certain necessary equipment, 
lack of maintenance services was also an 
important factor mentioned during focus group 
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discussions. The participants told that in case 
any equipment got out of order, it took a long 
time to get it fixed.  
“Sometimes it happens that some of our 
equipment gets out of order. When it happens, 
it takes a long time to get it fixed. Biomedical 
services are not available all the times, so our 
caring ability is affected” [FGD3/R2, 4]. 
“We have a ventilator here in our unit which is 
labelled as “out of order” since last three 
months. I don’t know when it will be fixed” 
[FGD6/R4].   
Although majority of disposable items were 
provided to the patients in ICUs, yet many 
important items were not provided in the 
required quantity. Shortage of suction catheter, 
suction tubes, soap, sanitizer solution, gloves 
and colour coded shoppers for dust bins, were 
repeatedly identified as factors influencing 
quality of nursing care. A participant said: 
“Last week we ordered hundred suction tubes 
but they [pharmacy] provided us only three. 
How can we run an ICU with only three tubes 
for a week” [FGD6/R3].  
DISCUSSION 
The findings of this study suggest that quality 
nursing care is influenced by many factors 
related to nurses, patients and their relatives, 
working environment, administration, and 
setting and supplies of intensive care units. 
These findings are in line with the existing 
literature either partly or wholly. 
Communication skills, which is a major nurse 
related factor affecting quality of nursing care 
is supported by another study from south 
Korea, in which the same factor was identified 
to be significantly influencing quality of 
nursing care.19 Similarly, another important 
nurses’ related factor identified in this study is 
professional competence of nurses, which is 
also consistent with the finding of previous 
studies in which the professional competence 
of health care providers has been reportedly, 
linked to the quality of care and patient safety.20  
The first category of factors related to patient 
and their relatives is their socio-cultural back 
ground. Patients belonging to different 
sociocultural backgrounds have different health 
perceptions, habits, attitudes and behaviours, 
therefore, many factors including their actions, 
mood and cooperation may hinder or facilitate 
the quality of nursing care they receive. 
Similarly, a study by Mosadeghrad, also found 

that the quality of care, the patients received 
was influenced by their sociocultural 
background.20 In contrast, another study has 
reported no significant relationship between 
quality of care and sociocultural background of 
the patient.21 Other factors identified in the 
current study are financial status and 
educational level of the patient. These findings 
of the current study are also consistent with 
findings from previous studies in which 
financial status of the patient was found to be 
affecting quality of health care they 
received.20,22 In the current study a number of 
factors identified to be influencing quality of 
nursing care, are related to working 
environment. The first factor identified in this 
study is work overload. This finding of the 
current study is also supported by the previous 
studies in which work overload has been found 
to be negatively influencing performance of 
employees.19,23 Lack of team-based approach 
and coordination were other important barriers 
identified in this study. Similar findings have 
also been reported by another research study.23 
The participants of this study told that they 
were subjected to lack of physical security and 
job security. Participants also reported to be 
deprived of their job benefits. The literature is 
suggestive of the fact that job security is linked 
to high quality performance and productivity.24 
Evidences from existing literature show that 
pay and other job benefits were significant 
factors for ensuring job satisfaction and 
promoting performance of nurses.21,22 Lack of 
resources was identified another factor 
influencing quality of nursing care. The 
shortage of resources was identified in terms of 
human, material and machines. Lack of 
resources has been reported to be associated 
with work imbalance and work overload, which 
in turn, lead to poor quality nursing care.21 
According to participants there was no proper 
demonstration of newly installed equipment for 
nurses, so that they faced difficulty in operating 
these machines. The literature also supports 
these findings and it is suggested that updating 
knowledge and skills of nurses through 
continuous educational programs and training 
sessions have significant effects on quality of 
care and services offered in an organization.25  
According to participants, the ICUs studied in 
the current study had some limitations in terms 
of design, space, equipment, maintenance 
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services, and supplies. Almost all participants 
told that the space in their units was too limited 
that the access to patients from all the sides was 
difficult. Similarly, designs of various ICUs 
were also opined to be faulty. The previous 
study suggest that the ICUs must be properly 
designed and enough space must be allocated 
for every bed as area of services and 
circulation.26 Certain necessary equipment like 
Ambu bags, devices to confirm endotracheal 
intubations, equipment for difficult intubation, 
suction machines, ambulatory mechanical 
ventilator, devices for measuring intracranial 
pressure, devices for measuring ETT cuff 
pressure and other monitoring devices were 
identified to be lacking. Furthermore, the 
nursing staff and medical staff were also 
lacking in number and competence. These 
factors have also been identified in literature to 
be affecting quality of services and nurses 
performance in various contexts.27,28 
Equipment failure is a common phenomenon 
and can lead to threatening patient safety, if 
substitute is not readily available or repair is 
delayed. In the current study, according to the 
participants, the repair process was slow and it 
took a long time to get the damaged equipment 
fixed. It is evident from literature that 
equipment failure is a big problem in sensitive 
areas like ICUs. It disrupts the smooth delivery 
of services, and patient safety is threatened if 
proper management for the events is not in 
place.29  
The findings of this study are context specific 
and may be interpreted paying due attention to 
the exclusive organizational circumstances, 
barriers and facilitators, in the study area. 
Caution is also needed in determining the 
transferability of findings of this study to other 
countries and cultures, where circumstances 
may be different from the setting of this study. 
Some of the participants particularly female, 
were not eager enough to share information 
openly due to organizational environment, 
socio-cultural restraints and audio-recording. 
At national level in general and at provincial 
level in particular, the department of health 
may consider enhancing quality of health care 
as a top priority, so that the delivery of safe and 
high-quality care to patients is ensured. A 
culture of learning and grooming for nurses’ 
may be established at organizational level 
through structured in-service educational and 

hands on training programs for nurses and other 
members of health care team in order to 
enhance their learning of evidence-based 
practices and use of advanced medical 
technologies in ICU settings. Opportunities 
may be provided to nurses for professional 
development through getting further education 
and   post basic courses in intensive care, so that 
their knowledge, skills and attitudes are 
updated. 
CONCLUSION 
Enhancing quality of nursing care has become 
a crucial consideration for nursing 
administration worldwide, because of its 
significance in ensuring patient’s safety, health 
and wellbeing. This study revealed that many 
factors related to nurses, patients, relatives of 
the patients, administration, working 
environment, and ICU settings and supplies 
were influencing quality of nursing care in 
intensive care units. 
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Table 1.1: Demographic information of the study participants 

Variable  Number  Frequency  

Gender Male  11 37.9 
Female  18 62.1 

Marital 
status 

Unmarried  10 34.5 
married 19 65.5 

Educational 
Status 

Diploma  16 55.2 
BS Nursing  12 41.4 
MS degree 1 3.4 

 

 
Fig 1: Perceived factors affecting quality of nursing care in intensive care units 
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