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Sajida Mazhar�, Mohammad Bin Afsar Jan�, Mishgan-e-Fatima�

Much needed services and resources for the progression of a 
business are presented by Business Incubation Centers (BIC) for 
beginner incubates. A successful business incubate would 
contribute positively in the region by forming original 
technologies and reducing unemployment.� �  e set-up of 
Business Incubation Centers (BICs) is supported by Higher 
Education Commission (HEC) Pakistan which offers related 
services for young incubates, contributing to successful and 
freestanding companies in the country. A welcoming 
entrepreneurial ecosystem is much needed today.�  Coupled with 
local universities by bringing together incubates, students and 
universities, BIC can have an enormous impact on the economy.⁴  
e main objectives of the BICs are to encourage self-employment 
among the young, commercializing research originating from 
universities, creating alliance between Industry and academia, and 
contributing to economic growth by employing & forming viable 
�rms.� 
HEC has established thirty business incubation centers in public 
sector universities of major cities in Pakistan. ese universities 
are imparting education in science and technology, agriculture, 
general universities and universities offering education in medical 
and allied health sciences. Among the thirty universities, BICs 
have been set up merely in two universities related to medicine 
and allied health sciences namely Khyber Medical University, 
Peshawar and Dow University of Health Sciences, Karachi. e 
focus of this editorial is to highlight this under studied area and 
center of attention for the startup of incubates from the 
universities offering education in health industry.
Equal regional distribution, an accessible industrial area, a 
dynamic research and development, accessible research facilities 
and availability of supportive business institutes are the decisive 
factors in choosing a university for the establishment of BIC. Many 
ground-breaking inventive projects enlisted on HEC's website are 
available for commercialization of research. All these types of 
activities are originating from engineering and technology 

universities and none of such activities have been observed from 
majority of the medical universities. Although integrating 
medicine with technology would positively impact the society 
many folds ⁵ ,yet, it appears to be a ground unfamiliar by most of 
the faculty working in medical universities.�  Assessing comments 
of medical faculty con�rms their estrangement regarding the new 
services offered in the form of BICs in the universities.� ere is a 
lack of knowledge among the faculty concerning BIC or perhaps 
most of them appear to have limited knowledge, enthusiasm and 
incentives amongst faculty associate with medical education. 
Much work has to be done in encouraging medical faculty who has 
an excellent potential to positive contributions in incubating ideas.
Informal surveys and observations that we conducted further 
illustrated the aforementioned points and con�rm inadequate 
knowledge of faculty and students regarding BICs and its aims of 
formation. BICs in health industry appear to be a foreign ground 
passing unnoticed by faculty today. One can �nd many startups 
emerging in the �eld of health worldwide from internet sources 
cited as 'Top 15 Health Startup Incubators in the US'  and '12 
healthcare startup incubators and accelerators to know' etc.⁶ In 
Pakistan many innovative business projects originating from the 
�elds of IT, environmental sciences, agriculture, engineering 
technology have been registered by HEC and are ready for 
commercialization.
Khyber Medical University Business Incubation Center (KUBIC) 
and Impact Dynamics together conducted a successful 
competition namely IDEA-CUP-19 focusing on health startups. 
KUBIC was the �rst center in Pakistan to provide an effective 
platform interconnecting investors and commercial industries 
inviting multiple incubates across the province to bring forth 
innovative ideas in the �eld of health. e future of business 
incubation appears bright as there are rich opportunities of 
research today despite the challenges they face as analyzed by past 
three decades of emerging practice.
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Health care workers are prone to develop work related 
musculoskeletal disorders (WMSDs).�⁴ Working posture and 
prolong hours work are commonly reported risk factors for 
WMSDs.⁵ WMSDs can be de�ned as problems of the 
musculoskeletal system which are caused by work and results in 
discomfort, difficulty and pain performing work. e health 
workers whose jobs require labor intensive tasks are at risk of 
developing WMSDs. Physical therapists (PTs) are particularly 
prone to developing WMSDs because of the nature of their work 
(prolonged standing, awkward postures and other activities) and 
the application of physical therapy treatment in the form of 
various hands on techniques. At entry level degree education, 
physical therapists are trained in injury prevention and correct use 
of body mechanics to avoid abnormal forces on the body. is may 
lead to the belief that WMSDs occur less frequently in PTs than 
other health professionals.⁶ Contrary to this, the prevalence of 
WMSDs in PTs is comparable to other professions involving liing 
or other physically demanding tasks.⁷⁸ e most common risk 
factors associated with WMSDs in PTs are large physical loads. ⁹��

On organizational level, WMSDs can create economic burden and 
results in economic loss whereas on individual level WMSDs can 
result in loss of productivity, disability and an increased focus on 
therapist's own health care, ultimately leading to poor outcomes of 
treatment sessions for patients.⁵����  Because high level evidence 
is lacking regarding WMSDs in PTs, therefore, this review was 
designed to integrate the information available on WMSDs in PTs, 
risk factors associated with it and the consequences of WMSDs on 
physical therapists and their clinical practice. 
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Introduction: Physical therapists are required to perform tasks that predispose them to developing work 
related musculoskeletal disorders. e physical therapists personal and professional life can be affected by 
work related musculoskeletal disorders. High level evidence is lacking regarding work related 
musculoskeletal disorders. e purpose of this study was to combine information on prevalence, risk factors 
and the consequences of work-related musculoskeletal disorders in physical therapists.
Material & Methods: A systematic review was conducted according to PRISMA guidelines. ree members 
independently searched the databases PubMed and other online sources including google scholar for 
relevant data from July 2014 to September 2020. Cross-sectional studies published in English language 
which reported work related musculoskeletal disorders in physical therapists were included. Studies 
involving physical therapy students and internees, having insufficient information about past or current 
work-related musculoskeletal disorders, sample size of physical therapists less than 50 and not published in 
peer reviewed journals were excluded.
Results: Twenty one articles were included in current systematic review. e 1-year prevalence of work-
related musculoskeletal disorders among physical therapists ranged from 38.5% to 97.6%. e low back was 
the commonest affected body part. Treating large number of patients and manual therapy were the leading 
risk factors for developing work related musculoskeletal disorders. e most common consequences were 
modifying treatment techniques and reducing work hours.
Conclusion: Prevalence of work related musculoskeletal disorders are high among physical therapists. e 
nature of physical therapy job presents signi�cant risk factors which can lead to work related 
musculoskeletal disorders. 
Key Words: Manual, Musculoskeletal, Occupation, Pain, Physical erapist.

ABSTRACT 

�⁵Khyber Medical University Institute 
of Physical Medicine and Rehabilitation 

Work related musculoskeletal disorders in physical therapists: 
a systematic review
Muhammad Hamad Haleem�, Ikram Ali�, Savera Khan�, Abdullah Jehangir⁴, Irfan Ullah⁵

Ikram Ali 
Khyber Medical University Institute of 
Physical Medicine and Rehabilitation 
Email: drikramali@gmail.com

MATERIALS & METHODS 
A systematic review was conducted according to PRISMA 
guidelines. ree members independently searched the database 
PubMed and other online sources including google scholar for 
relevant data from July 2014 to September 2020. e search term 
“work related injury” OR “work related disorders” OR “job related 
disorders” OR “occupational injury” OR “occupational disease” OR 
“occupational disorder” AND “musculoskeletal disease” OR 
“musculoskeletal disorder” OR “musculoskeletal injury” OR 
“musculoskeletal pain” OR “musculoskeletal discomfort” OR 
“MSI” OR “MSD” AND “physical therapist” OR “manual 

is article may be cited as:Haleem MH, Ali I, Khan S, Jehangir A, Ullah I. Work related musculoskeletal disorders in physical therapists: a systematic review. Reh 
J Health Sci. 2020;2(2). 28-35



therapist” OR “hand therapist” were used. Cross-sectional studies 
published in English language which reported work related 
musculoskeletal disorders in physical therapists were included. 
Studies involving physical therapy students and internees, having 
insufficient information about past or current work-related 
musculoskeletal disorders, sample size of physical therapists less 
than 50 and not published in peer reviewed journals were 
excluded.
e retrieved articles were imported to the reference manager 
soware 'End Note X7'. Two members independently screened the 
titles and abstracts and with mutual agreement included all the 
relevant studies for further screening on the basis of eligibility 
criteria. Where disagreements persisted, the third member was 
asked for his opinion and subsequently the articles were included 
or excluded. e variables which were extracted from the studies 
included age, work setting, work experience, body parts affected, 
most common body part affected, 1 year prevalence of WMSDs, 
risk factors for WMSDs and consequences of WMSDs .e 
included studies were assessed for quality using the NIH 
assessment tool for cross sectional studies.
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RESULTS 
e search on google scholar yielded 17200 results while PubMed 
resulted in 212 articles. Aer screening on the basis of title, 55 
articles were identi�ed for further screening. 43 articles remained 
aer duplicate removal. e screening on the basis of abstract 
resulted in a total of 26. ese 26 articles were subjected to full text 
reading. As a result, 5 articles were excluded on the basis of 

involving students and internees (n=2), a mixed methods study 
(n=1) and not published in a peer reviewed journal (n=2). (Figure 
1) Majority of the included studies had low to moderate quality. 
(Table 1)
e one-year prevalence of WMSDs among PTs ranged from 
38.5% to 97.6% ). e lower back was found to be the most 
commonly affected body part with a prevalence ranging from 32% 
to 90%. e second most common affected body part was the neck 
with a prevalence that ranged from 26.6% to 72%. e third most 
common was shoulder with prevalence that ranged from 12% to 
68.3% (Table 2). e most commonly associated activities with 
WMSDs were treating large number of patients and manual 
therapy (Table 3).   e most common reported consequences 
were altering/modifying treatment technique and decrease in work 
hours (Table 4).   

Figure 1: Flow Diagram
Table1: NIH Quality Assessment

RJHS Rehman Journal of Health Sciences. Vol. 02, No. 02, 2020
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Table 2: Prevalence of work-related musculoskeletal disorders among Physical therapists
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Table 3: Risk factors for work related musculoskeletal disorders
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Table 4: Consequences of work-related musculoskeletal disorders
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DISCUSSION

WMSDs are frequently occurring disorders among health care 
workers. Physical therapists are highly vulnerable to developing 
WMSDs due to the nature of their job which require high physical 
demands. Our study evaluated WMSDs in PTs, their prevalence, 
body parts affected, risk factors associated with WMSDs and their 
consequences on PTs and their jobs.
Among 21 studies, 5 studies were speci�cally on thumb, 2 on low 
back and one study investigated WMSDs in upper limb. No study 
speci�cally reported on lower limb WMSDs. e lower back was 
reported most prevalent in 11 studies followed by the neck and 
shoulder which were reported most prevalent in 9 studies each. 
Only one study reported the wrist and hand as most prevalent. e 
lower limb was reported by several studies but poorly elaborated. 
e low back WMSDs were well elaborated with several studies 
reporting the prevalence and risk factors associated with low back 
WMSDs. e most common risk factors for WMSDs were found 
to be treating large number of patients and manual therapy. 
Manual therapy was reported as signi�cant risk factor by Bork et 
al. who stated that PTs who performed manual therapy were 3.5 
times more likely to develop WMSDs. Other frequently associated 
risk factors were patient transfer, liing, bending and twisting 
activities. is re�ects the high demands placed on PTs during 
their work. High physical loads were associated with WMSDs in 
nurses⁸ but a study found that PTs are more affected by WMSDs 
because they perform labor intensive tasks even more than 
nurses.�� Ngan et al. stated that poor body mechanics during 
patient handling is the leading cause for WMSDs in PTs and 
Nurses. Our study also found that the most common risk factors 
for lower back WMSDs were patient transfer, liing, bending and 
twisting activities which are consistent with previous studies. is 
can be explained by the fact that all these activities place abnormal 
stresses on the back thus resulting in back WMSDs. 
Literature suggests that manual therapy can cause wrist, hand and 
thumb pain among physical therapists. ,  Similar results were 
found in our study. Physical therapists belief that manual therapy 
is integral part of physical therapy management can lead to 
reluctance of using alternative techniques which can cause overuse 
of vulnerable areas. Sustained awkward positions can also 
contribute to WMSDs as it puts the body in biomechanical 
disadvantage which can cause signi�cant problems for PTs. In this 
review, three studies reported on work settings and its association 
with WMSDs. Only one study did not report any association. 
However previous studies have shown association between work 
settings and WMSDs. , 
e association of gender and WMSDs in our studies was 
inconclusive because several studies reported no association 
between gender and WMSDs. is �nding is in contrast to 
previous studies who have shown that gender is associated with 
WMSDs with the female gender more affected than the male. Our 
study did �nd that female gender is associated with low back 
WMSDs which is consistent with a study conducted by Adegoke et 
al. Neck WMSDs were also found to be associated with female 
gender which is similar to the �ndings of previous research. e 
probable explanation for this may be the inherent differences in 
the body build of the two genders. e female body has more �uid 
mass and less skeletal mass which results in decreased strength of 

CONCLUSION

Prevalence of work-related musculoskeletal disorders are high 
among physical therapists. e nature of physical therapy job 
presents signi�cant risk factors which can lead to work related 
musculoskeletal disorders.
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the body. Current review suggests that majority of PTs experience 
WSMDs within the �rst �ve years of their practice. is �nding is 
consistent with previous studies. Young PTs are inexperienced and 
lack the knowledge of alternate techniques which may be the cause 
for this association. However, authors also pointed out the risk of 
WMSDs with cumulative exposure due to increased work 
experience. is result can be confounded by healthy worker effect 
which means that vulnerable PTs choose to leave the profession 
early to avoid WMSDs leaving healthy PTs to stay in profession.  
Increased working hours is also a risk factor for WMSDs, reported 
by Cromie et al.  e consequences most commonly associated 
with WMSDs were modifying treatment techniques and reducing 
work hours. Modifying treatment techniques was one strategy 
used by PTs but the studies did not explain the modi�cations 
adopted by PTs. Viera et al also reported modifying treatment 
techniques as the most common associated consequence of 
WMSDs.  PTs also choose work settings that posed less risk factors 
or move to administrative positions. WMSDs also affected the 
daily life of PTs which may cause psychosocial problems. Pediatric 
and neurological specialties were found more prone to WMSDs. 
Repeated liing and transfer activities may explain the association. 
PTs can prevent WMSDs by adopting the principles of ergonomics 
in their practice and using proper body mechanics. However the 
risk of developing WMSDs is still high even when proper body 
mechanics are used.  Prevention of WMSDs is difficult as it is 
affected by many factors. e incidence of WMSDs can be reduced 
by steps taken on organizational levels which include introducing 
more extensive ergonomics into degree programs, decreasing the 
workload of PTs by increasing support staff, using protective 
equipment and other. On individual level, learning alternate 
techniques and reducing continued clinical practice can lead to 
better outcomes. is review should be considered within its 
limitations which include limited data search as only one database 
was used for data retrieval. 
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Introduction: e most important product of fermentation of non-digestible carbohydrates is short chain 
fatty acids. Formation of these metabolites are mainly dependent on diet and gut microbial colonization. 
Literature has been supportive of the fact that short chain fatty acids play signi�cant role in chronic 
in�ammation (allergic diseases) and host physiology and metabolic processes including obesity and 
diabetes. Little is known about the differences in the metabolism between breast-fed and bottle-fed infants 
in our country. is study was designed to determine the differences in the metabolism between breast-fed 
and bottle-fed infants in Pakistani cohort. 
Material & Methods: A cross sectional study was carried out in 50 healthy infants.  Enrollment of these 
children was done from different centers and localities in Peshawar. Stool samples were collected from the 
included infants and short chain fatty acids were studied by using Gas Chromatography.
Results: A total of 50 healthy infants (25 breast-fed and 25 bottle-fed) with mean age (mean ± sd) 78.40 
35.88 days (range: 1-4 months) were included in this survey. Breast feeding was associated with lesser 
absolute concentrations of total short chain fatty acids. Among short chain fatty acids, acetates were more in 
breast feeding infants (median 651, p= 0.001) compared to formula feeding infants while propionates 
(median 81.06, p=0.02), butyrates (median 31.86, p=0.007) and iso-butyrates (median 3.76, p=0.003) were 
dominant in FFI which indicated an important role of short chain fatty acids in human health.
Conclusion: It may be concluded that feeding practices strongly in�uence the gut microbial metabolism 
and metabolites (short chain fatty acids).
Key Words: breast feeding infants, formula feeding infants, gut microbiota, short-chain fatty acids

ABSTRACT 

When non-digestible carbohydrates namely dietary �bers undergo 
fermentation by large bowel bacteria, they produce Short Chain 
Fatty Acids (SCFAs).� Researches have reported profound effects of 
dietary �bers on general health. is included a decrease in body 
weight and fat mass by increasing the post-meal satiety and 
decreases in the aggressiveness of diabetes. e effects are 
attributed to the fermentation of dietary �bers by large gut bacteria 
via producing various metabolic products like SCFAs, which 
in�uence the energy homeostasis through the host physiology. � 
e three main SCFAs are 60% acetates (C2), 25% propionates (C 
3) and 15% butyrates (C4). For colonic epithelium, butyrate is 
considered as a main energy entity which plays a signi�cant role in 
intestinal level and extra-intestinal level. ey regulate trans-
epithelial �uid transport, alleviate oxidative status and mucosal 
in�ammation thus preventing colorectal neoplasm and enhancing 
the epithelial defense barrier. Extra-intestinally they alleviate 
metabolic diseases including hemoglobinopathies, insulin 
resistance, ischemic stroke and hypercholesterolemia. � ⁴ SCFAs 
are used as a source of energy by the intestinal cells and by the 
intestinal micro �ora. ey in�uence and affect the intestinal 

environment and the colonic physiology and are involved in 
various mechanisms of host signaling. ⁵
SCFAs formation by the intestinal bacteria are species-speci�c 
which is evident by the production of different acids produced in 
the gut micro�ora. e carbohydrates that resist digestion in small 
gut are fermented by the resident microbes present in the large gut. 
e gut microbiota of human comprises of 1013 - 1014 microbes 
amounting to >1kg of total body weight. e main resultant of 
bacterial fermentation of resistant carbohydrates are SCFAs. 
SCFAs provide a vast variety of health bene�ts.� In normal healthy 
individual, daily production of SCFAs was measured to be 300 
mmol/day and only 10mmol/day is excreted out. us the main 
bulk of it is being used by the colonic cells. ⁶ ⁷ 
Almost 60–70% of the total energy needed by the colonic cells is 
provided from the metabolization of SCFAs ; butyrate being the 
main fuel for the colonocytes.⁷ ⁸ Aer the production of SCFAs 
they are transported via the blood stream to different organs of the 
body. e SCFAs modify and regulate different system like 
endocrine, blood, gut and immune systems.
Gut microbiota that developed since the time of birth and the 
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metabolites produced by the microbiota plays an important role in 
maintaining health of an infant throughout life. It is believed that 
the microbiota developed in early age imperative to normal health 
and physiology and is dependent upon the feeding practices. 
Breast feeding and formula feeding results in different composition 
and proportion of gut bacteria.⁹  e SCFAs concentrations are 
signi�cantly different in both. e levels of SCFAs are higher in 
formula fed infants and are associated with the higher diversity of 
gut microbiome in comparison to breast fed infants. e increased 
variety in the gut microbiota leads to higher abilities to metabolize 
substrates in to SCFAs in the gastrointestinal tract. Whereas in 
breast fed infants both the bacterial diversity and metabolites levels 
are relatively low.�⁰ e proteolytic products are found to be higher 
in formula fed infants and are attributed to low levels of 
carbohydrates available in the absence of human milk 
oligosaccharides. is leads a complete metabolism of proteins 
available for energy provision. Higher levels of SCFAs in formula 
fed infants may cause a quite few metabolic consequences.��  It has 
been reported that very low quantity of n-butyric acid was present 
in breast fed infants. �� �� In formula-fed infants, the levels of 
propionic acids are higher when compared with breast fed infants. 
In breast fed infants higher levels of lactates and acetates are found 
due to the presence of lactate producing bacteria, Bi�dobacterium, 
Enterococci and Lactobacilli whereas n-butyric acid and propionic 
acid are found in formula fed infants with predominant form of 
Clostridia, Bacteroides and Fusobacterium. ��
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Laboratory Methods 
Handling of stool sample and analysis time
Collection kits for faeces were given to all mothers aer they had 
signed the consents forms. Every kit had a fecal collection 
container with a plastic covering, an ice pack (to keep the sample 
cold) a spatula (to assist collecting the sample from the diaper in 
the pot) and a pair of gloves (for sample handling). e mothers 
were asked to collect the fecal sample on a tentatively agreed date 
and if not possible, then the sample was collected on a later agreed 
day. e researcher was informed immediately to pick the sample 
for further processing and analysis. All the stool samples were 
processed within 12hrs aer receiving the sample from the 
mothers. 
Initial stool processing 
Every sample was received in anaerobic cold environments, 
weighed alongside with fecal collection pot and homogenized with 
clean spatula. e undigested food debris were removed (if any) 
during this process. Approximately 200mg of stool sample was 
weigh up in 2ml screw-cap micro tubes in triplicate and 
straightaway stored at -80 � C. One gram of sample was stored in 
5ml bijoux tubes adding 3 glass beads to each tube. To these tubes 
1ml of 1M NaOH (w/v) was added to aid retaining the volatile 
SCFAs and was kept at -20 � C until further analysis.
SCFAs analysis
SCFAs were studied via Gas chromatography Trace GC 2000 series 
(thermos Quest CE instruments, Manchester, UK). e SCFAs 
were �rst extracted by using diethyl ether then subjected to GC. 
e samples were sent to 'e College of Medicine, Veterinary, and 
Life Sciences, University of Glasgow' for analysis. Diethyl ether 
extraction method was used via Gas chromatography for 
extraction of SCFAs. Diethyl ether which is an organic solvent is 
used widely. In a mixture of extract, diethyl ether form two phases 
aer adding ortho-phosphoric acid (strong acid) that increases the 
dissociation constant (pKa value). A total of 100mg of the freeze-
dried sample was taken in duplicate in 15ml corning tubes 
(polypropylene centrifuge tubes). To homogenize the sample, 300 
µl of distilled water was added and vortexed. To this mixture, 100 

e aim of this observational study was to determine the 
difference in the metabolism between breast fed and formula fed 
infants in Pakistani cohort. Based on median difference of 14.3 
mmol/kg total SCFAs between breast fed and formula fed infants 
at 2 months of age from a  study carried out previously 13 and 
considering margin of error of 5%, a total of 25 infants were 
required in each group (total n=50) for this trial. e study was 
explained to the mothers in local language and an informed 
consent was obtained from all the mothers who were willing to 
participate. 
e study was approved by the Khyber Medical University Ethics 
board (KMU-Ethics Board) on 27 of October 2016 for a period 
of 4 years under the study reference number DIR/KMU-
EB/PZ/000316. is study was carried out in Peshawar, Khyber 
Pakhtunkhwa.
For the purposes of this study, breast feeding was de�ned by the 
WHO. According to WHO, breast feeding 'means that the infant's 
predominant source of nourishment has been breast milk'. 
However, the infant may also have received liquids (water and 
water-based drinks, fruit juice) ritual �uids and ORS, drops or 
syrups (vitamins, minerals and medicines). Similarly, formula 
feeding infants means 'infant's predominant source of 
nourishment has been formula milk'. However, the infant may also 
have received liquids (water and water-based drinks, fruit juice) 
ritual �uids and ORS, drops or syrups.

MATERIALS & METHODS 

Screening of the Participants

Figure 1: Flow chart of participant screening

RJHS Rehman Journal of Health Sciences. Vol. 02, No. 02, 2020



Laboratory Methods 
Handling of stool sample and analysis time
Collection kits for faeces were given to all mothers aer they had 
signed the consents forms. Every kit had a fecal collection 
container with a plastic covering, an ice pack (to keep the sample 
cold) a spatula (to assist collecting the sample from the diaper in 
the pot) and a pair of gloves (for sample handling). e mothers 
were asked to collect the fecal sample on a tentatively agreed date 
and if not possible, then the sample was collected on a later agreed 
day. e researcher was informed immediately to pick the sample 
for further processing and analysis. All the stool samples were 
processed within 12hrs aer receiving the sample from the 
mothers. 
Initial stool processing 
Every sample was received in anaerobic cold environments, 
weighed alongside with fecal collection pot and homogenized with 
clean spatula. e undigested food debris were removed (if any) 
during this process. Approximately 200mg of stool sample was 
weigh up in 2ml screw-cap micro tubes in triplicate and 
straightaway stored at -80 � C. One gram of sample was stored in 
5ml bijoux tubes adding 3 glass beads to each tube. To these tubes 
1ml of 1M NaOH (w/v) was added to aid retaining the volatile 
SCFAs and was kept at -20 � C until further analysis.
SCFAs analysis
SCFAs were studied via Gas chromatography Trace GC 2000 series 
(thermos Quest CE instruments, Manchester, UK). e SCFAs 
were �rst extracted by using diethyl ether then subjected to GC. 
e samples were sent to 'e College of Medicine, Veterinary, and 
Life Sciences, University of Glasgow' for analysis. Diethyl ether 
extraction method was used via Gas chromatography for 
extraction of SCFAs. Diethyl ether which is an organic solvent is 

38

www.rjhs.pk

DISCUSSION
It is well supported by the literature that the fecal �ora of breast-
fed and formula-fed infants are distinct from each other and have 
different electrolytes. Diet not only alters the composition of the 
metabolites formed by the gut microbiota but also determines the 
composition of colonic microbiota species. �⁴  Anaerobes the 
acetate producers, propionates are largely produced by Phylum 
Bacteroidetes and some Firmicutes. Lactate utilizing species 
convert, lactate which is formed by many groups into acetates, 
butyrate and propionate. �⁵ SCFAs are volatile acids formed in 
large gut by gut microbiota as products of fermentation from 
different food components which escape digestion in the small 
intestine. ⁵ e infants gut is in�uenced mainly by predominance 
of whey or casein proteins, buffering capacity �⁶, nucleotide 
content �⁷ and lactoferrin and iron content. �⁸ Physiological factors 
such transit time also play important role. In past dedicated 
researches were done on microbial population. It has been 
reported that the differences in fecal �ora cannot be attributed to a 
single entity and may be related to dietary and differences in 
formula and human milk. �⁹ 
In this study the levels of fecal SCFAs were signi�cantly different in 
breast-fed infants and in formula-fed infants. It was observed that 
the fecal SCFAs were signi�cantly different in both the groups; 
fecal acetate levels were signi�cantly higher in breast fed infants 

RESULTS 
A total of 50 infants were recruited for this trial. e mane age of 
these included infants was 78.40 +35.88 days (mean+sd). e 
demographic and anthropometric data consist of family size, 
number of siblings, age of infants at the time of assessment, SDS 
height, SDS weight and SDS BMI (Table1). Independent sample t-
test was applied to calculate p-value.

Table 1: Anthropometric and demographic characteristics 
of infants

Variable

Height (cm)

Weight (kg)

SDS Height

SDS Weight

BMI (kg/m2)

SDS BMI

Age at Assessment (days)

Family Size (n)

No. of siblings (n)

Mean St Dev. p-Value

53.42

5.37

-2.75

-0.53

19.17

1.59

78.40

6.78

2.00

5.84

1.01

3.10

2.05

4.11

2.30

35.88

3.30

2.07

0.94

0.22

0.81

0.44

0.25

0.29

0.38

0.89

0.68

Mann Whitney U-test was applied to assess the comparison of gut 
microbial SCFAs between breast-fed and formula-fed infants (Table 
3).

e data was non-parametric, so descriptive statistics was 
expressed as median and interquartile range (Table 2)

Table 2: Descriptive statistic of infants gut 
short chain fatty acids

Variables

Acetates C2 (µmol/gm)

Propionates C3 (µmol/gm)

Isobutyrates C4 (µmol/gm

Butyrates C4 (µmol/gm)

Isovalerate C5 (µmol/gm)

valerate C5 (µmol/gm)

191.0

15.64

1.000

3.83

1.34

0.18

Minimum Medium Maximum IQR

484.0

58.54

3.171

27.32

5.79

10.36

1012.0

278.00

11.460

109.00

34.57

36.86

292.0

43.21

2.36

55.24

5.58

11.46

Table 3: Comparison of gut microbial SCFAs between 
breast-fed and formula-fed infants

Variable

Acetates C2(µmol/gm)

Propionates C3 (µmol/gm)

Isobutyrates C4 (µmol/gm)

Butyrates C4 (µmol/gm)

Isovalerate C5(µmol/gm)

valerate C5 (µmol/gm)

Mean St Dev. p-Value

651

51.87

2.74

10.40

4.03

8.98

0.001††

0.02†

0.003††

0.007††

0.11

0.07

433

81.06

3.76

31.86

7.99

12.18

Signi�cant p value (†P<0.05, ††P=<0.01, †††P<0.0001)



It may be concluded that breast milk has different contents 
compared to the contents of formula milk.  Breast feeding is a 
good practice for infants as breast milk has all the invaluable 
contents.  Findings of this study provide a gateway for direct 
comparison of gut microbial metabolites of infants' population 
from Pakistan with European and other geographic population in 
world. In this study the sampling was done at one time point in 
early infancy, therefore our results do not give any information on 
trends in SCFAs over time in perspective to diet. 

CONCLUSION

Follow-up studies must be designed to ascertain how weaning can 
modify and affect variation in SCFAs production in these infants.

RECOMMENDATIONS

In this study the sampling was done at one time point in early 
infancy, therefore our results do not give any information on 
trends in SCFAs over time in perspective to diet. 

LIMITATIONS 
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compared to the formula fed infants. Similar �ndings were 
observed by Siigur et al where differences in acetate levels were 
observed between breast fed infants and formula fed infants. ere 
might be different explanations for the latter fact, however, one of 
the important reasons for this might be the presence of human 
milk oligosaccharides which is not present in formula milk. It has 
been reported by Bridgman et al that the formula fed infants had a 
higher levels of propionates, butyrate and iso-butyrates. Similar 
�ndings were reported in clinical trial carried out by Birmingham 
et al where different levels of valerate and iso-valerate were 
reported in both the groups. �� In addition,  similar results were 
observed in study carried out in Estonia where formula fed infants 
were reported to have more complex anaerobic �ora compared to 
the mother fed infants.�� Higher concentration of iso-butyrates  
and isovalerate were higher in formula fed babies when compared 
with breast fed infants in our trial. ese �ndings are in 
accordance to the �ndings reported by Mace et al. ese results 
were related to the facts that the proteins present in formula milk 
might be formed by the metabolism of amino acids present. �� e 
higher absolute levels of SCFAs were seen in formula fed infants 
and may be related to greater microbial diversity in these infants. 
is might be one of the reasons for that lead to the metabolism of 
various substrates present in the colon. Similar results were 
observed in study carried out in Canada where diverse microbial 
population in formula fed infants were reported.��
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Introduction: Afghan refugees in Pakistan is the third largest refugee community in the world. However, till 
date, information about their oral health and disease burden is very limited. e current is aimed to assess 
self-reported oral health status, practices, dental care access and associated factors among Afghan refugees 
in district Peshawar, Pakistan.
Material & Methods: is pilot, cross sectional study was conducted on 644 adult Afghan refugees residing 
in district Peshawar from June to September 2020. Socio-demographic characteristics and data on self-
reported oral health status, oral hygiene habits and dental care access was collected using self-reported oral 
health questionnaire. Statistical tests were applied to determine association between self-reported oral 
health status and participants characteristics using SPSS. 
Results: Of all the respondents, majority (79.3%) were Pashtun by ethnicity and 41.6% did not obtain any 
formal education. Nearly all (97.2%) of them reported cleaning their teeth regularly, at least once a day with 
tooth brush and tooth paste being the commonest cleansing agents. More than half participants (58.1%) 
rated their oral health good/very good and 68.0% were satis�ed with their dental appearance. Tooth ache 
and sensitivity were the most commonly reported oral problems. 28.7% of the participants never visited 
dentist in their life.  Most of the participants (82.6%) felt need of dental care in the past one year but could 
not get it due to �nancial constraints.  Signi�cant association were found between self-rated oral health and 
age, marital status, country of birth, formal education and dentist visit (p < 0.05).
Conclusion: Afghan refugees in Pakistan have poor self-reported oral health status. Access to dental care 
and oral health promotion and educations programs are crucial to improve oral health of this vulnerable 
population.

ABSTRACT 

During the last decade, the world has witnessed the worst refugee 
crises of all time with the number of refugees increasing at a 
staggering rate. e United Nations High Commission for 
Refugees (UNHCR) estimates that there were at least 26 million 
refugees across the globe in the year 2019 with 68% belonging to 
just �ve countries including Syria, Venezuela, Afghanistan, South 
Sudan and Myanmar. � Approximately 73% of the global refugee 
population is hosted in the neighboring countries. Despite its own 
deep rooted economic, geopolitical, poverty and social issues, � 
Pakistan has given shelter to millions of Afghan refugees who �ed 
to Pakistan in 1978 – 79 due to Soviet invasion of Afghanistan and 
U.S./NATO/ISAF-led invasion in 2001. Currently, Pakistan ranks 
third among the list of the countries hosting the largest number 
(1.4 million) of refugees. � 
Refugees constitute a vulnerable population and these individual 
experience a series of traumatic events during their transit from 
home country and as a results, are at greater risk of poor physical, 
mental and social health. �  Compared to the local population in 
the host country, refugees generally have poor health and 
experience higher prevalence of certain communicable and non-
communicable diseases.⁴⁵ Furthermore, some studies have 
reported poor oral health in the refugee population in different 

countries. ⁶⁸ Poor oral health not only affects an individual's 
ability to eat, drink, swallow and maintain esthetic appearance and 
nutrition; it is also inextricably linked to one's general health, 
wellbeing and quality of life. ⁹ Although, the international 
community has recognized oral diseases as health priority for 
refugees and asylum seekers, �⁰ till date, no uniform policy exist 
due to the lack of research evidence in the local contexts to inform 
decision makers and dental practitioners about oral healthcare 
needs and access in refugee populations. �� Majority of the 
evidence exist so far has come from developed countries of the 
world. It is, therefore, essential to understand the oral healthcare 
needs and access to dental care in refugee populations residing in 
developing countries using cost effective and reliable approaches.  
Self-reported oral health is a simple, comprehensive, easy to use 
and reliable measure of oral health status. Compared to clinical 
examination, data collection through self-reported information 
has the advantage of being easier and cost and time effective 
particularly in population-based studies.  Self-reported data not 
only provide an assessment of perceived oral health status, 
satisfaction, health seeking behavior and use of dental services; it is 
also strongly associated with clinical �ndings,�� un-met treatment 
needs in population �� and individual health seeking behavior. �⁴  It 
has been widely used to assess oral health status and dental 
services utilization in different refugee populations across the 
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Self-reported oral health status and associated factors among 
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world.⁸�⁵�⁸  Although a few studies have focused on the general 
health and disease status of Afghan refugees population in 
Pakistan ,��⁹�⁰ to the best of our knowledge, there is no 
documented study on their oral health status. 
e aim of the present study was to assess self-reported oral health 
status, oral hygiene practices and access to dental care of Afghan 
refugees currently residing in Peshawar, Pakistan.  

n (%)

Table 1: Basic demographic characteristics 
of the participants (n=644)

Gender 
319 (49.5)

325 (50.5)

is cross-sectional study was conducted at district Peshawar 
which is the capital city of Khyber Pakhtunkhwa province of 
Pakistan. e duration of the study was from June to September 
2020. e sample size (n=644) was calculated using the formula 
“n= [DEFF*Np(1-p)]/ [(d2/Z21-α/2*(N-1)+p*(1-p)]” in  Epi Info. 
�� We used a population size (N):1000000, a hypothesized % 
frequency of difficulty in access to dental care in the population 
(p): 72%+/-5 based on the �ndings of a study in a socially 
disadvantaged group in Pakistan,�� con�dence limits as % of 100 
(absolute +/- %) (d): 5%, and a design effect (for respondent 
driven surveys-DEFF):2. �� We employed a Non-probability 
respondent driven sampling wherein participants who met the 
inclusion criteria were recruited until the required sample size was 
achieved. Participants were included in the study if they were adult 
Afghan refugees (both male and female) aged 18 – 60 and resided 
in the designated refugee villages or settled areas within district 
Peshawar for at least one year. ose with chronic illness or 
deemed mentally un�t to give informed consent were excluded 
from the study. An information sheet translated into the local 
language (Pashto and Dari) was provided to all the participants 
and informed verbal consent was obtained before data collection. 
ose who were unable to read, contents of the participant 
information sheet and consent were read loudly and the 
questionnaire was �lled by the data collectors for their 
convenience and transparency. e study was approved from 
ethics review board of Khyber Medical University, Peshawar.
Data was collected by �ve trained data collectors using self-
reported oral health questionnaire. Before implementation, the 
questionnaire was translated and contents validated by 3 
professional dentists and a medical education expert followed by 
pre-testing on 20 participants. e �nal questionnaire had 21 
open-ended and multiple-choice questions in four sections. 
Section A included seven questions about sociodemographic 
characteristics of the participants such as age, gender, ethnicity and 
household monthly income. Section B included 5 questions about 
participant's oral hygiene practice and behaviors. Sections C 
included four questions related to self-oral health condition and 
satisfaction of the participants. Section D contained �ve questions 
on access to dental care and the reasons for taking/not taking 
dental care.  
Data from hard copies of the questionnaires was entered into SPSS 
version 22. For categorical data we calculated frequencies and 
percentages, while means and standard deviations were computed 
for numerical data. To assess the association between self-reported 
oral health participant's characteristics, some of the variables (age, 
education) were dichotomized before applying Chi-Squared tests. 
A p-value of less than 0.05 was considered signi�cant. 

MATERIALS & METHODS 

RESULTS 
Data was collected from 644 Afghani refugees adults of which, 319 
(49.5%) were male and 325 (50.5%) were females. Mean age of the 
participants was 30.32 ± 9.34 years. Around 76% of the 
participants were born in Pakistan and were Pashtun by ethnicity. 
Concerning education, 41.6% of the participants did not obtain 
any formal education, 28.7% had primary level education (1 – 5 
years), 21.9% had high school or college level education (6 – 12 
years) and only 6.4% had at least one year in university. Average 
monthly household income was 22810 in Pakistani rupees. 
Detailed sociodemographic characteristics of the participants are 
summarized in Table 1.

Characteristics

Male 

Female 

Age

440 (68.3)

170 (26.4)

34 (5.3)

18 - 34 Years                                                     

35 - 49 Years                                                     

50 - 60 Years

Marital Status 

Single                                                     

Married                                                     

Widowed

118 (18.3)

517 (80.3)

9 (1.4)

Country of Birth 
Afghanistan 

Pakistan 

493 (76.6)

151 (23.4)

Ethnicity

Pashtun                                                    

Hazara                                                    

Uzbek                                                    

Others

489 (75.9)

42 (6.5)

93 (14.4)

20 (3.1)

Education 

No formal 
Education                                                    
Primary level                                                    
High school & 
College level                                                    

University level

277 (43.0)

185 (28.7)

141 (21.9).

41 (6.4)

Monthly household income

Rs. ≤ 20,000 

Rs. 21,000-50,000 

Rs. >50,000 

366 (57.0)

88 (13.5)

49 (7.6)

When asked about the oral hygiene practices (Table 2), 97.2% of 
the participants reported that they clean their teeth regularly at 
least once (49%) or twice (31.1%) a day, mostly (80.1%) in the 
morning time. Tooth brush and tooth paste was the most common 
method for teeth cleaning used by 355 (55.1%) participants 
followed by Miswak (Chewing stick) and Dandasa (Walnut Tree 
Bark/ Juglan regia) used by 201 (31.2%) and 120 (18.6%) 
participants respectively. Dental �ossing was least common and 
reported by only 14 (2.2%) participants.
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n (%)

Table 2: Oral hygiene habits of the participants

Do you clean your teeth 
regularly?

626 (97.2)

18 (2.8)

Characteristics

Yes

No 

What do you use to clean 
your teeth?

Tooth Brush                                                      

Miswak                                                     

Dandasa                                                     

Dental Floss                                                     

Other

355 (55.2)

201 (31.4)

120 (18.9)

14 (2.2)

17 (2.7)

How many times do you 
clean your teeth every day?

1 time                                                    

2 times                                                    

≥ 3 times

304 (49)

193 (31.1)

123 (19.8)

What time do you clean 
your teeth?

Morning                                                    

Aernoon                                                    

Before going 
to bed

Other

514 (80.4)

220 (34.4)

330 (51.6)

35 (5.5)

Of all the participants, 374 (58.1%) participants rated their oral 
health as good/very good and 438 (68.0%) were satis�ed the 
appearance of their teeth (Table 3). 

n (%)

Table 3: Self-reported oral health status

How would you describe 
your oral health (mouth, 
teeth and gums) at present?

270 (41.9)

374 (58.1)

Variables 

Fair/Poor

Good/very good

218 (33.9)

426 (66.1)

Tooth ache

Yes

No

349 (54.2)

295 (45.8)

Compared to other people, 
how would you describe 
your general health at present?

Fair/Poor

Good/very good

Are you satis�ed with the 
appearance of your teeth?

Yes

No

Don’t Know 

438 (68.0)

174 (27.0)

32 (5.0)

Currently or in the past 12 
month, have you experienced 
any of the following condition? Sensitivity in Tooth 

Yes

No

361 (56.1)

283 (43.9)

Gum Bleeding

Yes

No

307 (47.7)

337 (52.3)

Bad Breath

Yes

No

210 (32.6)

434 (67.4)

Each participant was also asked whether currently or in the past 
one year, they had experienced any of the four speci�c oral health 
problems (tooth pain, sensitivity, gum bleeding or bad breath). e 
most common oral problem was sensitive teeth (56.1) and dental 
pain (54.2%). Gum bleeding and bad breath were also common. In 
terms of dental care access, only 18 (2.8%) participants reported 
seeing a dentist regularly every 6 – 8 months while over half 
(54.3%) of them visit dentist only when they have dental pain. 
Furthermore, 183 (28.7%) participants have never been to a dentist 
in their life. e participants were further asked about when they 
last visited a dentist and the reason of visit. Majority (47.1%) of the 
participants reported visiting dentist in the last 6 months and 
citing dental pain as their main reason for their visit to dentist 
reported by 359 (77.5%) participants. 82.6% of the respondent's 
reports need of dental care in the past one year but could not 
receive due expensiveness (65%) (Table 4).

n (%)

Table 4: Dental care access and utilization

How oen do you 
visit dentist?

Variables 

Regularly 

Occasionally

When I have dental pain

I never visited dentist

(Every 6 - 8 months) 18 (2.8)

90 (14.1)

346 (54.3)

183 (28.7)

When did you last 
visited your dentist?

Last six months

Last one year

more than a year

217 (47.1)

117 (25.4)

127 (27.5)

What was the reason 
for your last visit to 
the dentist?

Dental pain

Bleeding gums

On someone advice

Other

359 (77.5)

12 (2.6)

32 (6.9)

60 (13.0)

Dental care was needed 
in the past 12 months 
but couldn't get it.

No

Yes

Don't know

28 (6.0)

384 (82.6)

53 (11.4)

Reasons for not 
taking dental care?

Can't afford

Dental care is expensive

163 (35.0)

303 (65.0)
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and age, marital status, country of birth, formal education and 
dentist visit. 

e association between self-rated oral health (good/very good vs 
fair/poor) and participant's characteristics is presented in Table 5. 
Signi�cant association was found between self-rated oral health 

Table 5: Association between self-rated oral health and participants characteristics
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Afghan refugees in Pakistan is one of the world largest protracted 
refugee community. Due to historic and cultural ties with 
Afghanistan, the city is host to largest number of Afghan refugees 
in the country. ey live either in designated Afghan Refugee 
Villages (ARV) or in the settled areas of the city thereby offering an 
excellent opportunity to assess oral health problem of a multi-
ethnic Afghan population with varying socioeconomic and 
education backgrounds. e present study, to the best of our 
knowledge, is the �rst comprehensive report on self-reported oral 
health status, practices and dental care access in Afghan refugees 
residing in Peshawar, the city hosting the largest number of 
refugees in Pakistan. In the current study, while 97.2% of the 
participants reported good oral hygiene practices by cleaning their 
teeth at least once a day; the use of dental �oss use and regular visit 
to dentist was very low. In fact, majority of them visit dentist only 
when they experience dental pain. Overall, the oral hygiene 
practices do not match the standard requirement of maintaining 
good oral hygiene i.e. brushing teeth at least twice a day (morning 
and night) preferably with a  �uoridated toothpaste, use of dental 
�oss and regular visit to dentist. �⁴ ese �ndings are not unusual 
since other studies from developing countries suggest that refugees 
tend to postpone seeking dental treatment until there is pain. �⁵ It 
is well established that untreated dental pain typically is a risk 
factor for general health and can initiate infections in other 
anatomical sites.   Poor socioeconomic status, adverse living 
conditions especially in refugee villages and low education level 
might be the possible reasons for the gap in oral hygiene practices. 
It is, therefore, important to launch oral health education and 
awareness campaigns to educate and motivate refugee population 
about the importance of brushing teeth at least twice a day with a 
�uoridated toothpaste, cleaning of interdental spaces using dental 
�oss and regular dental checkups even in the absence of dental 
pain or other acute complaint. An interesting �nding of the study 
was the use of Dandasa; a peel product from the walnut tree as 
cleansing agent by 37.3% of the female participants. Dandasa has 
traditionally been used as teeth whitening agent in Afghanistan, 
Iran, Egypt and Pashtun dominant areas of Pakistan. With time, 
Dandasa is losing its popularity among the population. However, 
its use still common particularly in  rural areas of Khyber 
Pakhtunkhwa where it is still used as teeth cleansing and 
whitening agent �⁷.   
In the current study, more than half of the participants rated their 
oral health as good/very good. ese �ndings are in concordance 
with the previous studies conducted in immigrants and refugee 
population in Finland and USA.�⁶�⁷ However, it should be noted 
that perception regarding oral health  is a complex process through 
which an individual makes relations to the state of their health and 
daily life experiences based on the information and knowledge 
available to them about their health. �⁸ Self-reported oral health is 
also a subjective phenomenon and past encounters of socio-
cultural and historical circumstances of each individual also play 
an important role. �⁹ at's why, majority of the participants 
experienced one or more oral health problem (sensitivity, tooth 
ache, gum bleeding, bad breath) in the past one year despite 
perceiving their oral health as good/very good. Moreover, an 
overwhelming majority (82.6%) of the participants felt that they 
needed dental treatment in the past one year but couldn't get it due 
to �nancial constraints. Undoubtedly, immigrants and refugees 
have limited access to dental care even in many developed 
countries. �⁰ ere could be several possible reasons including 
socioeconomic status,  lack of inclusivity in health care system and 
cultural and language barriers. ⁶�⁶�⁰ However,  it's not only 
refugees but even Pakistani citizens themselves face disparity in 
accessing health care  especially in the rural areas of the country. � 
In addition, Pakistan and other low and middle-income countries 
neglect dental health such as oral health promotion, oral health 
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In summary, the present study shows poor oral health status and 
dental care access among Afghan refugees in Pakistan. It further 
suggests that socio-demographic characteristics (age, marital 
status, country of birth, education) as well as dental care access is 
associated with self-reported oral health. It is crucial to emphasize 
on dental care access and health promotion and education 
programs to improve oral health status of this vulnerable 
population.

screening, restorative treatment, and referral services at primary 
health care level.��  
 Our �nal �ndings is regarding signi�cant association found 
between self-rated oral health and age, marital status, country of 
birth, formal education and dentist visit is in line with the 
literature. ese �ndings are consistent with Finlayson et al study �� 
that report self-rated oral health (whether good or poor) being 
associated with age, relationship status, country of origin and 
visiting the dentist. Another way to explain this signi�cant 
association amongst refugee communities may be acculturation 
which is known to have enormous in�uence on the oral health 
status (examined and self-rated), practices and access to dental 
care. �� 
is study provides useful insight about the oral health practices, 
self-reported oral health status and access to oral health services of 
Afghan refugees living in Peshawar, Khyber Pakhtunkhwa. e 
study identi�es barriers to accessing oral health care and oral 
hygiene practices towards which oral health promotion 
programmes can be directed. e study gained information 
through individual interviews which lasted for about 20 minutes, 
making the data collection time-consuming. Yet, personal 
interviews are known to increase the importance of a study. e 
study design required that participants were given sufficient time to 
understand the questions asked and respond appropriately. 
Another strength of this study is that all questions were asked in 
the local language 'Pashto' in order to remove ambiguity of 
language issues. 
ere are a few limitations of this study. First, dental examination 
of participants is essential in order to determine their oral health 
status. However, due to time and resource constraints data, through 
direct clinical examinations of participants was not conducted.   
Secondly, questions can be raised about the generalizability of the 
study due to the sample size of this study. However, previous 
research suggests that for studies using interviews it is satisfactory 
to limit their participants. ird, a potential bias in the study by 
choosing convenience sampling instead of cluster sampling. Finally, 
the study questionnaire does not include questions regarding diet 
and sugar intake, smoking habits which could also impact oral 
health status. All these limitations should be addressed in future 
studies.

DISCUSSION

CONCLUSION
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Introduction: Quality of life is a multifaceted concept which re�ect a number of parameters including 
different symptoms. ese factors are affected by many factors including age, gender, marital status, 
education levels and socioeconomic status. Quality of life in majority of patients with different medical 
conditions is signi�cantly affected, however, little is known in patients with heart failure coming to tertiary 
care hospitals of Peshawar. is study was designed to assess quality of life among heart failure patients and 
to determine association between quality of life and selected demographic variables.
Material & Methods: A cross-sectional study was conducted in three tertiary care hospitals; Lady Reading 
Hospital, Khyber Teaching Hospital and Hayatabad Medical Complex Peshawar. e data was collected 
through Minnesota Living with Heart Failure questionnaire. is questionnaire consists of twenty-one 
Likert's scale questions. Frequencies and percentages were calculated for categorical variables. All the Likert's 
scale questions were computed and mean and standard deviation were calculated. Independent t-test was 
applied to see mean difference across two categories of independent variables as male and female and 
ANOVA was applied to see the mean difference of quality of life across different categories including 
socioeconomic status.  Chi square test was applied to see association between quality of life across different 
socio-demographic variables.
Results: e total number of participants included in this survey was 127, whereas 67 (52.8%) were males 
and 60 (47.2%) were females. Majority of the participants (52.8%) were of above 50 years of age followed by 
40-50 years. A big proportion of the participants (66.1%) was married. Majority of the participants (38.6%) 
had an education level of matric or below followed by 20.5% and 22.5% intermediate and bachelors, 
respectively. Nearly half of the participants (44.1%) had an income level from 10,000-20,000 rupees per 
month. An association of gender was observed with exacerbation of symptoms (p = 0.04), difficulty in 
climbing upstairs (p <0.001), moving in the yard (p < 0.001), going outdoor (p = 0.036) and sleeping 
difficulty (p <0.001). Similarly, an association was of marital status was observed with sexual pattern (p = 
0.037) and making you short of breath (p = 0.002). Scores of quality of life across male and female gender was 
signi�cantly different (male and female; 45.48 ± 17.18 and 53.82 ± 16.55 (mean±sd) respectively, p = 0.006). 
Conclusion: e study found that patients were de�cient in knowledge regarding medical cardiac conditions 
and its symptoms. It is deemed important for the nurses to properly assess the level of knowledge of these 
patients and accordingly educate them so that they could better manage their condition at home.
Key Words: Exacerbation, Heart Failure, Nurse, Quality of Life, Severity of impairment, Shortness of Breath.

ABSTRACT 

Quality of life is in fact a complex concept which re�ects a number 
of parameters including different symptoms like fatigue, 
listlessness, difficulty in breathing, pain, and swelling and 
functional restraints.� It is also variably affected by age, sex, marital 
status, education level, socioeconomic status, lifestyle habits such 
as smoking and drinking, personal views and events in life, wishes 
and hopes, and the harmony between daily life activities and 
desires.� e supportive caregiver, conducive features of 
environment and active involvement in a rehabilitation program 
may progress quality of life.�
Cardiovascular diseases are related with high morbidity, mortality 
and poor quality of life and cause a considerable economic burden. 
Heart failure is one of the major public health problems worldwide 
and its prevalence is increasing day by day.⁴ Cardiovascular 

diseases are the third leading cause of death in the United States.⁵  
It is considered as one of the incapacitating diseases with poor 
prognosis across the globe.⁶ Around 2.8 million people suffer from 
heart failure in Pakistan.⁷ Approximately 23 million people are 
affected by heart failure all over the world and may further 
increase 25% by 2030.⁸ Studies revealed that in UK 3% of the 
people age 65 to 74 were being affected by heart failure.⁴ A study in 
Saudi Arabia showed that 20% of the patients admitted in hospitals 
with acute coronary heart disease were affected by heart failure.⁸
According to WHO the quality of life is the perception of an 
individual and his position in life in context of the culture and 
value systems in which he/she lives and in relation to his goals, 
expectations, standards and concerns.⁹ In addition, quality of life is 
the gap between actual and desired functions of a person. It has 

INTRODUCTION 

Quality of life among patients with heart failure in tertiary care 
hospitals of Peshawar, KP, Pakistan; a cross-sectional study
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been reported that heart failure affects overall quality of life of 
patients and causes physical, psychological and socioeconomic 
problems to them. Sustaining a good quality of life is as much 
important as survival for most of the patients living with a chronic 
disease.�⁰ Gender and marital status are considered to be 
associated with quality of life. In addition, gender and marital 
status had signi�cant association with quality of life. Assessment of 
the QOL among heart failure patients is essential for nurses as they 
are involved in educating patients about their disease process, 
changes in behaviour, life style, activities and exercise, food intake 
and medications. �� ere is plethora of international literature on 
the quality of life on health failure patients, however, little is 
reported in our local environment which demands for exploring 
this area.

47

MATERIALS & METHODS
is was a cross-sectional study conducted in three public tertiary 
care hospitals of Peshawar Khyber Pakhtunkhwa; Lady Reading 
Hospital, Khyber Teaching Hospital and Hayatabad Medical 
Complex. e study was completed in six months period during 
the year 2018. Data were collected through a validated 
questionnairre. Sample size was calculated through Raoso 
soware as 127 patients. Consecutive sampling technique was used 
for selecting the study subjects. Patients who were 18 years old or 
above, diagnosed with heart failure 6 months prior to the study, 
were included in the survey. Permission to carry out this survey 
was taken from respective hospitals' directors. Informed consent 
was  taken from the study subjects. Data were analysed through 

SPSS version 22. Frequencies and percentages were calculated for 
categorical variables whereas means and standard deviations were 
calculated for continuous variables. Independent sample t-test was 
applied to see the differences across the two categorical variables 
whereas ANOVA was applied for the mean differences across 
multiple categories. Chi-square test was applied to see an 
association between categorical variables keeping the level of 
signi�cance at 0.05.

RESULTS 
Demographic variables affecting quality of life of patients with 
Heart Failure
e total participants who met the inclusion criteria were 127 
including 67 (52.8%) male and 60 (47.2%) female. Majority of the 
participants were above 50 years (29.1%) followed by 40-50 years 
(23.6%) and 30-40 years (18.1%). Majority of the participants were 
married (66.1%) and the rest were single (33.9%). Regarding 
family structure, the participants from nuclear family were 41.7% 
and participants from extended family were 10.2% and 
participants from joint family system were 48%. Majority of the 
participants (38.6%) were having education level of matric or 
below followed by bachelor (22.8%), Intermediate (20.5%), and 
master (1.6%). A small number, 16.5% participants, were not 
educated at all. In part of monthly income, the maximum number 
of the participants (44.1%) were having an income level in the 
category of 10,000-20,000 rupees per month. In other categories 
such as 20,000-30,000, the proportion of participants was 26% and 
those in the category of 30,000-40000 were only 19.7% (table 1). 

Table 1: Demographic details of the participants 
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Quality of Life in Patients with Heart Failure
Parameters related to quality of life are reported on a validated 
questionnaire scored on Likert Scale as, No, Very Little, Little, 
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Little more, More, Much, and Very Much. e detailed description 
and frequency distribution table-2 has been given. 

Table-2 parameters related to QOL with heart failure
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e point whether the heart failure makes the patient sit or lie 
down to take rest during the day, 39.4% said yes for little and 8.7% 
responded in very much. Similarly, whether the patients have 
remained restricted from recreational activities, 20.5% responded 

in little more; means they are not able to fully enjoy recreational 
activities. All the points along with frequencies and percentages 
are given in table-2.

Table 3: Association between gender and quality of life

Chi-square test and �sher's exact test were applied to see whether 
association exists between the different items of quality of life and 
the socio-demographic variables. e outcome of the �sher's exact 
test shows that there was an association between the exacerbation 
of symptoms regarding up and about activities and gender (p = 
0.04). Similarly, an association was found between gender and 
climbing stairs (p <0.001) and gender and going outside home (p 

<0.036). In-house activities were found to have an association with 
gender (p <0.001). Sleeping difficulty at night and gender were 
found to be associated (p <0.001). Difficulty in sleeping at night 
was found different across males and females which was found 
more in males than females. Feeling oneself as burden on family 
and friend was found to be associated with gender (p = 0.008). 

Table 4: Association between marital status and quality of life

RJHS Rehman Journal of Health Sciences. Vol. 02, No. 02, 2020



e outcome of chi-square and Fisher's exact tests shows that 
marital status and some of the Likert's scale point were found to be 
associated with marital status. Sexuality was found to be associated 
(p = 0.037). Similarly, choice of food and marital status was found 
to be statistically associated (p = 0.048). Likewise, there was an 
association between shortness of breath and marital status (p = 
0.002).
When the total points regarding quality of life were computed 
through SPSS and converted to continuous variable, Independent 
sample T-Test was applied to see the mean difference across the 
gender. ere was a signi�cant difference across the gender (male 
mean scores = 45.48 and female mean scores = 53.82, p = 0.006).
e mean score of all the likert's scale points was calculated and 
then compared across the marital status. is was also found to be 
statistically signi�cant (married mean score = 43.9 & unmarried 
mean score = 51.9, p = 0.016).
e output of ANOVA test showed that the mean score of Likert 
points was found to be statistically different across the different age 
groups (p < 0.001). Tukey HSD post hoc test further shows that the 
mean of age group 50 years and above was found different from 
age group 20-30 years. Similarly mean score of age group 30-40 
was different from age group 50 years and above.
When the mean score was compared across the means of family 
structures, it was found statistically signi�cant (p = 0.012). Post 
hoc test was applied for further analysis and it was found from the 
outcome that mean score of extended family was different from the 
other two-family structures that is nuclear and joint.
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e �ndings of this study show that quality of life of the heart 
failure patients is seriously affected by heart failure. e study 
shows that heart failure has affected all dimensions of life of the 
patients including their physical and emotional QOL. erefore, 
nurses should be aware of the heart failure patient's physical and 
psychological symptoms to apply appropriate interventions to 
improve their QOL. e �ndings of this study also show that QOL 
in patients with heart failure is in�uenced by demographic, social 
and economic factors including gender, age, marital status, 
education and economic status.

CONCLUSION

is study indicates that quality of life is multi-dimensional which 
is drastically affected by many reasons in patients with heart 
failure. In these domains physical, mental, psychological, 
environmental, social, economic, and educational factors are 
included. Appropriate measures should be taken to ascertain the 
stressors in multi-dimensional domain and appropriate 
interventions should be taken to improve the quality of life in 
patients with heart failure.  
Nurses and health care professionals should give discharge 
teaching to patients with heart failure for maintaining optimal 
quality of life in community. ere should be a mechanism for 
proper follow up of patients in community on regular basis. 
Nurses with specialist knowledge and skills shall be deployed in 
cardiac set ups across the country to educate heart failure patients 
and their families.  
Nursing curriculum shall include contents on maintaining quality 
of life among heart failure patients. Nurses shall be prepared at 
master level with specialist knowledge and practice to care for 
cardiac patients. Since this study utilized cross-sectional design, to 
determine association among variables and its strength 
cohort/follow up studies may be conducted. For gaining an in 
depth understanding of the challenges and issues faced by HF 
patients in community qualitative exploratory studies may be 
conducted. A multidisciplinary approach shall be used to tackle 
the multiple issues faced by HF patients in community. Hospital 
administrators may design special education pamphlets/lea�ets for 

RECOMMENDATIONS

is study was conducted in only three public sector hospitals in 
Peshawar with a sample size of 127 patients. e study �ndings 
may not be generalized to whole Pakistan due to its small sample 
size. However, this study was the �rst in its nature from Pakistani 
context as the researcher couldn't �nd any published study on the 
same topic from the local context. e study, therefore, may 
provide base line �ndings for further research work in this area.

LIMITATIONS 

Quality of life in heart failure patients is perception of the effects of 
heart failure on life of the patients. is study was carried out on a  
cohort of 127 patients who were hospitalized for heart failure in 
different hospitals of Peshawar. e data were collected through an 
adopted questionnaire, 'e Minnesota Living with Heart Failure 
Questionnaire (MLHFQ)'. �� is study also supports and validates 
the MLHFQ for its validity and reliability. In this study, the quality 
of life of the heart failure patients was measured; and, association 
between quality of life with selected demographic variables using 
Minnesota Questionnaire was determined. 
e study has proved that demographic variables has a signi�cant 
association with QOL. Women's QOL is severely affected by heart 
failure compared to their counterpart's male population. Another 
study conducted on 6700 patients on the same subject also 
supports the current study results that in patients with heart 
failure, 70% of the patients were female. �� In relation to the 
Quality of Life, female patients were found more depressed 
compared to their counterpart's male population. e relative 
better quality of life in men may be due to the fact that men have 
more physical and mental strength compared to women in general. 
e �ndings of this study show that marital status has a signi�cant 
impact on the QOL of the heart failure patients. It has been noted 
that unmarried patients live poor quality of life compared to 
married patients. is is because married patients have relatively 
more social and emotional support. Results of our study show that 
those patients who live in joint family have better QOL compared 
to those in nuclear family because of extensive social and 
psychological support. �� Statistics of our study show that 
socioeconomic factors have also a signi�cant association with 

DISCUSSION 

QOL in heart failure patients. e next hypothesis of our study 
was to explore whether quality of life is associated with literacy 
rate of the patients. QOL was found to be poorer in those who 
were illiterate and were unaware of the disease process. Education 
helps the patients to adopt themselves to �ght with the disease and 
its consequences. A similar study also supports the �ndings of our 
study that low literacy level of patients associated with worse heart 
failure quality of life.�⁵
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ABSTRACT 

Despite the fact that rehabilitation medicine is an important pillar 
of modern medicine yet physiotherapy has not received much 
attention in past.��  Although there seems much focus on physical 
therapy treatment along with pharmacological treatments in some 
area of the world.� Physical therapy students, interns and clinicians 
should be capable of proper assessment, diagnosis and treatment.⁴ 
e suggestions from the Institute of Medicine emphasize on the 
need for clinical training programs so that the new graduates will 
have �ve very important skills that included the care directed to 
the patients, interdisciplinary team approach, and practice based 
on evidence and ensuring quality services.⁵ Moreover, the World 
Confederation of Physical erapy guidelines recommend that 
competent physical therapists should have the following four basic 
patient management skills: examination, assessment, diagnosis and 
prognosis at bachelor level degree.⁶
In 2001 & 2002, the students of university of South Carolina were 
selected and were checked on the basis of their clinical 
competency by using a test which is called clinical skills step two. 
In the test the students were asked to manage a speci�ed group of 

patients. e competency of them was based on their groups and 
their test scores. Both of them were the most important factors in 
the study determining skilfulness, however, the future of the 
students did not depend much on the scores obtained in the test 
compared to predicted eligibility.⁷ Although there are several tools 
for assessing the competence of PT's trainees, the Clinical 
Instruments Evolution Tool is designed to compare the 
performance of trainees with a higher benchmark, namely the 
level of competent PT.,  Due to increasing number of 
physiotherapy colleges in Pakistan, a huge number of new 
physiotherapy graduates have tremendously increased in the last 
decade.�⁰ Higher Education Pakistan has introduced that all 
academic physiotherapy programs require the completion of a 
mandatory 1-year clinical practice Internship.�� During internship, 
physical therapy interns are involved in assessment, diagnosis and 
management of patients. Because these interns are in direct 
contact with patients, it is necessary that they should have 
reasonable competency level in patients management skills. To the 
authors' knowledge, there is no study present which reported 
competencies of physical therapy interns in Pakistan. erefore, 
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Introduction: Graduates of physiotherapy educational and training programs should be expected to work 
as a competent clinician. Studies carried out in different parts of the world show contradicting results.  is 
study was designed to evaluate the competencies of physical therapy interns in patients' management skills.
Material & Methods: A cross-sectional study was carried out from July, 2019 to December, 2019 on �y-
two physical therapy interns who were working in different clinical settings. e sampling technique used 
for this survey was purposive sampling. Twenty clinical physical therapists assessed competencies of these 
interns using the modi�ed version of Clinical Internship Evaluation Tool. SPSS version 20 was used for data 
analysis.
Results: Clinical physiotherapists who assessed the competencies of the physiotherapy interns stated that 
the pro�ciency of all (n = 52, 100) participants in relation to patients management skills was satisfactory for 
their current educational level. irteen (25%) of the respondents had thinking that examination is an area 
of concern and more than a half (53.8%, n=28) mentioned that examination is an area of strength and 21.2% 
(n=11) of them gave no response about examination. Questions related to examination revealed that 
majority (n=45, 86.5%) respondents think that they obtain accurate history. Similarly, majority (n=47, 
90.4%) of participants responded that they determine diagnosis for physical therapy management of the 
patients. On a scale from 0 to 10, the interns were compared to a competent clinician who is able to skillfully 
manage patients in an efficient manner to achieve effective patient/client outcome. About 44.2% (n=23) of 
the respondents gave 4 out of 10 rating, 51.9% (n=27) of them gave 5 number and 3.8 (n=2) of them were 
awarded 6/10 number of clinical competences.
Conclusion: We concluded from the study that almost all the physical therapy interns were competent in 
regards to in-patients management skills.
Key Words: Competence, clinical, physical therapy interns, patients management skills.



this study was designed to report the competency of physical 
therapy interns in patients management skills in Pakistan.
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MATERIALS & METHODS
A cross sectional study was conducted from July 2019 to 
December 2019. Fiy-two �nal year physical therapy students who 
were working as physical therapy interns in different clinical 
settings included Faisalabad, Lahore, Ghurki and Kharian, were 
selected for study through purposive sampling. Twenty clinical 
physical therapists assessed competencies of these interns using 
the modi�ed version of Clinical Internship Evaluation Tool. 
Clinical Internship Evaluation Tool is the tool that is used for the 
assessment of physical therapy interns' performances and 
competencies. e tool is developed by professionals working in 
the University of Pittsburgh. is tool has two parts: the �rst part 
covers the professional attitudes i.e. Safety, ethics, initiative, and 
communication skills. e other part assesses the interns' 
performances and covers the sections of examinations, 
evaluations, diagnosis/prognosis and interventions. ⁹ Data 
collected was entered and analyzed through SPSS version 20. 
Results were displayed through charts and tables wherever and as 
needed.

RESULTS 
Twenty (15 female and 5 male) clinical physical therapists assessed 
the competencies of 52 physical therapy interns. Majority of these 
physical therapists had 6-10 years' experience (table 1). All of the 
included interns' levels of competency of in-patient management 
skills were reported as 'satisfactory for their current level of 
education'. irteen (25%) of the respondents was of the view that 
that the current examination was one of their areas of concerns, 
while more than a half (53.8%, n=28) mentioned that examination 
is an area of strength. A total of 11 participants (21.2%) gave no 
response about examination (Table 2). Questions related to 
examination revealed that majority (n=45, 86.5%) respondents 
think that they obtain accurate history (Table 3). Similarly, 
majority (n=47, 90.4%) of participants responded that they 
determined diagnosis for physical therapy management of the 
patient (Table 4). On a scale from 0 to 10, the interns were 
compared to a competent clinician who were able to skillfully 
manage patients in an efficient manner to achieve effective 
patient/client outcomes. About 44.2% (n=23) of the respondents 
gave 4 out of 10 rating, 51.9% (n=27) of them gave 5 out of 10 
rating and 3.8% (n=2) of them were awarded 6 out of 10 rating for 
clinical competence.

Variables

Gender

Male

Female

Age(years)

21-29

30-40

>40

Experience (years)

1-5

6-10

>10

Quali�cations

BSPT

DPT

Master's

PhD

Employment

Government Sector

Private Sector

City 

Faisalabad 

Lahore 

Ghurki

Kharian 

25%

75%

30%

45%

25%

30%

45%

25%

10%

45%

45%

0%

55%

45%

50%

40%

5%

5%

5

15

6

9

5

6

9

5

2

9

9

0

11

9

10

8

1

1

Table 1: Characteristics of 
Clinical Physical therapists (PTs) Assessor

Frequency Percentage

Table 2: Respondents' perception about area of concern and area of strength
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Physical therapists are directly involved in assessment, diagnosis 
and treatment of various musculoskeletal and neurological 
conditions and that's the reason that competency of Physical 
therapist and Physical therapy interns are necessary. �� In recent 
years number of physical therapy institutes and physical therapy 
graduates have been enormously increased.�� In order to provide 
standard care to clients, it is necessary to determine competency of 
physical therapists and interns because they asses, diagnose and 
treat patients in clinical settings.�⁴ However, there is limited 
literature available regarding assessment of competency of these 
clinicians in patients management skills.  erefore, current study 
was designed to report competency of physical therapy interns in 

DISCUSSION patients management skills. 
Results of the current study showed that almost all physical 
therapy interns were competent in patients management skills. e 
reason behind it can be the curriculum designed for physical 
therapy students in Pakistan by Higher Education Commission, 
Pakistan which is in line with international standards.  Secondly, 
due to increasing awareness about physical therapy treatments in 
general population, physical therapy students are keen to learn 
clinical things with much priorities and therefore, the interns seem 
to have reasonable level of competencies in patients management 
skill. irdly, access to internet and introduction of evidence based 
physical therapy also helps in developing competency in patients 
management skill.  Results of this study are in accordance with the 

Figure I: Questions related to examination

Figure II: Questions related to diagnosis and prognosis
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study conducted in Saudi Arabia that found that overall physical 
therapy interns were competent in patients management skills.�⁵ In 
the latter trial, few issues related to interns competencies were also 
identi�ed, however, the over result favored that the included 
interns had reasonable level of competencies.  In another study 
which was carried out on the levels of competencies in physical 
therapy interns, it was revealed that four areas needed further 
improvements in terms of competencies of the included interns. 
e areas which required improvement included background 
knowledge of the patients, skills in communication, 
documentation and the ability to manage the differences.�⁶ 
e study's   summative scores of the four major domains in the 
patients' management category showed that the PT interns' 
performance in the examination domain had the highest mean 
score compared with the other domains followed by the 
diagnosis/prognosis, intervention and evaluation domains with the 
percentages of 53.8, 21.2, 19.2 and 9.6, respectively. ese results 
are contradicted to a study conducted in Saudi Arabia that 
concluded that evaluation was the domain with the highest mean 
score compared to other domains.  is study pointed towards 
improvement in some areas that were found weaker compared to 
other areas in the interns. One of these areas is 
diagnosis/prognosis with a percentage of 57.7. is study is 
supported by a study conducted in 2013 in Saudi Arabia that 
found clinical examination, prognosis, diagnosis and intervention 
areas of improvements in the included interns.�⁵
On a scale from 0 to 10, the students compared to a competent 
clinician who is able to skillfully manage patients in an efficient 

manner to achieve effective patient/client outcome, about 44.2 
percent of the respondents gave 4 out of 10 rating, 51.9 percent of 
them were awarded 5 number and 3.8 percent of them were 
awarded 6/10 number for their clinical competencies.

CONCLUSIONS 
is study concluded that the physical therapy interns were 
competent in treating the patients and in providing quality care to 
the patients. ese results were consistent with the training they 
get as part of their curriculum. However, the need for further 
improvements in some areas was highlighted. Further studies must 
�nd out the viewpoints of physical therapy interns and other 
stakeholders, including clients, providers, and healthcare systems. 
ere were indications for the need of further improvement in 
certain competencies and skills such as clinical examination, 
evaluation, diagnosis and prognosis, and intervention.

LIMITATIONS
In this study, a limited number of interns was included therefore 
the results of this survey cannot be generalized to the all clinical 
interns working around the country.

RECOMMENDATIONS 
It is recommended to conduct further studies with larger sample 
size of physical therapy interns. Moreover, Comparative studies 
can be conducted to �nd out the differences in clinical 
competencies of Pakistani physical therapy interns with physical 
therapy interns of other countries having same/similar 
quali�cation.
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ABSTRACT 

Transgender is a broad term that is used to describe people with 
different gender identities (different from their natal sex), 
expressions or behaviors� including cross-dressers� and 
genderqueer.� Due to different gender identities, transgender 
people are extremely vulnerable to discrimination, violence and 
marginalization, ultimately affecting their health and wellbeing.⁴ 
is is evident from various studies that have highlighted suicidal 
ideation and suicidal attempts among transgender youth.⁵⁸
Suicidal ideation is referred to as suicidal thoughts such as 
thinking about, considering or planning suicide.⁹ ese thoughts 
occur mostly in people who are depressed and not satis�ed from 
the way they are living. Unlike heterosexual people with strong 
network support in times of depression, transgender people �nd 
themselves deprived of network and social support system. Non-
existence of such support leads transgender people towards 
suicidal attempts. e main cause of depression among 
transgender people is the discriminatory attitude of a society 
towards them. Previous researches have highlighted that 
transgender youth face discrimination especially in education�⁰�� 
and employment.���⁵ Due to lack of education and limited 
employment opportunities, a big number of transgender youth are 
found to be engaged in sexual activities in developing countries.�⁶
In developing countries, transgenderism remained a taboo like 
some of the other taboos in these countries. As a result, 
transgender community is socially excluded from the main stream 

and sometimes, is not even allowed to perform the normal social 
activities and roles.� Social exclusion is a hoarding of convergent 
processes arising from the heart of economy, politics and society.�⁷ 
Social exclusion is a process that prevents speci�c individuals or 
groups from full participation in social, economic and political 
activities, thus not qualifying for their rights. 
Despite the fact that transgenders are prone to many restrictions 
and disparities in developing countries, still judiciary systems of 
some of the developing countries advocated their rights e.g.  
Supreme Court of Pakistan in 2009 ruled in favor of civil rights of 
transgender citizens. In 2018, Government of Pakistan formally 
recognized the transgender community and passed e 
Transgender Persons (Protection of Rights) Act. However, despite 
the enactment of the transgender Act, still the progress made so 
far regarding protection of transgender people in the country 
especially in terms of their health, education and employment, 
remained unsatisfactory. 
It may be hypothesized that lack of educational and employment 
opportunities have driven transgender youth towards substance 
abuse and sex work in the country.�  �⁸  �⁹ ese are some of the 
factors that can be associated with an increased suicidal ideation 
and suicidal attempts among transgender youth.�⁰ Moreover, it has 
been reported that rejection by immediate families of transgender 
remained one of the other causes of suicidal attempts in 
transgender youth.� 
Previous researcher have pointed out that when transgender youth 
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Introduction: Transgender community across the world is extremely vulnerable for abuse, discrimination 
and violence. is vulnerability leads the transgender community towards suicidal ideation and self-harm. 
is paper attempts to study the phenomenon of social exclusion and how it relates to suicidal ideation and 
self-harm amongst the transgender youth living and working in a society. 
Material & Methods: e study adopted qualitative approach using document analysis, semi-structured 
interviews and focus group discussion. Interviews and focus group discussion were held with twenty-six 
respondents selected through snowball sampling technique.
Results: e results indicated that transgender community was prone to suicidal ideation and self-harm 
tendencies. Loneliness, gender identity crises, police behavior and bad attitude of gurus were some of the 
contributing factors to suicidal ideation in the studied group of transgenders.
Conclusion: e biggest reason among transgender for suicidal ideation is their gender identity having the 
concept of 'incomplete life'. e ambiguous gender identity of studied transgender has more suicidal 
ideation in them than their normal counterparts. e behavior of their families and unsuccessful 
relationships are the strong predictors of self-harm in them.
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are rejected by their families, they tend to join transgender group 
headed by a 'Guru' (elder of the transgender group) in the vicinity 
of their homes.��  ��  e 'gurus' are least bothered about 
education of these transgenders and mainly focus on teaching 
skills like dancing and begging to their newly adopted transgender 
youth. ese are some of the skills which are helping them to earn 
a livelihood for them and for their 'gurus'. Apart from these skills, 
transgender youth involve themselves in sex work that brings extra 
money to live a life. Involvement in sex work make transgender 
youth vulnerable, thus face physical violence and sexual abuse that 
leads to emotional instability.�⁸  �� It is pertinent to mention that 
such activities are not allowed by the country law which make 
these transgenders prone to violate law of the land.  
One of the most important issues faced by the community 
included is gender identity. Gender identity is a state of mind that 
re�ects one's sense of being male and female. It is based on 
culturally de�ned set of attributes and behavior that is associated 
with the public declaration of masculinity and femininity.�⁴  From 
early childhood, behaviors and attitudes are associated with each 
gender. As child grows, she/he comes to know what is appropriate 
and what is not according to one's natal sex. e person who 
deviates from these described behaviors of gender is termed as 
transgender.�⁵
Transgender are socially excluded from the main stream society. 
Basically, social exclusion is a self-explanatory term, which refers 
to the people being evaded off the society, from performing the 
normal social activities and roles.� Social exclusion is a hoarding of 
convergent processes arising from the heart of economy, politics 
and society. It is such a process and method that prevents speci�c 
individuals or groups from full participation in social, economic 
and political activities and from performing their rights. It is 
assumed from exclusionary relationships based on power and 
rights that sometimes minorities, such as transgender, are excluded 
from the society.�⁷
In early childhood, if a boy shows girlish way of walking and 
talking, keeps so nature attitude like girls, doing household 
chores, are initially not opposed by the family, however, they are 
mocked by family members while doing these things which are not 
regarded �t for their gender. But if it continues at adolescence age, 
the boy (transgender) faces offensive attitude of the family and 
friends. Resultantly, transgender adolescent encounter huge 
humiliation, negligence and sometimes abuse in their daily lives.�⁷ 
Society's oppressive and violent behavior continues when it comes 
to transgender's education and employment. ey are unable to 
complete their education, and hence cannot compete in the 
society.�⁰ 
In Pakistan, researchers explored that transgender do not have any 
explicit roles to perform due to their unde�ned gender.� ey 
cannot do household chores as they are not categorized as women 
and they cannot do outside chores of the household as a man due 
to unde�ned category of man. ese ambiguities of societal norms 
of only binary division of gender leave them with the emotional 
disturbance. 
In Pakistan, a quite number of transgenders were raped and 
tortured to death by some of the police officials in 2009. Aer 
these incidents, Supreme Court of Pakistan gave a landmark 
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decision to the transgender community the right of identity.�⁶  is 
included issuance of identity cards (IDs) issued by National 
Database and Registration Authority. is includes the type of 
transgender i.e. male transgender, female transgender or the 
intersex. is was the �rst step towards the recognition of this 
community into society.�⁷ Aer gaining the legal status in 
Pakistan, the transgender community casted votes in the elections 
of 2013 for the �rst time in Pakistan's history.�⁶ However, despite 
having legal right of identity, there are issues which transgender 
faced in Pakistan as reported by the media including social media 
where many videos have been shared where transgender youth 
face brutal treatment from the society.
A transgender was shot when she was unable to provide smaller 
currency of 1000 rupees note that was showered on her while 
performing dance in a wedding. It was considered as the 4th 
murder in Khyber-Pakhtunkhwa till 2018 and 57th since 2015.�⁸ 
Transgender had gruesome amount of attacks in KPK and these 
brutal cases continue to increase even aer the Transgender 
Protection Bill (discussed in the coming section). One of the other 
incidents showed the insensitivity of the medical department when 
a transgender body was brought to them murdered and beheaded; 
they refused to take the body claim as it will create a mess in their 
freezer. Her body was then le in the back of the pickup truck.�⁸
Despite the fact that transgender community remained vulnerable, 
still, the government of Pakistan brought many constitutional 
changes to protect rights of this community. One of such efforts is 
passing 'transgender protection bill 2018'. is bill was passed by 
the parliament of Pakistan in 2018 to protect transgender against 
the discrimination they faced for the last 70 years. e aim of this 
bill was 'to solve the problems of transgender which they faced in 
their daily lives generally'. Gender identity, education, employment 
and the medical problems were highlighted in the Bill speci�cally. 
e Bill stated that trans community could not be discriminated or 
unfairly treated on the grounds of their gender identity as far as 
education, employment and medical treatment is concerned. No 
one can be deprived of the service or the public good on the basis 
of their different gender orientation. e government is in the 
process of formulating non-discriminatory schemes and programs 
for transgender community. e government has taken necessary 
steps to rescue and rehabilitate transgender. Forced begging or any 
kind of labor, or restricting transgenders to visit any public place, 
or forced leaving homes or village or any community, threatening 
to life attitude by any person or involving them in any activity of 
sexual, physical or verbal abuse are  considered as the punishable 
offense and a person committing these crimes are liable to be 
imprisoned for a minimum six months in the country now.�⁹
Research studies have shown that the identity-based victimization 
and discriminatory attitudes trigger the suicidal ideation among 
transgender community.��  �⁴ However, in Pakistan, majority of 
the studies have been carried out in terms of health issues faced by 
transgender community in general and little is discussed about the 
transgender youth and their suicidal ideation and self-harm due to 
social exclusion. us, the present study's main objectives were to 
explore the transgender identity and its association with suicidal 
ideation. e second objective was to �nd out the reasons of self-
harm among transgender community and its association with 
social exclusion concept. 
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e present study is based on 'Interpretivist Phenomelogical' 
research. is paradigm allows the researchers to see the world 
through the lens of reality based on the experiences and 
perceptions of the participants.�� us, exploration of factors 
requires data to be gathered through qualitative techniques rather 
than quantitative techniques. erefore, interpretivist paradigm is 
most suitable to have an in-depth information and knowledge 
about the transgender person and the factors causing suicidal 
ideation and self-harm in this community. 
is study explored different factors of suicidal ideation and self-
harm among transgender. For this purpose, the transgender 
community within the vicinity of Rawalpindi (Pakistan) was 
targeted. Saddar, Fazal Town and Commercial Market were the 
main areas where semi-structured interviews were conducted. In 
addition to interviews, a focus group discussion and analysis of the 
document (Protection of Rights Bill 2018) were used to generate 
data for this research. Semi-Structured Interview (SSI) consists of 
20 open ended questions was the tool to collect data from this 
group. In total, twenty (20) interviews were conducted. Out these 
interviews, 17 interviews were done with transgender and 3 with 
'gurus' - elder of transgender community. Purposive sampling was 

MATERIAL & METHODS

the selection method in which the process was guided by the 
purpose of study.�� 
For this study, one focus group discussion was also conducted. 
Focus group discussion is a grouped activity or a discussion on a 
particular topic. e composition of this discussion needs the great 
care while practicing to get the best discussion out of it from the 
different people involved in the process.�⁴ A focus group 
discussion, containing 6 transgender who were inhabitant of 
Rawalpindi city, was done to get an in-depth understanding of 
their lived experiences. e transgender for the purpose of focus 
group discussion was gathered from Fazal Town.  is study was 
completed in six months from February to July, 2018. Data analysis 
was done by developing codes of transcription, sorting of the data 
and then themes were generated.�� 
�%�F�N�P�H�S�B�Q�I�J�D���E�F�U�B�J�M���P�G���Q�B�S�U�J�D�J�Q�B�O�U�T
e current research interviewed twenty transgender living in 
Rawalpindi city. Another group of 6 transgender participated in 
the focus group discussion. All the transgender interviewed were 
doing two types of job in Rawalpindi either working as beggars or 
as dancers at the wedding functions. e transgenders were 
earning by these ways for many years because in this society they 
were not le with many options. Due to the sacred month of 
Ramadan (the time when data was collected), they were begging 
on the roads; as at this time of the year, no wedding functions were 
available, hence they were le with the sole option of begging. 

THEORETICAL FRAMEWORK
is research is underpinned by the theory of Suicide by Emile 
Durkheim. Durkheim proposed that a person can commit suicide 
due to multiple reasons and these reasons were segregated on the 
basis on connection between an individual and society (termed as 
social integration) and the degree of a society which can in�uence 
an individual (termed as social regulation). ese two dimensions 
were further divided into four terms. When a person commits 
suicide due to lack of support by his social group is termed as 
Egoistic Suicide. Sometimes a person is greatly involved in some 
kind of group and all they care about achieving the goals and 
working for the bene�t of that particular group and in return, they 
can even take their lives for the cause of the groups. is type of 
suicide is termed as Altruistic Suicide. Another type of suicide is 
Anomic Suicide which is when a person has low social regulation 
due to sudden shock or changes, then the person commit suicide 
as the life become hard for them to handle so they get rid of their 
miseries by ending their lives. e kind of suicide which is done by 
those people who have been under the tight control and 
regulations by the society is termed as Fatalistic Suicide. ey have 
been under continuous threat of achieving the goals and following 
the rules and regulations that they totally lost their self and 
commit suicide.
is research is supported by Durkheim's 'Anomic Suicide' such a 
type in which the person cannot handle the sudden change in their 
life. It includes those people who were isolated from the society 
including sudden changes in family or the employment issues. e 
individuals no longer been able to participate in the society.�⁰ 
Anomic Suicide is related with anger emotion. It involves the 
sudden loss of social status, if a person recognizes himself for 
bringing a shame to the family, an implicit behavior of threat to 
social bond or the fear of isolation or exclusion due to 
embarrassment.�⁵ Durkheim portray that the stigma attached to 
the transgender people mostly due to hopelessness and unbearable 
pain and self-awareness i.e. transphobia made them vulnerable to 
think about suicide.��



59

Table 1: Demographic details of Interviewed Transgender

Table 2: Demographic details of focus group discussions' participants
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RESULTS AND DISCUSSION 
Aer the data analysis - through coding, sorting, re-coding- 
themes were generated from the data. Following are the themes 
presented in this discussion give us an in-depth understanding of 
their daily lives and how they cope with the harsh realities of life 
and which keeps them motivated.  
Realization of the Gender Ambiguity
Contrary to the mythical view about the marginalized community 
of transgender that guru demands the custody of the child born 
with ambiguous genitalia, our study �ndings showed that most of 
the studied transgenders had spent early childhood with their 
families till they start to show the behavior against the set norms of 
the society (indecorous). At the point when unusual and 
unaccepted behaviors were shown by the transgender child in the 
family, they faced harsh behavior from family members, especially 
the male family members. e most important factor that was 
revealed during the interviews was the “realization of the gender 
ambiguity” by the family. Male members of the family target 
transgender the most as they were of the view that girlish attitudes 
and activities of the transgender will bring shame to the family. 
e families were strongly conforming to the set societal norms, 
attitudes and behavior for girls and boys. e key informants 
shared that showing different feelings and behaviors were coming 
from their inside, as they felt a strong difference of their body and 
soul, and there was an urge that could not be stopped, and this was 
beyond their control to express themselves. 
e �ndings of this research show that transgenders, having the 
discomfort with their true identity, were intimidated by the family 
and society; who elucidated that they were somewhat different 
from their siblings due to their deviant behavior. Due to 
restrictions and pressure imposed by family, friends and society on 
transgender, the transgender children searched for the outlets, 
where they �nd solace. In this search, they ultimately reached to 
the transgender community, who lives in different pockets of the 
city. In this community, they were accepted as they were and could 
do what they want to do. In the conservative country like Pakistan, 
where the family is the source of social training for a child, and is a 
shelter in the time of crisis, the transgenders have no place in the 
family. us, leaving no other option than to join transgender 
community. 
e argument which we want to present here that if a family wants 
to support a child (though reluctantly), who is transgender – they 
cannot provide the necessary shield to the child. Because they face 
shame, guilt, and stigmatization due to their transgender child. In 
addition to this, absence of professional assistance and guidance at 
the local level, parents cannot support their different gender 
identi�ed child. 
Neighborhood plays another important role in the realization of 
gender ambiguity as reported by key informants of this research. 

e age of the transgender interviewed for the purpose of this 
study ranges from 18-65 years. at includes three gurus who were 
aged between 34 to 65 years. ese all were not well educated. 
Most of them have completed their primary or middle education. 
ose transgenders who were selected for focus group-discussions 
were aged between 20-27 with the maximum quali�cation of 
matric (high grade schooling completed). Most of the studied 
transgender le their education due to unwelcoming and harsh 
behavior at the school. 

Neighbors question about the different gender identi�ed child. In 
return, family gets offended and treats their child badly. Neighbors 
bigotry behavior against the transgender children made them 
realize their difference of gender identity. Such uncomfortable 
encounter on the daily basis had a really bad impact on their 
minds at a younger age, where they were unable to understand the 
set norms and stereotypical roles de�ned for males and females. 
It is also to argue that at times, transgender adolescents become 
attracted and in�uenced by peers with whom they hang around. 
Due to the in�uence of the company, they gain interest in the 
transgender community and adopt the life style of transgender to 
earn their living. Although, frequent repulsions and continuous 
discrimination faced by the society, made transgenders vulnerable 
economically and they live with poor �nancial conditions. Other 
social issues were part of their lives, in addition to their �nancial 
issues.
Suicidal Ideation
e term suicide attempt is a nonfatal, self-directed, injurious 
behavior that a person performed with intent to die, even if the 
behavior does not result in injury. In addition to this, suicidal 
ideation is defined as thinking about, considering, or planning 
suicide.⁹ It is researched out those diseases like hopelessness, 
depression, alcohol abuse are associated with increased risk of 
suicidal thoughts in Lesbian, Gay, Bisexual and Transdenger.�⁵ e 
factors studied in this research were having gender dysphoria, 
anger in transgender community due to years of rejection, 
prejudice and discrimination in their daily lives on regular basis. 
us, an elevated rate of anxiety, depression and worst of all has 
suicidal thoughts prevalence in transgender community. 
Another factor among transgender for suicidal ideation is the 
'gender identity'. eir identities of being a transgender lead them 
to such an extreme like suicidal ideation. Inability to live a normal 
life in the society makes them feel that they are incomplete and 
they need to hide their identity. Neighbors and society made them 
realize that their siblings are normal, and they are the ones who 
have problem. When they compared themselves with their 
siblings, they had suicidal ideation. Hopper elaborates the same 
�ndings and shows that among transgender people, suicidal 
ideation was common due to rejection of their identity and being 
segregated from the mainstream society.�⁶
In connection with the research done in other countries, our study 
also found that being “lonely” is the primary cause of suicidal 
ideation in some of the transgender. It is explained in this way that 
“when we were ill and had no one around us to take care of, at that 
time we thought about the suicide.”  It is also explained by the key 
informants that loneliness is a social pain that makes a person feel 
alone and outcast from the society, thus leads them to have 
suicidal thoughts. 
Transgender live in groups within their transgender community in 
a place known as “dera”. Each group comprises of ten to twenty-
�ve members which is led by a head or mentor. e supervisor of 
the dera is called 'guru' or 'dada'. e guru of the guru is called as 
'maha-guru'. e kinship between master-disciple or guru-chaila is 
the signi�cant of all. It is respected as mother-child relation.�⁷
One of the main reasons of suicidal ideation among transgender 
was 'Guru's attitude'. Sometimes bad attitude shown by guru push 
them towards suicidal ideation. For example, one of the key 
informants quoted that “my guru beat me because I broke a cup”. 
Another informant said that “my guru didn't allow me to go to the 
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e biggest reason among transgender for suicidal ideation is their 
gender identity having the concept of 'incomplete life'. e 
ambiguous gender identity of studied transgender has more 
suicidal ideation in them than their normal counterparts. Family 
attitude and behavior, lack of male family members' support, 
questioning of neighborhood and relatives make transgenders lives 
difficult and make them to think about self-harm and suicidal 
ideation. In addition to this, police a public institution also plays a 
major role in de�ning their self-harm and suicidal thoughts.   

CONCLUSION

funeral of my mother to pay her last respects”. It can be concluded 
that exclusion from the family and continues oppression from 
guru, leads to drastic effects in the life of transgender. e 
transcriptions provided by the 'Durkheim theory' that articulated 
different assumptions about suicide provides the basic foundations 
for the Lesbian Gay Bisexual and Transgender experiences of 
exclusion from the mainstream society. ey are socially isolated 
due to their sexual orientation that engages them in suicidal 
ideation or non-fatal attempted suicide.
Interpersonal con�ict and relationship breakdowns are other 
reasons of suicidal thought among those people who face social 
exclusion.�⁸ In our research, we came across different experiences 
of exclusion which had lead to suicidal ideation among 
transgender who shared their experiences with us. One of the key 
respondents shared that “I want to have my own family and want 
to live a happy life. However, due to my gender identity, no woman 
loves me. No one is ready to have a relationship with me. In 
absence of a love relationship, I feel alone as I cannot live with my 
own family due to unacceptable behavior. e absence of love in 
my life made me to think about suicide. Why I have to live, if there 
is no love for me.”
Self-Harm
Suicide is defined as 'the behavior of self-directed injury that cause 
death⁹ which includes fatal and non-fatal attempts. e non-fatal 
attempts are termed as self-harm.�⁹ Transgender have the high 
tendency for self-harm. Scholars elaborates that victimization 
increases the risk of psychological distress, suicidal behavior and 
self-harm in different sexually identi�ed minorities including 
Lesbian. Gay, Bisexual and Transgender.�⁵ Victimization has a 
variety of forms that are associated with self-harm and suicidal 
behavior such as witnessing parental violence, sexual abuse, 
violent partners and sexual assault. ese factors of victimization 
usually cause the suicidal behavior and self-harm.35
ere are multiple factors shared by transgender in our research. 
Transgender considered their 'love-life' as the most difficult 
situation to cope with, as they know that their relations will never 
last long. Transgenders have relationships with male (straight) 
people. ey have long-term and short-term relations; relationship 
longs for 5-6 years and sometimes lasts only for 3-4 months 
respectively. Upon asking, transgenders explained that by having 
such love relationships, they feel like that they are like complete 
humans; women in most of the cases. In the beginning of the 
relationship, both parties feel good but transgenders know it 
clearly that relationship will not be for a long time. is 
inconsistency of relationship disrupts their lives; however, they still 
believe in love and continue making such relations. e making 
and breaking of love relationship gives them a feeling as if they are 
normal human beings and can live a routinized normal life. Many 
transgenders shared their suicides' attempts at the time when their 
partners le them. Some of the transgenders who had long-term 
relationships shared that when they broke up; they could not 
accept it and tried to commit suicide to get rid of their lives' 
miseries.
Male dominance at the household level plays another important 
role in pushing transgender towards self-harm. When male family 
members taunt them, insult them and beat them for their different 
gender identity or behaviors - which are not synchronized with 
their natal sex.  is dissimilar behavior was not accepted by male 

family members and caused ri between the relationship and 
family ties as well. Transgender urged to be accepted as a female 
family member in the family, but it was not possible for male 
family members to accept them, thus force them to leave the 
houses. is leads to self-harm ultimately.  
e key informants frequently complained about the attitude of 
the police. On daily basis, the police demand shares in their 
earnings. Transgender shared that they earn a little amount of 
money through lots of hardship such as begging and dancing at 
weddings etc. And at the end of the day, when they get money, 
police ask for shares in that money. “Imprudent behavior” of the 
police is another problem which they face in their daily lives. If a 
transgender gets arrested due to any reason, police detained them 
in the male section of the jail, this create stress and depression 
among transgender community. According to our key informants, 
they are reluctant to go to male prison as they are mistreated by 
the men such as bullying, sexual assault and rape. Transgender, 
many times demanded from the police, that they should be sent to 
women's jails or in separate jails, however, police show insensitive 
and bigotry behavior and send them to  man's jails. e police 
never respect their demands of changing the cell. e violence 
against transgender oen goes unreported due to the lack of 
support from any institution including police. Transgender 
community does not trust police due to above mentioned reasons. 
erefore, they try to harm themselves or try to commit suicide as 
they are unable to �nd any other way to avoid these problems.

e present study is limited in some respects.
�x e study was limited due to time and cost constraints. To 

gather information through qualitative techniques 
requires time. is study was completed within a time 
frame of 5 months, which is too short to gather all kinds of 
information. In addition, cost factor is also one of the 
hindrances in data generation, as the cost was borne by the 
researchers. erefore, data was only gathered from 
Rawalpindi city. 

�x ere is a possibility that the researcher might have failed 
to cover some aspects of the life of transgender people 
because observation is a time-consuming process and 
researchers were not given enough time by the informants 
as they were approached during the time of their work i.e. 
begging.

LIMITATIONS
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RECOMMENDATIONS 
�x It is recommended that transgender should be aware of the 

recent trends and changes that are happening in Pakistan 
related to transgender community. 

�x It is suggested that there is a need to reform educational 
institutions to cater the need of getting education of third 
gender in Pakistan as per Constitutional right. 

�x It is also recommended that family should be aware about 
the problems and difficulties which a transgender has to 
face in their daily lives. 

�x It is also important for the policy makers and the NGOs to 
aware parents about the gender ambiguity. Proper 
counseling sessions should be arranged for parents and for 
gender ambiguous children that may help parents and 
children to overcome the problems in their day to day 
dealings. 

�x If the parents were reluctant to own a transgender, then 
there should be proper institutions for transgender like 
“old-age homes” or “orphanages.” ese institutions will 
be responsible to take care of transgender's brought up and 
all other human rights. ese institutions will help them to 
gain different skill that can help them to earn through 
respectable means. Rehabilitation centers should be made 
to cater the issues of transgender people to lessen suicidal 
ideation and self-harm. ese kinds of centers or sessions 
should be handled by trained personnel who understand 

FUTURE DIRECTIONS 
To gather knowledge and information on such a diverse, 
complicated and sensitive topic, it is suggested that future 
researchers should expand the research to other cities of Pakistan. 
is will provide an in-depth understanding regarding 
transgender community living in different regions and their issues. 
is will help to get an idea that how are the transgender been 
treated in different provinces of Pakistan. e study used 
qualitative approaches with purposive sampling technique. It is 
suggested that future research should be conducted using a mixed 
method approach, which can yield better result over larger 
population.
is study focused on the transgender working as beggars and 
dancers. It is suggested that future research should consider the 
transgender working as professionals, for example, in different 
institutions and also sex-workers and investigate suicidal ideation 
and self-harm in them due to their occupations. 

the sensitivity of these issues. 
�x is research analyses that transgender people frequently 

been mistreated by the police official. ey need to be 
protected against the oppression of police and the 
transgender should be aware of the penalty one has to face 
if they harm transgender. In this scenario, they can raise 
their voice against these kinds of offenders through media 
or NGOs working for the well-being of transgender
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ABSTRACT 

Erythrocytes are the erythroid lineage of these colony forming 
units. Erythrocytes endure �ve developmental stages between pro-
erythroblast and mature erythrocyte in about one week during 
circulation with the help of erythropoietin.� e �rst phase is 
called the pro-erythroblast phase, the second basophilic phase, the 
third phase is of poly chromatophilic erythroblastin, the fourth 
phase is of orthochromatophilic erythroblast, the �h and last 
phase is the transformation to reticulocytes phase in which the cell 
disgorges its nucleus. It ranges from 0.5% up to 1.5% of 
erythrocytes in normal healthy adults. Reticulocytes get matured 
into erythrocytes when they enter the blood stream.� In humans, 
the mature erythrocyte has a life cycle of about 120 days.� e 
normal average number of erythrocytes in blood in an adult 
female and male is about 4.1 to 5.1×106/µl and 4.5 to 5.9 ×106/µl 
respectively.⁴ e erythrocytes have a stretchy biconcave disc 
appearance, which allows them to go effortlessly through the 
minute vessels. e bi-concave character of the erythrocyte 
upsurges its surface area making the gaseous exchange to take 
place easily. e cytoskeleton of erythrocytes is composed of lipid 
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Introduction: Erythrocytes have �exible, non-nucleated bi-concave shape with lipid bilayer cytoskeleton. 
Any alterations of erythrocyte shape make it susceptible to hemolysis. Blood for transfusion purpose is 
routinely stored in Citrate Phosphate Dextrose Adenine (CPDA-1) containing blood bags. During storage, 
blood undergoes an array of different morphological changes termed as “storage lesions” which makes it 
more fragile. is study was aimed to determine the structural and functional modi�cations in erythrocytes 
in CPDA-1 blood stored in local blood bank of KPK.
Material & Methods: Blood from twenty healthy volunteer donors was taken and kept in CPDA-1 
containing blood bags at Institute of Basic Medical Sciences (IBMS), Khyber Medical University (KMU). 
Hb-levels and Erythrocyte, Reticulocyte counts, Mechanical Fragility Index (MFI) and immuno�uorescence 
staining for ankiyrin1 protein were performed on fresh blood samples. Samples for reticulocyte count was 
taken for 5 consecutive days while for the remaining parameters, blood was taken at 5 days interval till day 
20th. e light and �uorescence micrographs were obtained accordingly and osmotic fragility tests were 
performed.
Results: A signi�cant mean reduction in erythrocyte counts and Hb-level was observed from day 0 to 20 
(p=0.001), while MFI increased from day 0 to day 20 (12.88%±7.58 p=0.001).  Reticulocyte count also 
decreased from day 0 up to day 5 (p=0.001). A weak association was observed between changes in MFI and 
erythrocyte morphology from day 0 to 20 (r=0.349), while the intensity and pattern of ankyrin1 protein 
expression appeared to change from day 10.
Conclusion: Blood stored for a week has same properties as fresh blood, however, important structural 
alterations start to appear aer the �rst week of storage and worsen with time. erefore, to gain better 
transfusion results, blood stored for up to one week can safely be transfused.
Key Words: Ankyrin1 protein, Blood storage, Cytoskeleton, Erythrocytes storage, Fluorescence microscope, 
Mechanical fragility index, Reticulocyte count, Transfusion safety. 

bilayer with a range of cytoskeletal proteins suspended from it. e 
cytoskeleton of erythrocytes is composed of cytoskeletal proteins 
suspended from lipid bilayer. Underneath the lipid bilayer 
membrane is present a spectrin-actin cytoskeleton, which is united 
by junctional complex that forms aplain hexagonal structure.⁵ e 
basic framework of the erythrocyte membrane is composed of a 
protein meshwork that armors the inner membrane surface. e 
membrane cytoskeleton comprises predominantly of spectrin, 
actin and its associated proteins (tropomyosin, tropomodulin, 
adducin, and dematin), protein 4.1R, and ankyrin. e integral 
protein that is responsible for the preservation of elastic nature and 
biconcave discoid structure of an erythrocyte is the Spectrin. e 
�rst connection location comprises spectrin-glycophorin C Bridge. 
e second, main connection site is the spectrin-ankyrin-band 3 
bridge, liable for the deformability and constancy of erythrocytes.⁸ 
Ankyrin1 or erythroid ankyrin, also acknowledged as ANK1, is a 
protein that in humans is encrypted by the ANK1 gene. ⁶⁹ It is a 
type of anchoring protein found in erythrocyte membrane 
cytoskeleton. During routine blood storage, these proteins derange 
with aging and result in deformity of erythrocytes shape and size 
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thus making them more susceptible to hemolysis.⁸⁹ is 
characteristic is signi�cant owing to variability in routine blood 
storage practices for transfusion purposes.
Blood transfusion has always been considered vital in any health 
system. Transfusion of the erythrocytes have lifesaving value in 
case of severe blood loss due to any trauma or injury, anemia, 
surgery, cancerous conditions, hemorrhage or any blood 
dyscrasias. ⁴⁶ Transfusion of whole blood can ease health and 
protect life if used applicably. Rendering to World Health 
Organization (WHO),�⁰ proper usage of blood items is de�ned as 
“the transfusion of safe blood products only to treat a condition 
leading to signi�cant morbidity or mortality that cannot be 
prevented or managed effectively by other means”.��Allogenic 
Blood (AB) transfusion is a key component of rehabilitation for 
patients with severe anemia, with more than 50% of patients 
admitted to intensive care units getting blood transfusions.�� Latest 
researches have proposed that the transfusion of stored blood is 
related with ampli�ed mortality, diseased problems, and organ 
letdown aer surgery and austere traumatic injury.���⁵ Together 
the volume and the time of transfused blood products have been 
recognized as sovereign threat features for multisystem organ 
letdown.���⁶ Oen, blood transfusions are associated with 
increased postoperative morbidity.�⁷�⁸ Blood is a valuable and vital 
resource and it should be cautiously managed and used only when 
truly needed.�⁹�� Regardless of the advancement in the wellbeing 
of allogeneic blood (AB) transfusions, there are still some probable 
hazards such as immunological responses, transfusion-transmitted 
infection, and bacterial infection.���� Packed erythrocytes 
transfusion is extensively used for the management of patients 
with anemia of dissimilar etiologies. It is therefore signi�cant that 
the transfused erythrocytes preserve their metabolic capability and 
perfunctory properties.
e Food and Drug Administration ( FDA ) approved whole blood 
collection and storage guidelines allows erythrocytes to be stored 
for up to 42 days, while the average storage time of transfused 
blood in the United States (US) is 15 days. is is because the 
blood transfusion aer this period of storage leads to signi�cant 
morbidity and mortality due to alterations in erythrocyte shape 
and structure, which are collectively termed as “storage lesions”. 
ere is a loss of surface to volume ratio, thus causing increase in 
mean corpuscular hemoglobin concentration (MCHC), osmotic 
fragility (OF), mechanical fragility (MF) and decrease in 
reticulocyte count. Such changes decrease deformability of 
erythrocytes. Stored blood cells undergo massive structural and 
functional changes during storage that may decrease the usefulness 
and viability of erythrocytes aer transfusion due to altered 
fragility.�⁴  Erythrocyte mechanical fragility (MF) refers to the 
tendency of erythrocytes to hemolyze or rupture due to shear 
stress. Whereas, the mechanical fragility index (MFI) can be 
assumed as the percentage of hemolysis that ensues when a sample 
of erythrocyte are exposed to mechanical and shear stress. is 
suggests that when cells undergo different levels of stress, a 
fragility pro�le can be computed by assessing the comparative or 
absolute extent of hemolysis prevailing at each level.�⁵�⁶ e 
increase in OF is suggestive of storage dependent membrane 
instability.�⁷ Hence, the mechanical properties of erythrocytes are 
primarily determined by cell shape, surface area to volume ratio, 
surface charge, membrane and cytoskeleton. 

Cross linkages when gets genetically disrupted, result in a 
congenital hemolytic anemia i-e; hereditary spherocytosis (HS) in 
which normal biconcave disc shape of erythrocytes is distorted 
and sphere-shaped cells are formed.�⁰�� Similarly, Glucose-6-
phosphate dehydrogenase (G6PD) de�ciency is also a common 
human genetic disorder associated with changes in glutathione 
redox status or band 3 cytoskeleton complex interactions.�� 
erefore, the objective of erythrocyte storage is to maintain its 
function and viability during the approved storage period. But 
modern storage mediums alter the functionality and viability of 
erythrocytes progressively through increased oxidative stress, 
altered metabolism and membrane damage.�� e survival time of 
erythrocytes aer 24 hours of transfusion is inversely proportional 
to the length of storage period. Such changes cause higher 
mortality rate, serious infections and multi organ failure in indoor 
patients.�⁴ Hence, the determination of time-dependent changes 
may be useful in better transfusion practices and reduced post 
transfusion mortality and morbidity.
Erythrocytes stored for transfusion purposes are prone to an array 
of morphological changes. In contrast to the aforementioned 
studies, the morphological changes have been identi�ed using light 
microscope and scanning electron microscope (SEM). However, 
not much work has been done to determine the time-dependent 
cytoskeletal changes in erythrocytes structural proteins i-e 
ankyrin1 using immuno�uorescence in banked blood. Similarly, 
the time-dependent changes in reticulocyte count as well as 
mechanical fragility of the erythrocytes in banked blood has not 
been studied much. So, this study was set to determine the effect of 
storage on the erythrocyte cytoskeleton in banked blood. is will 
be helpful in understanding the pathogenesis of erythrocytes 
structural disorders, thus devising ways for better diagnosis, 
prognosis and cure.

is was a laboratory based experimental study, which was executed 
in six months aer evaluation and endorsement by Graduate Studies 
Committee and subsequent approval by the Advanced Studies and 
R e s e a r c h  a n d  e t h i c s  B o a r d  o f  K M U  ( D I R / K M U -
AS&RB/CC/000840, and Ethical Review Board vide No: Dir/KMU-
EB/CC/000593) and Fatimid Foundation, Peshawar. Twenty healthy 
volunteer of age 17 to 40 years based on Erik Erikson's classi�cation 

25 of young adult blood donors' blood was taken in CPDA-1 
containing blood bags at Fatimid Foundation, Peshawar. e donors' 
blood collected by Fatimid Foundation staff was then screened for 
Hepatitis B, Hepatitis C and HIV by Elisa method. People who were 
anemic clinically having pale conjunctivae, Hepatitis B, Hepatitis C 
and HIV positive and those not �t according to WHO standard 

25guidelines for blood donation were excluded from this study.
Aer the blood was screened for the aforementioned infections, it 

® °was then processed in centrifuge (Crifuge ) at 4 C for 8 minutes at 
2800 rpm to separate erythrocytes. All the bags of packed 
erythrocytes were then stored in the blood bank of Fatimid 

°Foundation at +2 to +6 C for about 20 days. e initial blood sample 
was collected within �rst four hours to observe reticulocyte count, 
Mechanical Fragility Index, Giemsa staining, mechanical fragility 
index of the erythrocytes and Immuno�uorescence. Before 
collection of samples, the packed erythrocytes bags were variegated 

MATERIAL & METHODS
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is was a laboratory based experimental study, which was executed 
in six months aer evaluation and endorsement by Graduate Studies 
Committee and subsequent approval by the Advanced Studies and 
R e s e a r c h  a n d  e t h i c s  B o a r d  o f  K M U  ( D I R / K M U -
AS&RB/CC/000840, and Ethical Review Board vide No: Dir/KMU-
EB/CC/000593) and Fatimid Foundation, Peshawar. Twenty healthy 
volunteer of age 17 to 40 years based on Erik Erikson's classi�cation 

25 of young adult blood donors' blood was taken in CPDA-1 
containing blood bags at Fatimid Foundation, Peshawar. e donors' 
blood collected by Fatimid Foundation staff was then screened for 
Hepatitis B, Hepatitis C and HIV by Elisa method. People who were 
anemic clinically having pale conjunctivae, Hepatitis B, Hepatitis C 
and HIV positive and those not �t according to WHO standard 

25guidelines for blood donation were excluded from this study.
Aer the blood was screened for the aforementioned infections, it 

® °was then processed in centrifuge (Crifuge ) at 4 C for 8 minutes at 
2800 rpm to separate erythrocytes. All the bags of packed 
erythrocytes were then stored in the blood bank of Fatimid 

°Foundation at +2 to +6 C for about 20 days. e initial blood sample 
was collected within �rst four hours to observe reticulocyte count, 
Mechanical Fragility Index, Giemsa staining, mechanical fragility 
index of the erythrocytes and Immuno�uorescence. Before 
collection of samples, the packed erythrocytes bags were variegated 
by mechanical tray to avoid blood clotting. Successive blood samples 

th th thwere collected at 5 days interval on 5  Day, 10  Day, 15  Day and last 
thsample was collected at 20  Day of erythrocyte storage period. 

Packed erythrocytes sample of about 5 ml was collected in 5 ml 
syringe properly labeled from each pre-labeled blood bags on the 

th th thsame day within 4 hours of blood collection, 5  Day, 10  Day, 15  Day 
thand 20  Day for the parameters mentioned above. Reticulocyte 

staining for Reticulocyte count was done on daily basis from 0 day up 
to 5th Day. Pilot test was run to optimize and validate the laboratory 
protocols for mechanical fragility index and immuno�uorescence of 
staining of ankyrin 1 antigen. For the remaining parameters such as 
reticulocyte count and Giemsa staining, validated protocols were 
used.
For mechanical fragility, approximately 1.5ml erythrocyte 
concentrate taken in three 4 ml plain glass tubes labelled as; BB 
(containing 1 Steel Ball Bead), PC (Positive Control), NC (Negative 
Control).2ml of 0.9% normal saline added to each tube. Tube BB and 
PC were rocked at 40 cycles/min at 45˚for 15 min at room temp (22 ± 
1°C) in mixer. Aerwards, all the three tubes were centrifuged at 
3000rpm for 3 minutes at room temp. e supernatant in each tube 
was collected in three cuvettes labeled as BB, PC and NC. 
Spectrophotometer balanced to zero (by measuring optical density 
(OD) of 0.9% normal saline at 546nm). OD checked for free Hb in 

26-28 the supernatant collected in each tube BB, PC and NC. e 
hemolysis level (% hemolysis or MFI) was calculated according to 
the formula; MFI = 100 × (OD – OD )/(OD – OD ),whereas, the BB C T C

subscript C, BB, and T corresponds to the OD of supernatant 
obtained from Control, Ball bead and Total hemolysis group 

26 respectively. e supernatant collected from each plain glass tube 
was subjected to measurements of hemolysis level providing MFI (% 

28 of hemolysis of Erythrocytes subjected to mechanical stress).
Immuno�uorescence staining was performed in order to visualize 
the changes taking place in the cytoskeletal proteins of the 
erythrocytes using primary and secondary antibody complex 

RESULTS  
is study was aimed to assess the structural modi�cations in 
erythrocytes during storage period. e optimal results for MFI were 
observed with the formula MFI = 100× (OD –OD )/ (OD – OD ), BB C T C

whereas the subscript C, BB, and T corresponds to the OD of 
supernatant obtained from Control, Ball bead and Total hemolysis 

32,33 group respectively. During the pilot study, a rise in MFI was 
observed with MFI on day 0 as13.34%±6.28 (Mean±S.D) to 
27.78%±5.31(Mean±S.D) on day 20 of the storage period. 
For the optimization of antibody concentration, multiple 
concentrations of primary and secondary antibodies were used for 
erythrocyte staining i.e., 1:50, 1:100, 1:300, 1:500 for (Mouse anti-
human Ankyrin1 primary antibody) whereas 1:100 and 1:500 for 

®(Alexa Fluor  488 Goat anti-mouse secondary antibody). But the 
staining results were optimum with 1:300 (Mouse anti-human 

®Ankyrin1 primary) and 1:100 (Alexa Fluor  488 Goat anti-mouse 
secondary) antibodies. 
e average age of volunteer donors was 25.85±5.77 years. All the 
donors were donating blood for the very �rst time. e subsequent 
blood pro�le was observed on day 0 and a conclusive baseline was 
drawn on the basis of changes that would occur on day 5, day 10, day 
15 and �nally on day 20 whereas keeping the readings of day 0 as 
control. For more substantial results, the readings from day 5 and day 
10 were further grouped as one group (Group A) whereas day 15 and 
day 20 were grouped as second group (Group B). Readings were 
observed and compared for the following parameters;
Time-dependent changes in;

· Hematological Parameters of banked erythrocytes.
· Reticulocyte count of banked erythrocytes.
· MFI and its correlation with changes in morphology of 

banked erythrocytes.
· Ankyrin1 protein expression in banked erythrocytes.

against Ankyrin1 antigen. 50μl of erythrocyte concentrate was 
diluted in 200μl of 0.9% sodium chloride in a 1.5�ê�M���D�V�W�F�U�U�F�����$�F�M�M�T���X�F�S�F��
���Y�F�E���V�T�J�O�H���������ê�M���P�G���������G�P�S�N�B�M�J�O���X�I�J�D�I���X�B�T���B�E�E�F�E���U�P���U�I�F���Q�S�F���E�J�M�V�U�F�E��
�N�J�Y�U�V�S�F���P�G���F�S�Z�U�I�S�P�D�Z�U�F�T�����"�� �F�S�X�B�S�E�T�
���T�N�F�B�S���X�B�T���N�B�E�F���P�O���D�P�B�U�F�E��
�T�M�J�E�F�T���B�O�E���U�I�F�O���B�J�S���E�S�J�F�E�����4�N�F�B�S���X�B�T���X�B�T�I�F�E���X�J�U�I���1�#�4���B�O�E���U�I�F�O��
�1�F�Soxidase blocking reagent was applied for about 5mins. Smear was 
again washed 3 times with PBS for about 2 mins each. Monoclonal 
mouse anti-human ankyrin1 primary antibody was applied for 
overnight at 4°C. Smear was again washed 3 times with PBS for about 
2 mins each. Goat anti-mouse secondary antibody (488) was applied 
for about 1 hour at room temperature. Smear was again washed 2 

Hematological Parameters of banked erythrocytes:
e time-dependent changes in hematological parameters i.e., 
Erythrocyte count and Hb-level of banked erythrocytes were 
checked by means of hematological analyzer BC 3000 (Mindray, 
Schenzhen China). e hematological parameters in twenty healthy 

th th thdonors packed erythrocytes at �ve days interval i.e.; 0, 5 , 10 , 15  
thand 20  day demonstrated a steady decrease in mean erythrocyte 

count and Hb-levels. e mean erythrocytes count was 
125.27×10 /L±0.37 on day 0, whereas on day 20, it got decreased to 
124.48×10 /L±0.29. e mean decrease in erythrocyte counts from 

th 12day 0 to 20 was 0.79×10 /L±0.08. For inferential statistics, One-way 
ANOVA test was done. e p value for ANOVA was signi�cant 
(p=0.001). During storage period, the Hb-level got reduced in 
relation to time. At 0 day, the average Hb-level was noted as 
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In order to calculate the mean increase in MFI at different time 
points, the samples were grouped into four groups i.e. Group A 
(Day 0-5), Group B (Day 0-10), Group C (Day 0-15) and Group D 
(day 0-20). In these groups, the percentage increase in MFI was 
calculated by subtracting MFI on day 0 from the MFI on Day 5, 
10, 15 and 20. One-way ANOVA test was done and the result of all 
4 groups were statistically signi�cant (p=0.001). For Post Hoc 
analysis, Tukey test was performed, which showed that among 
these groups, Group A and Group B were different from Group D 
(p=0.008). Moreover, Group C was not signi�cantly different from 
Group D, while Group C and Group D were also not signi�cantly 
different from each other. 
Similarly, changes in erythrocyte morphology with increasing 
percentage of abnormal erythrocytes with time during storage 
period were also determined (Figure 4). Furthermore, the 
percentage increase in abnormal erythrocytes with time was 
computed with respect to day 0, 10 and 20 and the mean difference 
between the groups was analyzed using One-way ANOVA, which 
showed signi�cant results (p=0.000). Moreover, Post Hoc Tukey 
test also showed signi�cant difference between these groups 
(p=0.000). In order to determine whether there was any 
association between the percentage increase in MFI and abnormal 
erythrocytes at days 0,10 and 20, correlation statistics were also 
performed. For this, the data was grouped as Group A (Day 0-10) 
and Group B (Day 0-20) in which the MFI and percent change in 
abnormal erythrocytes on day 0 were subtracted from that of day 
10 and day 20 respectively. ere was a weak but signi�cant 
positive correlation (r=0.35) at 95% con�dence level between 
increase in MFI and abnormal erythrocytes with respect to time 
points at day 0, 10 and 20.

t h14.45g/dl±1.25, whereas on 20  day, it  got reduced to 
th12.85g/dl±0.65. e mean decrease in Hb-level from day 0 to 20  was 

1.60g/dl±0.60. 
Reticulocyte count of banked erythrocytes: 
During storage period, the reticulocyte count decreased slightly 
from day 0 to day 5. e mean reticulocyte count on day 0 was 
0.69%±0.16 whereas on day 5, it was 0.475%±0.138. e average 
decrease in Reticulocyte count from day 0 up to day 5 was 
0.215%±0.022 (p=0.000 at ≤0.05). For multiple comparisons, Post 
Hoc Tukey test was done which illustrated a signi�cant difference in 
Reticulocyte count of day 0, day 1 and day 2 with day 5. Whereas, 
there was no signi�cant difference in Reticulocyte count on days 3, 4 
and 5. In addition, there was a substantial drop in Reticulocyte count 
over the period of time from day 0 up to day 5 of storage period 
(Figure 1 & 2).

Figure 1: Graph showing Time-dependent change in Reticulocyte 
count of stored erythrocytes. 

Figure 2: Light micrographs showing Reticulocytes of Day 0, 
1,2,3,4 and Day 5 stained with new methylene blue. e arrow 
heads are showing stained reticulocytes.

Time-dependent changes in Mechanical Fragility Index and its 
correlation with changes in Morphology of banked Erythrocytes: 
e MFI increased from day 0 to day 20. e average MFI on day 0 
was 19.99%±13.20, whereas on day 20, it increased up to 
32.87%±20.78. e mean increase in MFI from day 0 up to day 20 
was 12.88%±7.58 as shown in �gure 3.

Figure 3: Changes in MFI with relation to change storage period.

RJHS Rehman Journal of Health Sciences. Vol. 02, No. 02, 2020
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Time-Dependent Changes in Ankyrin-1 Protein Expression in 
Banked Erythrocytes
Immuno�uorescence staining was done for ankyrin1 protein with 
monoclonal mouse anti-human ankyrin1 primary antibody, which 

®was subsequently immuno-stained with Alexa Fluor  488 goat anti-
mouse secondary antibody. On day 0, there was a complete rim and 
uniform staining pattern of erythrocytes outer membrane Figure 
5(a). Normal discoid and bi-concave shape was observed with sharp 
staining intensity as shown below in Figure 5(a). On day 5, the 

staining intensity got reduced. Incomplete rims were observed. 
However, normal bi-concave and discoid shape still dominated the 
�eld as shown below in Figure 5(b). Interestingly, on day 10, there 
was punctate staining pattern as compared to uniform staining 
pattern observed on day 0 and 5. Moreover, the erythrocytes 
apparently shrunk and normal bi-concave discoid shape also 
appeared to be disrupted and the staining intensity was also reduced, 
as shown below in Figure 8(c). Unfortunately, despite repeating the 
same staining protocols about six times, no immuno�uorescence 

Figure 4: Light micrographs with scale bar of 10µm showing 
erythrocytes of day 0, day 5, day 10, day 15 and day 20 of 
changed morphology from normal bi-concave discoid 
morphology stained with Giemsa stain. In Figure: 4(a), the 
asterisk is showing normal erythrocytes whereas in Figure: 
4(b), 4 C, 4(D) and 4 (E), and it is showing altered (Spherocytes) 
morphology of Erythrocytes.
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such parameters were not signi�cant on day 0, whereas on day 7, 
there was substantial increase in plasma Hb-levels. Likewise, 
separating erythrocytes from whole blood using density difference, 
they also revealed that the numerous senescent erythrocytes 
abruptly rises aer 14 days of storage period. Collectively, these 
outcomes were suggestive of erythrocyte speedy rupture, which 
resulted in reduced overall Hb-levels and erythrocyte counts.
Time-Dependent Changes in Reticulocytes Count of Banked 
Erythrocytes:
A signi�cant decrease in reticulocytes count was observed over the 
period of time from day 0 up to day 5. Ashild et al.�⁴ showed a 
slight increase in the reticulocyte count of thalassemia patients' 
blood stored for up to six days. However, this may be due to 
increased hemolysis of erythrocytes in such patients' blood. Such 
increased hemolysis falsely increases reticulocyte count whereas 
the actual reticulocyte count slightly decreases over the period of 
time in healthy stored blood. As stated in this study, the 
aforementioned results in previous studies are in line with the 
current study. In other study of Urbina A. et al.�⁵, there was a 
marked decline in mean reticulocyte count of erythrocytes being 

e foremost purpose of this research was to explore the alterations 
that occur in the reticulocyte count and in the morphology of 
erythrocytes stored in the banked blood over the period of time. 
Moreover, the vulnerability of erythrocytes to mechanical stress was 
also explored using mechanical fragility index test. In all the twenty 
healthy volunteer donors' blood, the hematological parameters i.e., 
erythrocyte count, Hb levels and mechanical fragility index were 
checked with 5 days interval. e reticulocyte count and changes in 
the morphology of erythrocyte were also assessed using multi-
headed light microscope and �uorescence microscope. 
Time-Dependent Changes in Hematological Parameters of 
Banked Erythrocytes:
A substantial decrease in erythrocyte count and Hb-levels were 
noted. e decrease in Hb-levels started as promptly as on day 5. e 
probable justi�cation to this decrease is the breakdown of senescent 
erythrocytes in stored packed erythrocytes. e aforementioned 
results are in line with Tuo, W., W., et al.�� who stored whole blood in 
blood bag containing CPDA-1 solution and detected the alterations 
in hematological parameters with seven days interval. e changes in 

DISCUSSION 

RJHS Rehman Journal of Health Sciences. Vol. 02, No. 02, 2020

Figure 5: Fluorescent micrograph showing time-dependent 
changes in Ankyrin1 protein expression in banked 
Erythrocytes. On Day 0, complete rim of erythrocytes outer 
membrane and normal morphology is visible (arrows). On day 
5, some distorted cells are visible while the outer membrane is 
still intact in the remaining normal cells (arrows). On day 10, 
both the morphology and staining pattern of Ankyrin seems 
disrupted (arrows). Magni�cation = 40x, Scale bar 10um
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e foremost purpose of this research was to explore the alterations 
that occur in the reticulocyte count and in the morphology of 
erythrocytes stored in the banked blood over the period of time. 
Moreover, the vulnerability of erythrocytes to mechanical stress was 
also explored using mechanical fragility index test. In all the twenty 
healthy volunteer donors' blood, the hematological parameters i.e., 
erythrocyte count, Hb levels and mechanical fragility index were 
checked with 5 days interval. e reticulocyte count and changes in 
the morphology of erythrocyte were also assessed using multi-
headed light microscope and �uorescence microscope. 
Time-Dependent Changes in Hematological Parameters of 
Banked Erythrocytes:
A substantial decrease in erythrocyte count and Hb-levels were 
noted. e decrease in Hb-levels started as promptly as on day 5. e 
probable justi�cation to this decrease is the breakdown of senescent 
erythrocytes in stored packed erythrocytes. e aforementioned 
results are in line with Tuo, W., W., et al.�� who stored whole blood in 
blood bag containing CPDA-1 solution and detected the alterations 
in hematological parameters with seven days interval. e changes in 
such parameters were not signi�cant on day 0, whereas on day 7, 
there was substantial increase in plasma Hb-levels. Likewise, 
separating erythrocytes from whole blood using density difference, 
they also revealed that the numerous senescent erythrocytes 
abruptly rises aer 14 days of storage period. Collectively, these 
outcomes were suggestive of erythrocyte speedy rupture, which 
resulted in reduced overall Hb-levels and erythrocyte counts.
Time-Dependent Changes in Reticulocytes Count of Banked 
Erythrocytes:
A signi�cant decrease in reticulocytes count was observed over the 
period of time from day 0 up to day 5. Ashild et al.�⁴ showed a 
slight increase in the reticulocyte count of thalassemia patients' 
blood stored for up to six days. However, this may be due to 
increased hemolysis of erythrocytes in such patients' blood. Such 
increased hemolysis falsely increases reticulocyte count whereas 
the actual reticulocyte count slightly decreases over the period of 
time in healthy stored blood. As stated in this study, the 
aforementioned results in previous studies are in line with the 
current study. In other study of Urbina A. et al.�⁵, there was a 
marked decline in mean reticulocyte count of erythrocytes being 
stored in AS-1 solution during the entire storage period. Such 
decline is suggestive of that these reticulocytes get matured during 
storage period. Similarly, Lippi G. et al.�⁶ demonstrated that there 
are no signi�cant changes in the reticulocytes count of blood 
sample collected within 4-hours of storage period aer collection 
from donor and that of day 1, which is again consistent with the 
results of the current study. Keeping in view the aforementioned 
studies, it is suggestive that reticulocytes counts decrease as the 
storage period progresses because of reticulocytes maturation 
which are in accordance with the �ndings of our study. 
Time-Dependent Changes in Mechanical Fragility Index and Its 
Correlation with Changes in Morphology of Banked 
Erythrocytes:
A signi�cant change in erythrocytes morphology was observed 
during the course of storage period when examined under multi-
headed light microscope. e structural changes in the 
erythrocytes started aer 5th day of storage period. is was owing 
to the fact that the erythrocytes morphology alters because of 

cytoskeletal instability in their cell membrane during storage 
period. e results in this study are quite similar with the studies 
done in past. Mustafa I et al.�⁷ presented the structural disparities 
in leuko-reduced packed erythrocytes stored for about 42 days in 
SAGM (Saline, Adenine, Glucose, Mannitol) medium. e 
structural alterations in erythrocytes were seen through scanning 
electron microscope on 0 day, 14th day, 28th day and 42nd day of 
storage period. Day 0 was selected as control. It depicted normal 
erythrocyte with normal biconcave disc morphology. Whereas, 
there were signi�cant changes in normal bi-concave discoid shape 
of erythrocyte and more spherocytic cells were formed as the 
storage period progressed to 14th day. Such changes in 
morphology of erythrocytes could have been depicted before 14th 
day as observed in the current study on 5th day through light 
microscope and �uorescence microscope. However, lengthy recess 
of 14 days ensued late changes. Furthermore, difference in blood 
banking protocols may also elucidate the dissimilarities between 
two researches. Park, H.et al.�⁸ calculated the biophysical 
characteristics of banked erythrocytes by means of 3-D refractive 
tomograms (3-D RI), measured with common-path diffraction 
optical tomography(cDOT). Whole blood was stored in blood 
bags containing CPDA-1 and those without CPDA-1 solution and 
studied on 0 day, 5th day, 13th day, 20th day, 27th day, 34th day 
and 41st day. More than 60% of CPDA-1 stored erythrocytes 
presented with a non-discocyte form at 5th day. Whereas 
structural changes i.e., non-discocyte form of erythrocytes were 
signi�cantly reduced to 20% in erythrocytes stored in CPDA-1 
solution at 5th day of storage period. Likewise, Blasi, B., 
D'alessandro et al.�� stored erythrocytes in SAGM solution and 
studied it weekly from 0 day up to 42nd day of storage period. 
ey observed the revocable and irrevocable morphological 
changes (i.e.; spherocytosis was markedly enhanced) in 

is project was aimed at determining the hematological and 
structural alterations, when blood kept at 2 °C to 6 °C for up to 20 
days. e hematological factors observed were the erythrocyte 
counts and Hb concentration. Signi�cant variations in erythrocyte 
counts and Hb concentration were noted. Similarly, substantial 
reduction in reticulocyte count was observed during storage 
period from day 0 up to day 5. Moreover, structural alterations 
were detected on 5th day of blood storage by use of multi-headed 
light microscope. e mechanical fragility ampli�ed over period of 
time. ese outcomes recommended that about seven days old 
blood can as safely be used as fresh blood. ough, important 
structural alterations begin to seem aer the initial seven days of 
storage and such alterations get worsen as the storage period 
progresses. erefore, to attain �nest conceivable transfusion 
results, blood stored for up to seven days can safely be used for 
transfusion purpose. Furthermore, Advance researches on the 
outcome of transfusion of stored blood in healthy and unhealthy 
ones should be carried out to understand the clinical repercussions 
of transfusion practices. In addition, more cytoskeletal proteins 
should be explored using standard protocols i.e., Cytospin and 
other appropriate methods should be considered. A 
comprehensive assessment of blood storage situation of all the 
blood banks in Khyber Pakhtunkhwa as well as in the whole 
country should be done which will support in revising our storage 
strategies.

CONCLUSION



71

Our study also had certain constraints that might have affected the 
interpretation of our research �ndings to some extent. As far as the 
study impact is concerned, sample size was small. Due to short 
duration of the study and lack of prede�ned laboratory protocols, 
the great amount of time was consumed in establishing the 
optimal protocols for immuno�uorescence staining. Due to which 
only a limited number of immuno�uorescence reactions were 
carried out. Furthermore, due to �nancial constraints and high 
cost of antibodies, it was difficult to explore multiple cytoskeletal 
proteins.

LIMITATIONS 
In the response to the aforementioned constraints, the authors of 
the study suggest that more advanced researches should be carried 
on the outcome of transfusion of stored blood in healthy and 
unhealthy individuals to understand the clinical repercussions. 
Furthermore, due to intricacy of the erythrocytes cytoskeleton, 
more proteins should be explored using standard protocols and 
advanced equipment such as i.e., cytospin. Having a multicentric 
approach with a bigger sample size may yield an outcome with a 
more promising impact. erefore, a comprehensive assessment of 
blood storage situation of all the blood banks in Khyber 
Pakhtunkhwa as well as in the whole country should be done 
which will assist in revising our blood storage guidelines.
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