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Editorial
Awareness of Chronic Kidney Disease: Bangladesh Perspec�ve

English Surgeon and Histologist Sir William 
Bowan, 1st Baronet (July 20, 1816 - March 29, 
1892) who discovered that urine is a byproduct of 
the blood filtra�on that is carried on the kidney. 
The word kidney is probably a compound of the 
old English cwiα ‘womb’ and ey, ‘egg’ describing 
the organ’s shape. 

Kidneys are a pair of organs located in the right 
and le� side of the abdomen. Human kidneys are 
shaped like large beans and this is where the 
“Kidney Bean” a common red colored bean, gets 
its name. The organs called kidneys are vital to 
life, as they filter bad stuff from blood, help body 
get rid of waste, regulate blood pressure and 
even produce hormones.

Chronic kidney disease (CKD) is gradually and 
progressively increasing public health concern 
among healthcare providers worldwide. CKD 
which affects more than 10% of the world’s 
popula�on has become a global public health 
crisis in recent decades. The declara�on of 
‘World Kidney Day’ and its annual observance 
remained us that CKD is common and harmful for 
almost all cross sec�on of people.1 CKD is 
characterized by progressive decline of renal 
func�on over three months or more, which is 
linked to a number of risk factors. Once the 
kidneys have been damaged, they are unable to 
filter blood or perform other func�ons, resul�ng 
in a decrease in glomerular filtra�on rate (GFR) 
and proteinuria, which can develop to end-stage 
renal Disease (ESRD) or kidney failure. If not 
treated with dialysis or a kidney transplant, ESRD 
is deadly and irreversible.2

CKD is a silent disease which is treated as one of 
the leading causes of death worldwide; many 
developed countries have studied CKD 
awareness and developed guidelines and 

educa�onal programs accordingly. Educa�on to 
improve knowledge on CKD has been 
documented to play an important role in reducing 
this par�cular problem regardless of whether it is 
primary, secondary or ter�ary preven�on.3  
Varied risk factors have been reported in the 
awareness study on chronic kidney disease in 
different countries.

Bangladesh being a densely populated developing 
country, its health care budget is only 1.4% of 
gross na�onal product (GNP) with the priority 
areas as popula�on control, provision of clean 
drinking water and eradica�on of communicable 
disease. The treatment of non-communicable 
disease like chronic kidney disease (CKD) has low 
priority in Bangladesh because of government 
health policy and high cost of treatment.4 
Development of awareness through screening 
and educa�onal programs is s�ll in the stage of 
infancy. The important causes of CKD leading to 
kidney failure in South Asian region are chronic 
glomerulonephri�s, diabetes and hypertension.4 
In Bangladesh, leading causes of ESRD are chronic 
glomerulonephri�s (40%) diabetes (34%) and 
hypertension (15%).5 Pa�ents are not aware of 
the importance of good control of these risk 
factors. Survey in a few rural, urban, 
disadvantageous popula�on suggested that 18 
million people have been suffering from CKD as 
defined by kidney disease outcomes quality 
ini�a�ve (KDOQI) in Bangladesh.5 About 30,000 
pa�ents are reaching end-stage renal failure 
every year in this country they need either dialysis 
or transplanta�on of kidney.5 Out of 18% kidney 
pa�ents, 11% have milder to severe form of 
kidney failure.5 Increased CKD awareness over 
�me in different countries and a recent increase 
in nephrology referrals suggested that these 
efforts may have some posi�ve impact.6-8

*Chowdhury D

It has been observed that physicians other than 
nephrologists are less likely to recognize CKD and 
some�mes differ in their clinical evalua�on of 
CKD.9 A significant number of CKD pa�ents are 
referred to nephrologists much later than it 
would have been appropriate.10 Late evalua�on 
of CKD pa�ents by nephrologists, especially those 
presen�ng in End-Stage Renal Disease (ESRD) is 
associated with subop�mal pre-dialysis care and 
treatment which ul�mately increases 
mortality.10-12

CKD is also associated with a significant financial 
burden, accoun�ng for more than 2-3% of annual 
healthcare expenditures in high-income 
countries, despite the fact that pa�ents with 
ESRD account for only 0.03% of the total 
popula�on and lower socioeconomic status is 
linked to a higher risk of ESRD.13 The burden of 
CKD in developing countries is substan�ally 
greater due to addi�onal hazards associated with 
poverty, such as infec�ons, hazardous job, 
inadequate educa�on and poor maternal health, 
as well as the addi�onal expense of screening and 
treatment, which must be paid directly by 
pa�ents.14,15

The public awareness and understanding of CKD 
is a cri�cal aspect in CKD preven�ve and 
screening programs’ success, whereby early 
detec�on and management of CKD can help 
prevent disease progression in its early stages.16 
Despite this, the majority of CKD cases are not 
detected early.17 General knowledge of CKD, its 
risk factors and individual risk and CKD status 
consequence and understanding are all parts of 
CKD awareness among pa�ents.18

A be�er rate of early iden�fica�on of those with 
undetected/early CKD or those at risk of 
developing CKD may be a�ainable in popula�ons 

with high levels of knowledge and awareness 
about CKD.19 According to research conducted in 
both developed and developing na�ons, the 
public’s understanding of CKD and its risk factors 
is inadequate.20

Finally it may be men�oned that to explore the 
awareness regarding CKD among the popula�on 
of Bangladesh, inadequate knowledge of CKD and 
significant gaps in awareness of CKD were 
observed in mass popula�ons. Therefore, 
responsible organiza�ons should make an extra 
effort to raise community awareness and 
implement targeted CKD educa�onal ac�vi�es to 
improve the early detec�on and management of 
CKD.
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old English cwiα ‘womb’ and ey, ‘egg’ describing 
the organ’s shape. 

Kidneys are a pair of organs located in the right 
and le� side of the abdomen. Human kidneys are 
shaped like large beans and this is where the 
“Kidney Bean” a common red colored bean, gets 
its name. The organs called kidneys are vital to 
life, as they filter bad stuff from blood, help body 
get rid of waste, regulate blood pressure and 
even produce hormones.

Chronic kidney disease (CKD) is gradually and 
progressively increasing public health concern 
among healthcare providers worldwide. CKD 
which affects more than 10% of the world’s 
popula�on has become a global public health 
crisis in recent decades. The declara�on of 
‘World Kidney Day’ and its annual observance 
remained us that CKD is common and harmful for 
almost all cross sec�on of people.1 CKD is 
characterized by progressive decline of renal 
func�on over three months or more, which is 
linked to a number of risk factors. Once the 
kidneys have been damaged, they are unable to 
filter blood or perform other func�ons, resul�ng 
in a decrease in glomerular filtra�on rate (GFR) 
and proteinuria, which can develop to end-stage 
renal Disease (ESRD) or kidney failure. If not 
treated with dialysis or a kidney transplant, ESRD 
is deadly and irreversible.2

CKD is a silent disease which is treated as one of 
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developed countries have studied CKD 
awareness and developed guidelines and 
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improve knowledge on CKD has been 
documented to play an important role in reducing 
this par�cular problem regardless of whether it is 
primary, secondary or ter�ary preven�on.3  
Varied risk factors have been reported in the 
awareness study on chronic kidney disease in 
different countries.
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factors. Survey in a few rural, urban, 
disadvantageous popula�on suggested that 18 
million people have been suffering from CKD as 
defined by kidney disease outcomes quality 
ini�a�ve (KDOQI) in Bangladesh.5 About 30,000 
pa�ents are reaching end-stage renal failure 
every year in this country they need either dialysis 
or transplanta�on of kidney.5 Out of 18% kidney 
pa�ents, 11% have milder to severe form of 
kidney failure.5 Increased CKD awareness over 
�me in different countries and a recent increase 
in nephrology referrals suggested that these 
efforts may have some posi�ve impact.6-8

It has been observed that physicians other than 
nephrologists are less likely to recognize CKD and 
some�mes differ in their clinical evalua�on of 
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CKD is also associated with a significant financial 
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healthcare expenditures in high-income 
countries, despite the fact that pa�ents with 
ESRD account for only 0.03% of the total 
popula�on and lower socioeconomic status is 
linked to a higher risk of ESRD.13 The burden of 
CKD in developing countries is substan�ally 
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poverty, such as infec�ons, hazardous job, 
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treatment, which must be paid directly by 
pa�ents.14,15

The public awareness and understanding of CKD 
is a cri�cal aspect in CKD preven�ve and 
screening programs’ success, whereby early 
detec�on and management of CKD can help 
prevent disease progression in its early stages.16 
Despite this, the majority of CKD cases are not 
detected early.17 General knowledge of CKD, its 
risk factors and individual risk and CKD status 
consequence and understanding are all parts of 
CKD awareness among pa�ents.18

A be�er rate of early iden�fica�on of those with 
undetected/early CKD or those at risk of 
developing CKD may be a�ainable in popula�ons 
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Musculoskeletal Features of Post Covid-19 Pa�ents A�ending in a Ter�ary 
Academic Hospital of Bangladesh

 *Islam MM1, Hassan MA2, Abbasi MZ3, Sudipta ST4, Kabir A5, Ahmmed SU6, Uddin T7
Abstract 
Background: This is a baseline study performed to assess the relation between musculoskeletal features among the Covid-19 patients. 

However, no substantial amount of data or previous studies was revealed regarding this issue. This study can be crowned as a pioneer in 

the arena of Covid-19 infection. Objective: To observes the demographic incidence, clinicopathological spectrum of post Covid-19 patients 

in Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, Bangladesh. Materials and Methods: This is a cross sectional observa-

tional study conducted among 207 cases including musculoskeletal symptoms, socio-demographic characteristics and oxygen saturation 

>95% in the department of physical medicine and rehabilitation, BSMMU, Dhaka, Bangladesh. Statistical analysis was performed on the 

tabulated data by chi-square test and independent t test. Results: The mean age was 40.3±9.6 years with male predominance. The most 

frequent symptoms were respiratory symptoms followed by musculoskeletal pain. Upper back pain was significantly higher in female and 

shoulder pain among male. Conclusion: Most common symptoms were pain over neck, shoulder, upper back, lower back, hip or thigh, wrist 

or hands. Older age group significantly suffered with pain in lower back and ankle. Post Covid follow up research is recommended.  

Introduc�on
SARS-CoV-2 belongs to the corona virus family of 
posi�ve sense, single-stranded RNA viruses. In 
addi�on to SARS-CoV-2, there are 6 other strains 
of corona virus those are known to infect humans, 
including 4 less severe strains that cause mild 
symptoms, as well as the more pathogenic viruses 
SARS-CoV-1, which causes severe acute respiratory 
syndrome (SARS), and MERS-CoV, which was 
responsible for the Middle East respiratory 
syndrome (MERS).1,2

So far, the most common notable early symptoms 
of the disease were cough, headache and fever. 
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However, recently, the evidence is emerging on 
the effect of Covid-19 on the musculoskeletal 
systems.3 Musculoskeletal symptoms are occur-
ring in one-quarter to one-half of symptoma�c 
pa�ents with Covid-19.4 Because of the emerging 
nature of Covid-19, the mechanis�c effects of the 
infec�on on skeletal muscle are yet to be under-
stood. In a mouse model of SARS, within 4 days of 
infec�on, there was a rapid 20% decrease in body 
mass.5 Using muscle �ssue collected postmortem 
from pa�ents with Covid-19 who had died, several 
small studies have provided insight into the nature 
of muscle dysfunc�on as a result of SARS-CoV-1 
infec�on.6,7 Widespread muscle fiber atrophy was 
noted, with sporadic and focal muscle fiber necro-
sis and immune cell infiltra�on.6 Electron micro-
graphs revealed myofibril disarray and Z disc 
streaming,8 which would disrupt force transmis-
sion as noted in other muscle diseases.9 Neuronal 
demyelina�on has also been reported in pa�ents 
with Covid-19, which may also contribute to 
muscle weakness and fa�gue. In addi�on to 
poten�al direct viral infec�on, the cytokines and 
pro-inflammatory signaling molecules induced by 
the infec�on could lead to pathological changes in 
skeletal muscle �ssue.

*Correspondence: E-mail: mujahidislam044@gmail.com
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Several of the pro inflammatory signaling mole-
cules known to be elevated in pa�ents with 
Covid-19 can also impact skeletal muscle. IFN-g, 
IL-1b, IL-6, IL-17, and TNF-a can directly induce 
muscle fiber proteolysis and decrease protein 
synthesis. IL-1b and IL-6 can induce muscle fibro-
blast ac�vity and lead to fibrosis, which could 
impair muscle force produc�on and increase 
injury suscep�bility.10

Less is known about bone and joint involvement 
than skeletal muscle disorders in pa�ents with 
Covid-19. Pain over different anatomical region 
was most frequently encountered feature among 
the pa�ents in different studies. This study 
emphasized on the regional distribu�on of most 
common musculoskeletal feature which is pain 
among the respondents.  Arthralgia were com-
monly reported in pa�ents with Covid-19, but are 
o�en combined with myalgias,11 making it 
challenging to specifically iden�fy arthralgia prev-
alence. Arthralgia have also been reported in 
pa�ents with Covid-19, as well as reduced bone 
mineral density (BMD).12 The reduced BMD 
observed in pa�ents with Covid-19 was largely 
thought to be dependent on the extent and dura-
�on of treatment with cor�costeroids, which were 
a mainstay therapy that a�empted to reduce 
inflamma�on during the ini�al infec�on and 
subsequent early rehabilita�on and recovery 
period.10

The study was conducted to evaluate most com-
monly reported post Covid-19 musculoskeletal 
symptom which was pain and its regional distribu-
�on among respondents a�ending post Covid-19 
follow up clinic of Bangabandhu Sheikh Mujib 
Medical University (BSMMU), Bangladesh.

The musculoskeletal manifesta�on of Covid-19 
may include as myalgia, muscle weakness and 
arthralgia. Ironically, in some pa�ents, some of 
these symptoms may precede the commonest 
symptoms of Covid-19. In addi�on, symptoms 

such as myalgia, muscle weakness, and headache 
may render the pa�ents unable to carry out ac�vi-
�es of daily living (ADL) such as walking. In 
humans, the ability to carry out ADL is associated 
with good quality of life. Furthermore, symptoms 
such as muscle weakness can result in complica-
�ons such as muscle atrophy and contracture in 
the long term. The decreased ability to carry out 
ADL leads to major rehabilita�on problem.13 Pain 
over different anatomical region was the most 
frequent complaint of post Covid-19 pa�ents. 
Regional distribu�on of this musculoskeletal 
feature not yet been studied.  So, this study will 
help to iden�fy major musculoskeletal problem 
which is pain and the common regional involve-
ment area. Study result will guide in future for 
area to be looked a�er for proper rehabilita�on. 
Furthermore, by searching Google Scholar, 
PubMed and BanglaJOL, it was found that small 
numbers of studies have been conducted regard-
ing post-covid musculoskeletal features. To our 
knowledge, there is absence of any study regard-
ing this topic in our country. Recently BSMMU has 
started an exclusive post-covid follow up clinic 
were symptoms like fa�gue, cardio-respiratory, 
musculoskeletal and neurological disorders are 
included.14 Therefore, this study will address the 
most frequent musculoskeletal feature of post 
Covid-19 pa�ents a�ending post-covid follow up 
clinic of BSMMU and can provide further informa-
�on which will help to understand the musculo-
skeletal problem and the regional distribu�on of 
post Covid-19 pa�ents and how to manage them.
General objec�ve of our study is to find out the 
musculoskeletal features of post Covid-19 pa�ents 
a�ending in a ter�ary academic hospital of Bang-
ladesh. Specific objec�ves include exploring the 
musculoskeletal symptoms and finding out which 
part of musculoskeletal system is involved, assess-
ing the socio-demographic characteris�cs of the 
pa�ents and to assess the associa�on between 
socio demographic characteris�cs with the 
presen�ng musculoskeletal symptoms.
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Introduc�on
SARS-CoV-2 belongs to the corona virus family of 
posi�ve sense, single-stranded RNA viruses. In 
addi�on to SARS-CoV-2, there are 6 other strains 
of corona virus those are known to infect humans, 
including 4 less severe strains that cause mild 
symptoms, as well as the more pathogenic viruses 
SARS-CoV-1, which causes severe acute respiratory 
syndrome (SARS), and MERS-CoV, which was 
responsible for the Middle East respiratory 
syndrome (MERS).1,2

So far, the most common notable early symptoms 
of the disease were cough, headache and fever. 

However, recently, the evidence is emerging on 
the effect of Covid-19 on the musculoskeletal 
systems.3 Musculoskeletal symptoms are occur-
ring in one-quarter to one-half of symptoma�c 
pa�ents with Covid-19.4 Because of the emerging 
nature of Covid-19, the mechanis�c effects of the 
infec�on on skeletal muscle are yet to be under-
stood. In a mouse model of SARS, within 4 days of 
infec�on, there was a rapid 20% decrease in body 
mass.5 Using muscle �ssue collected postmortem 
from pa�ents with Covid-19 who had died, several 
small studies have provided insight into the nature 
of muscle dysfunc�on as a result of SARS-CoV-1 
infec�on.6,7 Widespread muscle fiber atrophy was 
noted, with sporadic and focal muscle fiber necro-
sis and immune cell infiltra�on.6 Electron micro-
graphs revealed myofibril disarray and Z disc 
streaming,8 which would disrupt force transmis-
sion as noted in other muscle diseases.9 Neuronal 
demyelina�on has also been reported in pa�ents 
with Covid-19, which may also contribute to 
muscle weakness and fa�gue. In addi�on to 
poten�al direct viral infec�on, the cytokines and 
pro-inflammatory signaling molecules induced by 
the infec�on could lead to pathological changes in 
skeletal muscle �ssue.
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Several of the pro inflammatory signaling mole-
cules known to be elevated in pa�ents with 
Covid-19 can also impact skeletal muscle. IFN-g, 
IL-1b, IL-6, IL-17, and TNF-a can directly induce 
muscle fiber proteolysis and decrease protein 
synthesis. IL-1b and IL-6 can induce muscle fibro-
blast ac�vity and lead to fibrosis, which could 
impair muscle force produc�on and increase 
injury suscep�bility.10

Less is known about bone and joint involvement 
than skeletal muscle disorders in pa�ents with 
Covid-19. Pain over different anatomical region 
was most frequently encountered feature among 
the pa�ents in different studies. This study 
emphasized on the regional distribu�on of most 
common musculoskeletal feature which is pain 
among the respondents.  Arthralgia were com-
monly reported in pa�ents with Covid-19, but are 
o�en combined with myalgias,11 making it 
challenging to specifically iden�fy arthralgia prev-
alence. Arthralgia have also been reported in 
pa�ents with Covid-19, as well as reduced bone 
mineral density (BMD).12 The reduced BMD 
observed in pa�ents with Covid-19 was largely 
thought to be dependent on the extent and dura-
�on of treatment with cor�costeroids, which were 
a mainstay therapy that a�empted to reduce 
inflamma�on during the ini�al infec�on and 
subsequent early rehabilita�on and recovery 
period.10

The study was conducted to evaluate most com-
monly reported post Covid-19 musculoskeletal 
symptom which was pain and its regional distribu-
�on among respondents a�ending post Covid-19 
follow up clinic of Bangabandhu Sheikh Mujib 
Medical University (BSMMU), Bangladesh.

The musculoskeletal manifesta�on of Covid-19 
may include as myalgia, muscle weakness and 
arthralgia. Ironically, in some pa�ents, some of 
these symptoms may precede the commonest 
symptoms of Covid-19. In addi�on, symptoms 

such as myalgia, muscle weakness, and headache 
may render the pa�ents unable to carry out ac�vi-
�es of daily living (ADL) such as walking. In 
humans, the ability to carry out ADL is associated 
with good quality of life. Furthermore, symptoms 
such as muscle weakness can result in complica-
�ons such as muscle atrophy and contracture in 
the long term. The decreased ability to carry out 
ADL leads to major rehabilita�on problem.13 Pain 
over different anatomical region was the most 
frequent complaint of post Covid-19 pa�ents. 
Regional distribu�on of this musculoskeletal 
feature not yet been studied.  So, this study will 
help to iden�fy major musculoskeletal problem 
which is pain and the common regional involve-
ment area. Study result will guide in future for 
area to be looked a�er for proper rehabilita�on. 
Furthermore, by searching Google Scholar, 
PubMed and BanglaJOL, it was found that small 
numbers of studies have been conducted regard-
ing post-covid musculoskeletal features. To our 
knowledge, there is absence of any study regard-
ing this topic in our country. Recently BSMMU has 
started an exclusive post-covid follow up clinic 
were symptoms like fa�gue, cardio-respiratory, 
musculoskeletal and neurological disorders are 
included.14 Therefore, this study will address the 
most frequent musculoskeletal feature of post 
Covid-19 pa�ents a�ending post-covid follow up 
clinic of BSMMU and can provide further informa-
�on which will help to understand the musculo-
skeletal problem and the regional distribu�on of 
post Covid-19 pa�ents and how to manage them.
General objec�ve of our study is to find out the 
musculoskeletal features of post Covid-19 pa�ents 
a�ending in a ter�ary academic hospital of Bang-
ladesh. Specific objec�ves include exploring the 
musculoskeletal symptoms and finding out which 
part of musculoskeletal system is involved, assess-
ing the socio-demographic characteris�cs of the 
pa�ents and to assess the associa�on between 
socio demographic characteris�cs with the 
presen�ng musculoskeletal symptoms.
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Results

This was a cross sec�onal observa�onal study 
conducted among 207 subjects in the department 
of Physical Medicine and Rehabilita�on, BSMMU, 
Dhaka. The study dura�on was 6 months; January, 
2021 to June, 2021. Subjects were selected by 
purposive sampling. Post covid-19 pa�ents who 
were previously Covid posi�ve confirmed by 
reverse transcrip�on polymerase chain reac�on 
(RT-PCR) or by high-resolu�on computed tomog-

Figure 1 shows that most common Covid-19 symp-
toms were found fever 86.5%, cough 56.0%, body 
ache 54.6%, respiratory distress 7.2%, back ache 
1.9%, shoulder pain 1.4%, malaise 1.4%, neck ache 
1.0%, anxiety 1.0%, diarrhea 0.5% and thigh pain 
0.5%. 52(25.1%) pa�ents had co-morbidi�es, 
among them 29(14.0%) had hypertension, 
27(13.0%) had diabetes mellitus and 15(7.2%) had 
asthma.

This was a cross sec�onal observa�onal study 
conducted among 207 subjects in the department 
of Physical Medicine and Rehabilita�on, BSMMU, 
Dhaka. The study dura�on was 6 months; January, 
2021 to June, 2021. Subjects were selected by 
purposive sampling. Post covid-19 pa�ents who 
were previously Covid posi�ve confirmed by 
reverse transcrip�on polymerase chain reac�on 
(RT-PCR) or by high-resolu�on computed tomog-
raphy (HRCT) of chest, but became Covid-19 free 
during the �me of inclusion in this study. Both 
male and female subjects age ranged 18 to 60 
years were included. Oxygen satura�on >95% in 
pulse-oximeter was also an inclusion criteria.

Respondents who had musculoskeletal symptoms 
prior to the diagnosis of Covid-19, immunocom-
promised pa�ents, pregnant women and unwill-
ing subjects were excluded from the study. Stand-
ard sta�s�cal analyses were preformed; 
chi-square test and independent student’s t-test 
was performed for hypothesis tes�ng.   

Materials and Methods

This cross sec�onal study was carried out to find 
out the musculoskeletal features of post Covid-19 
pa�ents a�ending in a ter�ary academic hospital 
of Bangladesh. A total number of 207 post 
Covid-19 par�cipants a�ending post covid follow 
up clinics of BSMMU, Dhaka from January 2021 to 
June 2021 were enrolled in this study.

Regarding age distribu�on it was observed that 
87(42.0%) pa�ents belonged to age group 31-40 
years. The mean (±SD) age was 40.3±9.6 years with 
age range from 18 to 60 years. In a study conduct-
ed by Bakılan et al.15 where they found mean (±SD) 
age was 47.45±13.92 years. In a Bangladeshi study 
conducted by Numan16 reported the mean age of 
the par�cipants was 45.43 years with the age 
range was 35 to 66 years. One retrospec�ve study 
was conducted in China having 99 post covid 
par�cipants with the mean (±SD) age 
(49.40±18.45) years.17 Another study conducted in 
Bangladesh by Khasru et al.18 where they showed 
majority (70%) of the par�cipants were aged 50 
years or younger, and respondents older than 50 
were 30%. Ahmed et al.19 also found most of the 
par�cipants were from the age group of 18–29 
(73.5%) years. These findings were almost similar 
in the present study.

This study showed male pa�ents were predomi-
nant 143(69.1%) with male female ra�o was 2.2:1. 
Bakılan et al.15 reported that total of 280 post 
Covid-19 pa�ents, 183(65.4%) women and 
97(34.6%) men. In another study in Turkey, phone 
interviews were conducted with 300 Covid-19 
pa�ents (60% male).20 In a Bangladeshi study by 
Numan16 described that 90 par�cipants were 
selected with 70% (n=63) male and 30% were 
female (n=27). One retrospec�ve study was 
conducted in China having 99 post Covid-19 par�c-
ipants with 51 (51.51%) were male and 48 
(48.49%) were female par�cipants.17 Ahmed et al.19 
demonstrated that a total number of 230 volun-

teers both male and female par�cipated (the 
number of male par�cipants were greater than 
female 79.1% vs 20.9%). Another study in our 
country by Khasru et al.18 showed among 380 
par�cipants, majority were males (65.53%) infect-
ed with Covid-19. The enhancing mortality rate 
from Covid-19 for males found (2.4 �mes) higher 
than females also found by another study.21 The 
explana�ons for the sex differences in Covid-19 are 
perhaps mul�faceted including varia�ons in 
immune response, higher incidence of pre-exis�ng 
disease, biological differences between the sexes 
such as high levels of androgens in men, differenc-
es in lifestyle such as smoking habits as well as 
differences in underlying comorbidi�es.22,23

Present study showed majority 83(40.1%) pa�ents 
completed above SSC educa�on level followed by 
72(34.8%) completed up to SSC level, 17(8.2%) up 
to primary and 35(16.9%) were illiterate. Numan16 
reported that educa�onal status showed that 50 
(55.55%) completed secondary level, 33 (36.66%) 
found to be graduate and only 07 (7.77%) 
post-graduate. Another study done by Saeed et 
al.24 found about 567 (62.4%) were holding a bach-
elor’s degree, while 234 (25.7%), 108 (11.9%) were 
holding postgraduates and diploma or below, 
respec�vely.

Regarding occupa�onal status in this study it was 
observed that more than half (51.7%) pa�ents 
were service holder, 43(20.8%) housewife, 
42(20.3%) businessman, 13(6.3%) student and 
2(1.0%) day labor. In a Bangladeshi study conduct-
ed by Numan16 found occupa�on of the par�ci-
pants showed that 35 (38.88%) were service 
holder followed by 20 (22.22%) housewife, 03 
(3.33%) student, 15 (16.7%) banker and 02 (2.22%) 
re�red person. Khasru et al.18 had observed that 
among all respondents, 18.42% were homemaker, 
16.84% re�red personnel, 15% businessman, 
13.95% healthcare workers, 12.37% students, 
10.53% bankers, 5.26% administra�ve workers, 
3.18% garments workers, 2.37% members of 
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Figure 1: Bar diagram showing distribu�on of 
Covid-19 symptoms of the study pa�ents 
(n=207)

Figure 2: Bar diagram showing musculoskele-
tal feature (Pain) with regional distribu�on 
of the study pa�ents (n=207)

raphy (HRCT) of chest, but became Covid-19 free 
during the �me of inclusion in this study. Both 
male and female subjects age ranged 18 to 60 
years were included. Oxygen satura�on >95% in 
pulse-oximeter was also an inclusion criteria.
Respondents who had musculoskeletal symptoms 
prior to the diagnosis of Covid-19, immunocom-
promised pa�ents, pregnant women and unwilling 
subjects were excluded from the study. Standard 
sta�s�cal analyses were preformed; chi-square 
test and independent student’s t-test was 
performed for hypothesis tes�ng.
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law-enforcing agencies, and others were 1.31%. 
Another study done in our country by Ahmed et 
al.19 where they described majority (50.0%) 
pa�ents were student followed by 31.3% were in 
private service, 9.1% were in government service, 
3.5% were unemployed, 3.0% were businessman, 
3.0% were housewife. Saeed et al. 24 also found 
almost 585 (64.4%) were employed, while a small-
er number of par�cipants, 198 (21.8%) and 126 
(13.9%), were unemployed and students, respec-
�vely.

Current study showed that majority 118(57.0%) 
pa�ents came from lower-middle income group, 
85(41.15%) came from upper middle income 
group and 4(1.9%) came from high income group. 
In our country a study conducted by Khasru et al.18 
where they demonstrated majority of the 
respondents (50.26%) were from upper-middle 
income family, 26.84% from lower-middle income 
family, 17.37% from high income family, and only 
5.53% were from low income family.

Present study observed that majority 143(69.1%) 
pa�ents had dura�on of Covid-19, 15-21 days. The 
mean (±SD) dura�on of Covid-19 was found 
16.1±4.1 days. Leon et al.25 reported that the mean 
(±SD) dura�on of rheuma�c and musculoskeletal 
diseases (RMD) was 8.9±8.2 years and the mean 
(±SD) dura�on of admission due to Covid-19 was 
15.38±14.42 days. Liang et al.11 had observed that 
an incuba�on period was elicited from 12 pa�ents 
(57.1%), ranging from 2 to 10 days with a median 
of 6.5 days.

In this study we found that most common Covid-19 
symptoms were fever 86.5%, cough 56.0%, body 
ache 54.6%, respiratory distress 15(1.9%), back 
ache 1.9%, shoulder pain 1.4%, malaise 1.4%, neck 
ache 1.0%, anxiety 1.0%, diarrhea 0.5% and thigh 
pain 0.5%. In a study done by Bakılan et al.15 
showed the frequency of dyspnea was 30%, cough 
18.5% and chest pain 10.7%. In a Bangladeshi 
study conducted by Khasru et al.18 where they 

found most frequent symptoms were respiratory 
clusters symptoms including fever, cough, rhinor-
rhea and breathlessness (76.05%) followed by 
musculoskeletal pain (48.42%), headache (16.05%) 
and abdominal pain in 0.5% of cases. Another 
literature reported the clinical symptoms at the 
onset of illness in pa�ents with Covid-19, in which 
fever was the most common symptom (98%), 
followed by cough (76%), dyspnea (55%), muscle 
pain or fa�gue (44%), and headache (8%),17 which 
is similar to this study finding. Liang et al.11 also 
observed that on presenta�on, most pa�ents 
(85.7%) had fever with a mean body temperature 
of 37.8oC. Cough (42.9%), expectora�on (33.3%), 
fa�gue (57.1%), headache or dizziness (38.1%) was 
common symptoms. Other symptoms included 
shortness of breath, myalgia or arthralgia, sore 
throat, nasal symptoms and diarrhea.

Regarding co-morbidi�es in this study it was 
observed that 52(25.1%) pa�ents had co-morbidi-
�es, among them 29(14.0%) had hypertension, 
27(13.0%) had diabetes mellitus and 15(7.2%) had 
asthma. Saeed et al.24 reported that the most 
common chronic diseases were diabetes 6%, 
followed by asthma in 3.30%. Another study 
conducted by Leon et al.25 described 46.15% of the 
pa�ents had at least one comorbid condi�on.

Present study showed the most common 
post-acute Covid-19 musculoskeletal symptom 
was pain over neck in 29.5%, shoulder 28.5%, 
upper back 16.9%, lower back 15.5%, hip or thigh 
15.0%, wrist or hands 13.0%, knees 8.7%, ankle or 
feet 1.4% and elbow 1.0%. In a study done by 
Bakılan et al.15 showed that most of the pa�ents 
have fa�gue (71.8%), spine pain (70.7%) and wide-
spread myalgia (60.7%). The most common site of 
spine pain was the back (30.4%). Other symptoms 
included radicular low back pain 4 (1.4%), 
hand/wrist pain 4 (1.4%), hip pain 4 (1.4%), 
foot/ankle pain 4 (1.4%), elbow pain 3 (1.1%), 
cramp 2 (0.7%), ver�go 2 (0.7%), tremor 1 (0.4%) 
and headache 1 (0.4%). The common result from 

previous studies about post-Covid-19 symptoms 
was that the majority of pa�ents have at least one 
symptom.26,27 Consistent with these studies, 88.2% 
of our pa�ents have at least one symptom, while 
85.7% of our pa�ents have at least one musculo-
skeletal symptom. Most of the previous studies 
have focused on whole body symptoms26,27 a�er 
Covid-19. Different from these studies, the present 
study focused on musculoskeletal symptoms. The 
most common musculoskeletal symptoms were 
fa�gue, spine pain and myalgia. The frequency of 
respiratory tract symptoms was lower than that of 
musculoskeletal symptoms, and the most common 
respiratory tract symptom was dyspnea. A rehabili-
ta�on center in Bangladesh reported that the 
frequency of head and neck pain was 27%, pain in 
the lower limb 34%, back pain 24% and pain in the 
upper limb 13% in 90 post Covid-19 pa�ents.16 In 
the study, the most common region of pain was 
the back (30%) and back pain was also the most 
frequent symptom on admission to the Physical 
Medicine and Rehabilita�on (PM&R) outpa�ent 
clinic. Furthermore, back pain in acute Covid-19 
was found to be related to post-acute Covid-19 
musculoskeletal symptoms. 72% of these pa�ents 
have at least one symptom, while most complaints 
regarding the musculoskeletal system were fa�gue 
(44%), back pain (22.7%), arthralgia (22%), myalgia 
(21%) and lower back pain (16%) a�er 1 month.20

In a Bangladeshi study conducted by Numan16 
where they described in the loca�on of pain 
status, 25 (27.77 %) complained of pain in the head 
and neck, 12 (13.33%) in the upper limb, 31 
(34.45%) in the lower limb and 22 (24.45 %) in the 
back. A similar study conducted in the two Spanish 
universi�es to find out the musculoskeletal pain 
among the 1198 students during the lockdown 
period. In the study, par�cipants 837 (69.86%) 
complained of neck pain, 162 (13.52%) shoulder 
pain, 57 (4.75%) elbow pain, 20 (1.66%) hip joint 
pain and 22 (1.84) knee joint pain. 28 The main 
similarity between the studies were the regions of 

musculoskeletal complaint were almost in a similar 
loca�on. In contrast, this study par�cipant was 
from different professionals but the study 
conducted by Leiros-Rodriguez only focused on the 
only one group of par�cipants that were university 
students. 28

Another study in our country by Khasru et al.18 had 
observed pain varied widely in hip, neck, leg and 
calf muscles, back and spine, shoulder, arms and 
hand, and other parts of the body among 
confirmed Covid-19 study respondents. Among 
musculoskeletal system, the most frequent 
involved joint was hip joint (20.53%). Among all 
cases, 15.26% had moderate and 5% had severe 
hip pain. Neck pain was found in 9.21% of cases 
and moderate pain was reported in 6.84%, and 
severe pain 2.10% of cases. Moreover, 5.26% cases 
had leg and calf muscle pain, 5% back and spine 
pain, 1.58% shoulder, 1.05% arms and hands, and 
5.78% had pain in others region. Among all 
respondents, 16.05% had headache of which 
majority had mild to moderate headache (7.63%, 
and 6.57% respec�vely, and 1.84% had severe 
headache). Addi�onally, 1.58% had pain in the 
eyes. Hoong et al.29 also found of the 88 pa�ents 
with musculoskeletal symptoms, 37.5% had myal-
gia, 5.7% arthralgia, 6.8% new-onset backache and 
50% generalized body ache.

This study showed lower back pain was significant-
ly higher in age group 51-60 years (37.5%). Also 
ankle or feet pain was significantly higher in age 
group 41-50 years (50.0%). However, neck, shoul-
der, upper back, hip or thigh, wrist or hands, knee 
and elbow were not significantly associated with 
age group (p>0.05). In a study of Numan16 showed 
musculoskeletal symptoms and Covid-19 showed a 
significant associa�on between age of the par�ci-
pants and severity of Covid-19 (p<0.002). In 
contrast, significant associa�ons (p>0.05) were not 
found between age of par�cipants and pain a�er 
Covid, living area and pain a�er Covid, age of 
par�cipants and global weakness a�er Covid. 

Studies conducted by different researchers found a 
similar significant associa�on (p<0.05) between 
exercise and musculoskeletal symptoms30 age and 
dura�on of Covid and severity of Covid (p<0.05).31 
Khasru et al.18 reported that among respondents of 
younger age group (aged ≤50 years), 37.59% had 
moderate pain, 6.77% had severe pain, 13.91% 
had mild pain, and 41.17% had no pain. On the 
other hand, among older respondents (aged >50 
years), 47.37% had moderate pain, 25.44% had 
severe pain, 13.15% had mild pain, and 14.03% 
had no pain. The differences between two groups 
was sta�s�cally significant (p<0.05).

In our study shoulder pain was significantly higher 
in male pa�ents (81.4%), upper back pain was 
significantly higher in female pa�ents (51.4%). 
However, pain over neck, lower back, hip or thigh, 
wrist or hands, knee, ankle and elbow were not 
significantly associated with sex (p>0.05). Effect on 
neck region were more in our study may be due to 
cervical spine movement is more in daily ac�vi�es 
even in res�ng posi�on like si�ng or lying in one 
side, moreover sedentary lifestyle plays an impor-
tant role to create impact over neck region. Bakılan 
et al.15 demonstrate that a total of 240 (85.7%) of 
the 280 pa�ents have at least one or more muscu-
loskeletal symptoms, which began with or were 
aggravated by their Covid-19 infec�on, while the 
musculoskeletal problems of 40 (14.3%) of the 280 
pa�ents did not change a�er being infected with 
Covid-19.  Also in these 240 pa�ents, no difference 
was found according to gender (P = .343). In our 
country a study done by Khasru et al.18 showed 
among 249 males, 43.77% had moderate, 13.25% 
mild, 10.44% had severe pain, and 32.53% had no 
pain. Similarly, among 131 females, 35.11% had 
moderate, 16.03% had severe, 13.74% had mild 
pain, and 35.19% had no pain. The differences 
between two groups were not significant (p>0.05). 
Among different types of pain, their study reveals 
that joint pain found among 22.63% males and 
13.15% females. Rest complained of bone pain or 

pain in the muscles. Majority of the male and 
female respondents suffered from headache 
(22.89%) followed by hip pain (21.84%). According 
to another study,32 pa�ents with SARS Cov-2 also 
reported myalgia (49.3–60.9%), headache 
(35.4–55.8%), sore throat (12.5-23.2%), chest pain 
(10.4%), and abdominal pain (3.5%). Similar result 
found in a literature review,13 the most common 
musculoskeletal manifesta�on found by them was 
myalgia (48 studies; 80%). 

Present study found -no significant associa�on 
between musculoskeletal symptom with occupa-
�onal status (p>0.05). Lower back pain was signifi-
cantly higher in above SSC educa�on level that was 
62.5%. However, pain over  neck, shoulder, upper 
back, hip or thigh, wrist or hands, knee, ankle and 
elbow were not significantly associated with 
educa�on (p>0.05).
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Figure 3 shows that during the last 7 days of data 
collec�on 129(62.3%) of par�cipants had muscu-
loskeletal trouble, which was pain. It represents 
that a�er complete recovery musculoskeletal 
symptoms can be relapsed.

Figure 2 shows that most common musculoskele-
tal symptom was pain and its regional distribu�on  
were found in neck 29.5%, shoulder 28.5%, upper 
back 16.9%, lower back 15.5%, hip or thigh 15.0%, 
wrist or hands 13.0%, knees 8.7%, ankle or feet 
1.4% and elbow 1.0%.

Table 3 shows that lower back pain was significant-
ly higher in age group 51-60 years (37.5%). Also 
ankle or feet pain was significantly higher in age 
group 41-50 years (50.0%). However, pain over 
neck, shoulder, upper back, hip or thigh, wrist or 
hands, knee and elbow were not significantly 
associated with age group (p>0.05).

Table 1 shows that work ac�vity and leisure ac�vi-
ty were hampered due to covid-19 in all pa�ents 
even a�er becoming Covid-19 nega�ve.

This cross sec�onal study was carried out to find 
out the musculoskeletal features of post Covid-19 
pa�ents a�ending in a ter�ary academic hospital 
of Bangladesh. A total number of 207 post 
Covid-19 par�cipants a�ending post covid follow 
up clinics of BSMMU, Dhaka from January 2021 to 
June 2021 were enrolled in this study.

Regarding age distribu�on it was observed that 
87(42.0%) pa�ents belonged to age group 31-40 
years. The mean (±SD) age was 40.3±9.6 years with 
age range from 18 to 60 years. In a study conduct-
ed by Bakılan et al.15 where they found mean (±SD) 
age was 47.45±13.92 years. In a Bangladeshi study 
conducted by Numan16 reported the mean age of 
the par�cipants was 45.43 years with the age 
range was 35 to 66 years. One retrospec�ve study 
was conducted in China having 99 post covid 
par�cipants with the mean (±SD) age 
(49.40±18.45) years.17 Another study conducted in 
Bangladesh by Khasru et al.18 where they showed 
majority (70%) of the par�cipants were aged 50 
years or younger, and respondents older than 50 
were 30%. Ahmed et al.19 also found most of the 
par�cipants were from the age group of 18–29 
(73.5%) years. These findings were almost similar 
in the present study.

This study showed male pa�ents were predomi-
nant 143(69.1%) with male female ra�o was 2.2:1. 
Bakılan et al.15 reported that total of 280 post 
Covid-19 pa�ents, 183(65.4%) women and 
97(34.6%) men. In another study in Turkey, phone 
interviews were conducted with 300 Covid-19 
pa�ents (60% male).20 In a Bangladeshi study by 
Numan16 described that 90 par�cipants were 
selected with 70% (n=63) male and 30% were 
female (n=27). One retrospec�ve study was 
conducted in China having 99 post Covid-19 par�c-
ipants with 51 (51.51%) were male and 48 
(48.49%) were female par�cipants.17 Ahmed et al.19 
demonstrated that a total number of 230 volun-

teers both male and female par�cipated (the 
number of male par�cipants were greater than 
female 79.1% vs 20.9%). Another study in our 
country by Khasru et al.18 showed among 380 
par�cipants, majority were males (65.53%) infect-
ed with Covid-19. The enhancing mortality rate 
from Covid-19 for males found (2.4 �mes) higher 
than females also found by another study.21 The 
explana�ons for the sex differences in Covid-19 are 
perhaps mul�faceted including varia�ons in 
immune response, higher incidence of pre-exis�ng 
disease, biological differences between the sexes 
such as high levels of androgens in men, differenc-
es in lifestyle such as smoking habits as well as 
differences in underlying comorbidi�es.22,23

Present study showed majority 83(40.1%) pa�ents 
completed above SSC educa�on level followed by 
72(34.8%) completed up to SSC level, 17(8.2%) up 
to primary and 35(16.9%) were illiterate. Numan16 
reported that educa�onal status showed that 50 
(55.55%) completed secondary level, 33 (36.66%) 
found to be graduate and only 07 (7.77%) 
post-graduate. Another study done by Saeed et 
al.24 found about 567 (62.4%) were holding a bach-
elor’s degree, while 234 (25.7%), 108 (11.9%) were 
holding postgraduates and diploma or below, 
respec�vely.

Regarding occupa�onal status in this study it was 
observed that more than half (51.7%) pa�ents 
were service holder, 43(20.8%) housewife, 
42(20.3%) businessman, 13(6.3%) student and 
2(1.0%) day labor. In a Bangladeshi study conduct-
ed by Numan16 found occupa�on of the par�ci-
pants showed that 35 (38.88%) were service 
holder followed by 20 (22.22%) housewife, 03 
(3.33%) student, 15 (16.7%) banker and 02 (2.22%) 
re�red person. Khasru et al.18 had observed that 
among all respondents, 18.42% were homemaker, 
16.84% re�red personnel, 15% businessman, 
13.95% healthcare workers, 12.37% students, 
10.53% bankers, 5.26% administra�ve workers, 
3.18% garments workers, 2.37% members of 
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Figure 3: Pie chart showing musculo-skeletal 
trouble (according to Nordic Musculoskeletal 
Ques�onnaire) during the last 7 days of data 
collec�on (n=207)

Table: I : Effect on work and leisure ac�vity 
a�er becoming COVID nega�ve (n=207)

Parameter Number of 
pa�ents

Percentage

Yes 

No

207

0

100.0

0.0

Yes 

No

207

0

100.0

0.0

Leisure ac�vity

Work ac�vity

Table 2 shows that almost three fourth 153(73.9%) 
of pa�ents had been able to do normal work ac�v-
i�es within 8-30 days a�er becoming Covid-19 
nega�ve.

Table: II : Impedimental effect of post covid-19 
pa�ents in their normal work ac�vi�es (n=207)

Normal work 
a�er becoming

 Covid-19 
nega�ve (days)

Number of 
pa�ents Percentage

0

1-7

8-30

>30

1

52

153

1

0.5

25.1

73.9

0.5

Musculo-skeletal trouble during the last 7 days

Yes

No

62.3%
37.7%

Shoulder pain was significantly higher in male 
pa�ents (81.4%), upper back pain was significantly 
higher in female pa�ents (51.4%). However, pain 
over neck, lower back, hip or thigh, wrist or hands, 
knee, ankle and elbow were not significantly asso-
ciated with sex (p>0.05).

law-enforcing agencies, and others were 1.31%. 
Another study done in our country by Ahmed et 
al.19 where they described majority (50.0%) 
pa�ents were student followed by 31.3% were in 
private service, 9.1% were in government service, 
3.5% were unemployed, 3.0% were businessman, 
3.0% were housewife. Saeed et al. 24 also found 
almost 585 (64.4%) were employed, while a small-
er number of par�cipants, 198 (21.8%) and 126 
(13.9%), were unemployed and students, respec-
�vely.

Current study showed that majority 118(57.0%) 
pa�ents came from lower-middle income group, 
85(41.15%) came from upper middle income 
group and 4(1.9%) came from high income group. 
In our country a study conducted by Khasru et al.18 
where they demonstrated majority of the 
respondents (50.26%) were from upper-middle 
income family, 26.84% from lower-middle income 
family, 17.37% from high income family, and only 
5.53% were from low income family.

Present study observed that majority 143(69.1%) 
pa�ents had dura�on of Covid-19, 15-21 days. The 
mean (±SD) dura�on of Covid-19 was found 
16.1±4.1 days. Leon et al.25 reported that the mean 
(±SD) dura�on of rheuma�c and musculoskeletal 
diseases (RMD) was 8.9±8.2 years and the mean 
(±SD) dura�on of admission due to Covid-19 was 
15.38±14.42 days. Liang et al.11 had observed that 
an incuba�on period was elicited from 12 pa�ents 
(57.1%), ranging from 2 to 10 days with a median 
of 6.5 days.

In this study we found that most common Covid-19 
symptoms were fever 86.5%, cough 56.0%, body 
ache 54.6%, respiratory distress 15(1.9%), back 
ache 1.9%, shoulder pain 1.4%, malaise 1.4%, neck 
ache 1.0%, anxiety 1.0%, diarrhea 0.5% and thigh 
pain 0.5%. In a study done by Bakılan et al.15 
showed the frequency of dyspnea was 30%, cough 
18.5% and chest pain 10.7%. In a Bangladeshi 
study conducted by Khasru et al.18 where they 

found most frequent symptoms were respiratory 
clusters symptoms including fever, cough, rhinor-
rhea and breathlessness (76.05%) followed by 
musculoskeletal pain (48.42%), headache (16.05%) 
and abdominal pain in 0.5% of cases. Another 
literature reported the clinical symptoms at the 
onset of illness in pa�ents with Covid-19, in which 
fever was the most common symptom (98%), 
followed by cough (76%), dyspnea (55%), muscle 
pain or fa�gue (44%), and headache (8%),17 which 
is similar to this study finding. Liang et al.11 also 
observed that on presenta�on, most pa�ents 
(85.7%) had fever with a mean body temperature 
of 37.8oC. Cough (42.9%), expectora�on (33.3%), 
fa�gue (57.1%), headache or dizziness (38.1%) was 
common symptoms. Other symptoms included 
shortness of breath, myalgia or arthralgia, sore 
throat, nasal symptoms and diarrhea.

Regarding co-morbidi�es in this study it was 
observed that 52(25.1%) pa�ents had co-morbidi-
�es, among them 29(14.0%) had hypertension, 
27(13.0%) had diabetes mellitus and 15(7.2%) had 
asthma. Saeed et al.24 reported that the most 
common chronic diseases were diabetes 6%, 
followed by asthma in 3.30%. Another study 
conducted by Leon et al.25 described 46.15% of the 
pa�ents had at least one comorbid condi�on.

Present study showed the most common 
post-acute Covid-19 musculoskeletal symptom 
was pain over neck in 29.5%, shoulder 28.5%, 
upper back 16.9%, lower back 15.5%, hip or thigh 
15.0%, wrist or hands 13.0%, knees 8.7%, ankle or 
feet 1.4% and elbow 1.0%. In a study done by 
Bakılan et al.15 showed that most of the pa�ents 
have fa�gue (71.8%), spine pain (70.7%) and wide-
spread myalgia (60.7%). The most common site of 
spine pain was the back (30.4%). Other symptoms 
included radicular low back pain 4 (1.4%), 
hand/wrist pain 4 (1.4%), hip pain 4 (1.4%), 
foot/ankle pain 4 (1.4%), elbow pain 3 (1.1%), 
cramp 2 (0.7%), ver�go 2 (0.7%), tremor 1 (0.4%) 
and headache 1 (0.4%). The common result from 

previous studies about post-Covid-19 symptoms 
was that the majority of pa�ents have at least one 
symptom.26,27 Consistent with these studies, 88.2% 
of our pa�ents have at least one symptom, while 
85.7% of our pa�ents have at least one musculo-
skeletal symptom. Most of the previous studies 
have focused on whole body symptoms26,27 a�er 
Covid-19. Different from these studies, the present 
study focused on musculoskeletal symptoms. The 
most common musculoskeletal symptoms were 
fa�gue, spine pain and myalgia. The frequency of 
respiratory tract symptoms was lower than that of 
musculoskeletal symptoms, and the most common 
respiratory tract symptom was dyspnea. A rehabili-
ta�on center in Bangladesh reported that the 
frequency of head and neck pain was 27%, pain in 
the lower limb 34%, back pain 24% and pain in the 
upper limb 13% in 90 post Covid-19 pa�ents.16 In 
the study, the most common region of pain was 
the back (30%) and back pain was also the most 
frequent symptom on admission to the Physical 
Medicine and Rehabilita�on (PM&R) outpa�ent 
clinic. Furthermore, back pain in acute Covid-19 
was found to be related to post-acute Covid-19 
musculoskeletal symptoms. 72% of these pa�ents 
have at least one symptom, while most complaints 
regarding the musculoskeletal system were fa�gue 
(44%), back pain (22.7%), arthralgia (22%), myalgia 
(21%) and lower back pain (16%) a�er 1 month.20

In a Bangladeshi study conducted by Numan16 
where they described in the loca�on of pain 
status, 25 (27.77 %) complained of pain in the head 
and neck, 12 (13.33%) in the upper limb, 31 
(34.45%) in the lower limb and 22 (24.45 %) in the 
back. A similar study conducted in the two Spanish 
universi�es to find out the musculoskeletal pain 
among the 1198 students during the lockdown 
period. In the study, par�cipants 837 (69.86%) 
complained of neck pain, 162 (13.52%) shoulder 
pain, 57 (4.75%) elbow pain, 20 (1.66%) hip joint 
pain and 22 (1.84) knee joint pain. 28 The main 
similarity between the studies were the regions of 

musculoskeletal complaint were almost in a similar 
loca�on. In contrast, this study par�cipant was 
from different professionals but the study 
conducted by Leiros-Rodriguez only focused on the 
only one group of par�cipants that were university 
students. 28

Another study in our country by Khasru et al.18 had 
observed pain varied widely in hip, neck, leg and 
calf muscles, back and spine, shoulder, arms and 
hand, and other parts of the body among 
confirmed Covid-19 study respondents. Among 
musculoskeletal system, the most frequent 
involved joint was hip joint (20.53%). Among all 
cases, 15.26% had moderate and 5% had severe 
hip pain. Neck pain was found in 9.21% of cases 
and moderate pain was reported in 6.84%, and 
severe pain 2.10% of cases. Moreover, 5.26% cases 
had leg and calf muscle pain, 5% back and spine 
pain, 1.58% shoulder, 1.05% arms and hands, and 
5.78% had pain in others region. Among all 
respondents, 16.05% had headache of which 
majority had mild to moderate headache (7.63%, 
and 6.57% respec�vely, and 1.84% had severe 
headache). Addi�onally, 1.58% had pain in the 
eyes. Hoong et al.29 also found of the 88 pa�ents 
with musculoskeletal symptoms, 37.5% had myal-
gia, 5.7% arthralgia, 6.8% new-onset backache and 
50% generalized body ache.

This study showed lower back pain was significant-
ly higher in age group 51-60 years (37.5%). Also 
ankle or feet pain was significantly higher in age 
group 41-50 years (50.0%). However, neck, shoul-
der, upper back, hip or thigh, wrist or hands, knee 
and elbow were not significantly associated with 
age group (p>0.05). In a study of Numan16 showed 
musculoskeletal symptoms and Covid-19 showed a 
significant associa�on between age of the par�ci-
pants and severity of Covid-19 (p<0.002). In 
contrast, significant associa�ons (p>0.05) were not 
found between age of par�cipants and pain a�er 
Covid, living area and pain a�er Covid, age of 
par�cipants and global weakness a�er Covid. 

Studies conducted by different researchers found a 
similar significant associa�on (p<0.05) between 
exercise and musculoskeletal symptoms30 age and 
dura�on of Covid and severity of Covid (p<0.05).31 
Khasru et al.18 reported that among respondents of 
younger age group (aged ≤50 years), 37.59% had 
moderate pain, 6.77% had severe pain, 13.91% 
had mild pain, and 41.17% had no pain. On the 
other hand, among older respondents (aged >50 
years), 47.37% had moderate pain, 25.44% had 
severe pain, 13.15% had mild pain, and 14.03% 
had no pain. The differences between two groups 
was sta�s�cally significant (p<0.05).

In our study shoulder pain was significantly higher 
in male pa�ents (81.4%), upper back pain was 
significantly higher in female pa�ents (51.4%). 
However, pain over neck, lower back, hip or thigh, 
wrist or hands, knee, ankle and elbow were not 
significantly associated with sex (p>0.05). Effect on 
neck region were more in our study may be due to 
cervical spine movement is more in daily ac�vi�es 
even in res�ng posi�on like si�ng or lying in one 
side, moreover sedentary lifestyle plays an impor-
tant role to create impact over neck region. Bakılan 
et al.15 demonstrate that a total of 240 (85.7%) of 
the 280 pa�ents have at least one or more muscu-
loskeletal symptoms, which began with or were 
aggravated by their Covid-19 infec�on, while the 
musculoskeletal problems of 40 (14.3%) of the 280 
pa�ents did not change a�er being infected with 
Covid-19.  Also in these 240 pa�ents, no difference 
was found according to gender (P = .343). In our 
country a study done by Khasru et al.18 showed 
among 249 males, 43.77% had moderate, 13.25% 
mild, 10.44% had severe pain, and 32.53% had no 
pain. Similarly, among 131 females, 35.11% had 
moderate, 16.03% had severe, 13.74% had mild 
pain, and 35.19% had no pain. The differences 
between two groups were not significant (p>0.05). 
Among different types of pain, their study reveals 
that joint pain found among 22.63% males and 
13.15% females. Rest complained of bone pain or 

pain in the muscles. Majority of the male and 
female respondents suffered from headache 
(22.89%) followed by hip pain (21.84%). According 
to another study,32 pa�ents with SARS Cov-2 also 
reported myalgia (49.3–60.9%), headache 
(35.4–55.8%), sore throat (12.5-23.2%), chest pain 
(10.4%), and abdominal pain (3.5%). Similar result 
found in a literature review,13 the most common 
musculoskeletal manifesta�on found by them was 
myalgia (48 studies; 80%). 

Present study found -no significant associa�on 
between musculoskeletal symptom with occupa-
�onal status (p>0.05). Lower back pain was signifi-
cantly higher in above SSC educa�on level that was 
62.5%. However, pain over  neck, shoulder, upper 
back, hip or thigh, wrist or hands, knee, ankle and 
elbow were not significantly associated with 
educa�on (p>0.05).
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Table 4 shows that there was no significant associ-
a�on between musculoskeletal symptom (pain) 
with occupa�onal status (p>0.05).

s = significant, ns = not significant, p value reached from chi square test

ns = not significant; p value reached from chi square test

Table 3 shows that lower back pain was significant-
ly higher in age group 51-60 years (37.5%). Also 
ankle or feet pain was significantly higher in age 
group 41-50 years (50.0%). However, pain over 
neck, shoulder, upper back, hip or thigh, wrist or 
hands, knee and elbow were not significantly 
associated with age group (p>0.05).

This cross sec�onal study was carried out to find 
out the musculoskeletal features of post Covid-19 
pa�ents a�ending in a ter�ary academic hospital 
of Bangladesh. A total number of 207 post 
Covid-19 par�cipants a�ending post covid follow 
up clinics of BSMMU, Dhaka from January 2021 to 
June 2021 were enrolled in this study.

Regarding age distribu�on it was observed that 
87(42.0%) pa�ents belonged to age group 31-40 
years. The mean (±SD) age was 40.3±9.6 years with 
age range from 18 to 60 years. In a study conduct-
ed by Bakılan et al.15 where they found mean (±SD) 
age was 47.45±13.92 years. In a Bangladeshi study 
conducted by Numan16 reported the mean age of 
the par�cipants was 45.43 years with the age 
range was 35 to 66 years. One retrospec�ve study 
was conducted in China having 99 post covid 
par�cipants with the mean (±SD) age 
(49.40±18.45) years.17 Another study conducted in 
Bangladesh by Khasru et al.18 where they showed 
majority (70%) of the par�cipants were aged 50 
years or younger, and respondents older than 50 
were 30%. Ahmed et al.19 also found most of the 
par�cipants were from the age group of 18–29 
(73.5%) years. These findings were almost similar 
in the present study.

This study showed male pa�ents were predomi-
nant 143(69.1%) with male female ra�o was 2.2:1. 
Bakılan et al.15 reported that total of 280 post 
Covid-19 pa�ents, 183(65.4%) women and 
97(34.6%) men. In another study in Turkey, phone 
interviews were conducted with 300 Covid-19 
pa�ents (60% male).20 In a Bangladeshi study by 
Numan16 described that 90 par�cipants were 
selected with 70% (n=63) male and 30% were 
female (n=27). One retrospec�ve study was 
conducted in China having 99 post Covid-19 par�c-
ipants with 51 (51.51%) were male and 48 
(48.49%) were female par�cipants.17 Ahmed et al.19 
demonstrated that a total number of 230 volun-

teers both male and female par�cipated (the 
number of male par�cipants were greater than 
female 79.1% vs 20.9%). Another study in our 
country by Khasru et al.18 showed among 380 
par�cipants, majority were males (65.53%) infect-
ed with Covid-19. The enhancing mortality rate 
from Covid-19 for males found (2.4 �mes) higher 
than females also found by another study.21 The 
explana�ons for the sex differences in Covid-19 are 
perhaps mul�faceted including varia�ons in 
immune response, higher incidence of pre-exis�ng 
disease, biological differences between the sexes 
such as high levels of androgens in men, differenc-
es in lifestyle such as smoking habits as well as 
differences in underlying comorbidi�es.22,23

Present study showed majority 83(40.1%) pa�ents 
completed above SSC educa�on level followed by 
72(34.8%) completed up to SSC level, 17(8.2%) up 
to primary and 35(16.9%) were illiterate. Numan16 
reported that educa�onal status showed that 50 
(55.55%) completed secondary level, 33 (36.66%) 
found to be graduate and only 07 (7.77%) 
post-graduate. Another study done by Saeed et 
al.24 found about 567 (62.4%) were holding a bach-
elor’s degree, while 234 (25.7%), 108 (11.9%) were 
holding postgraduates and diploma or below, 
respec�vely.

Regarding occupa�onal status in this study it was 
observed that more than half (51.7%) pa�ents 
were service holder, 43(20.8%) housewife, 
42(20.3%) businessman, 13(6.3%) student and 
2(1.0%) day labor. In a Bangladeshi study conduct-
ed by Numan16 found occupa�on of the par�ci-
pants showed that 35 (38.88%) were service 
holder followed by 20 (22.22%) housewife, 03 
(3.33%) student, 15 (16.7%) banker and 02 (2.22%) 
re�red person. Khasru et al.18 had observed that 
among all respondents, 18.42% were homemaker, 
16.84% re�red personnel, 15% businessman, 
13.95% healthcare workers, 12.37% students, 
10.53% bankers, 5.26% administra�ve workers, 
3.18% garments workers, 2.37% members of 
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Table: III : Associa�on between musculoskeletal symptom (pain) with age (n=207)

Table IV: Associa�on between musculoskeletal symptom (pain) with occupa�onal status (n=207)
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 n %  n %  n %  n %  n %  n %  n %  n %  N  %  
≤20 0 0.0 0 0.0 1 2.9 1 3.1 2 6.5 1 3.7 0 0.0 1 33.3 0 0.0 
21- 30 5 8.2 10  16.9  6 17.1 6 18.8 6 19.4 7 25.9  1 5.6 0 0.0 0 0.0 
31-40 27 44.3 25 42.4 17 48.6 9 28.1 10 32.3 10 37.0  6 33.3 0 0.0 1 50.0  
41-50 19 31.1 12 20.3 8 22.9 4 12.5  4 12.9  5 18.5  9 50.0 2 66.7  0 0.0 
51-60 10 16.4 12 20.3 2 5.7 12 37.5  9 29.0 4 14.8  2 11.1 0 0.0 1 50.0  
>60  0 0.0 0 0.0 1 2.9 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
p value  0.410ns 0.532ns 0.092ns 0.014 s 0.052 ns 0.364 ns 0.222 ns 0.001s 0.837 ns 

Shoulder pain was significantly higher in male 
pa�ents (81.4%), upper back pain was significantly 
higher in female pa�ents (51.4%). However, pain 
over neck, lower back, hip or thigh, wrist or hands, 
knee, ankle and elbow were not significantly asso-
ciated with sex (p>0.05).
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 n % n % n % n % n % n % n % n % n % 
Service holder 37 60.7 35 59.3 14 40.0 11 34.4 15 48.4 10 37.0 8 44.4 0 0.0 1 50.0 
Housewife 14 23.0 9 15.3 11 31.4 7 21.9 5 16.1 6 22.2 5 27.8 1 33.3 1 50.0 
Businessman 9 14.8 13 22.0 5 14.3 11 34.4 7 22.6 6 22.2 3 16.7 1 33.3 0 0.0 
Student 1 1.6 2 3.4 4 11.4 3 9.4 4 12.9 5 18.5 1 5.6 1 33.3 0 0.0 
Day laborer  0 0.0 0 0.0 1 2.9 0 0.0 0 0.0 0 0.0 1 5.6 0 0.0 0 0.0 
P value 0.156ns 0.385ns 0.112ns 0.143ns 0.486ns 0.059ns 0.276ns 0.228ns 0.846ns 
 

law-enforcing agencies, and others were 1.31%. 
Another study done in our country by Ahmed et 
al.19 where they described majority (50.0%) 
pa�ents were student followed by 31.3% were in 
private service, 9.1% were in government service, 
3.5% were unemployed, 3.0% were businessman, 
3.0% were housewife. Saeed et al. 24 also found 
almost 585 (64.4%) were employed, while a small-
er number of par�cipants, 198 (21.8%) and 126 
(13.9%), were unemployed and students, respec-
�vely.

Current study showed that majority 118(57.0%) 
pa�ents came from lower-middle income group, 
85(41.15%) came from upper middle income 
group and 4(1.9%) came from high income group. 
In our country a study conducted by Khasru et al.18 
where they demonstrated majority of the 
respondents (50.26%) were from upper-middle 
income family, 26.84% from lower-middle income 
family, 17.37% from high income family, and only 
5.53% were from low income family.

Present study observed that majority 143(69.1%) 
pa�ents had dura�on of Covid-19, 15-21 days. The 
mean (±SD) dura�on of Covid-19 was found 
16.1±4.1 days. Leon et al.25 reported that the mean 
(±SD) dura�on of rheuma�c and musculoskeletal 
diseases (RMD) was 8.9±8.2 years and the mean 
(±SD) dura�on of admission due to Covid-19 was 
15.38±14.42 days. Liang et al.11 had observed that 
an incuba�on period was elicited from 12 pa�ents 
(57.1%), ranging from 2 to 10 days with a median 
of 6.5 days.

In this study we found that most common Covid-19 
symptoms were fever 86.5%, cough 56.0%, body 
ache 54.6%, respiratory distress 15(1.9%), back 
ache 1.9%, shoulder pain 1.4%, malaise 1.4%, neck 
ache 1.0%, anxiety 1.0%, diarrhea 0.5% and thigh 
pain 0.5%. In a study done by Bakılan et al.15 
showed the frequency of dyspnea was 30%, cough 
18.5% and chest pain 10.7%. In a Bangladeshi 
study conducted by Khasru et al.18 where they 

found most frequent symptoms were respiratory 
clusters symptoms including fever, cough, rhinor-
rhea and breathlessness (76.05%) followed by 
musculoskeletal pain (48.42%), headache (16.05%) 
and abdominal pain in 0.5% of cases. Another 
literature reported the clinical symptoms at the 
onset of illness in pa�ents with Covid-19, in which 
fever was the most common symptom (98%), 
followed by cough (76%), dyspnea (55%), muscle 
pain or fa�gue (44%), and headache (8%),17 which 
is similar to this study finding. Liang et al.11 also 
observed that on presenta�on, most pa�ents 
(85.7%) had fever with a mean body temperature 
of 37.8oC. Cough (42.9%), expectora�on (33.3%), 
fa�gue (57.1%), headache or dizziness (38.1%) was 
common symptoms. Other symptoms included 
shortness of breath, myalgia or arthralgia, sore 
throat, nasal symptoms and diarrhea.

Regarding co-morbidi�es in this study it was 
observed that 52(25.1%) pa�ents had co-morbidi-
�es, among them 29(14.0%) had hypertension, 
27(13.0%) had diabetes mellitus and 15(7.2%) had 
asthma. Saeed et al.24 reported that the most 
common chronic diseases were diabetes 6%, 
followed by asthma in 3.30%. Another study 
conducted by Leon et al.25 described 46.15% of the 
pa�ents had at least one comorbid condi�on.

Present study showed the most common 
post-acute Covid-19 musculoskeletal symptom 
was pain over neck in 29.5%, shoulder 28.5%, 
upper back 16.9%, lower back 15.5%, hip or thigh 
15.0%, wrist or hands 13.0%, knees 8.7%, ankle or 
feet 1.4% and elbow 1.0%. In a study done by 
Bakılan et al.15 showed that most of the pa�ents 
have fa�gue (71.8%), spine pain (70.7%) and wide-
spread myalgia (60.7%). The most common site of 
spine pain was the back (30.4%). Other symptoms 
included radicular low back pain 4 (1.4%), 
hand/wrist pain 4 (1.4%), hip pain 4 (1.4%), 
foot/ankle pain 4 (1.4%), elbow pain 3 (1.1%), 
cramp 2 (0.7%), ver�go 2 (0.7%), tremor 1 (0.4%) 
and headache 1 (0.4%). The common result from 

previous studies about post-Covid-19 symptoms 
was that the majority of pa�ents have at least one 
symptom.26,27 Consistent with these studies, 88.2% 
of our pa�ents have at least one symptom, while 
85.7% of our pa�ents have at least one musculo-
skeletal symptom. Most of the previous studies 
have focused on whole body symptoms26,27 a�er 
Covid-19. Different from these studies, the present 
study focused on musculoskeletal symptoms. The 
most common musculoskeletal symptoms were 
fa�gue, spine pain and myalgia. The frequency of 
respiratory tract symptoms was lower than that of 
musculoskeletal symptoms, and the most common 
respiratory tract symptom was dyspnea. A rehabili-
ta�on center in Bangladesh reported that the 
frequency of head and neck pain was 27%, pain in 
the lower limb 34%, back pain 24% and pain in the 
upper limb 13% in 90 post Covid-19 pa�ents.16 In 
the study, the most common region of pain was 
the back (30%) and back pain was also the most 
frequent symptom on admission to the Physical 
Medicine and Rehabilita�on (PM&R) outpa�ent 
clinic. Furthermore, back pain in acute Covid-19 
was found to be related to post-acute Covid-19 
musculoskeletal symptoms. 72% of these pa�ents 
have at least one symptom, while most complaints 
regarding the musculoskeletal system were fa�gue 
(44%), back pain (22.7%), arthralgia (22%), myalgia 
(21%) and lower back pain (16%) a�er 1 month.20

In a Bangladeshi study conducted by Numan16 
where they described in the loca�on of pain 
status, 25 (27.77 %) complained of pain in the head 
and neck, 12 (13.33%) in the upper limb, 31 
(34.45%) in the lower limb and 22 (24.45 %) in the 
back. A similar study conducted in the two Spanish 
universi�es to find out the musculoskeletal pain 
among the 1198 students during the lockdown 
period. In the study, par�cipants 837 (69.86%) 
complained of neck pain, 162 (13.52%) shoulder 
pain, 57 (4.75%) elbow pain, 20 (1.66%) hip joint 
pain and 22 (1.84) knee joint pain. 28 The main 
similarity between the studies were the regions of 

musculoskeletal complaint were almost in a similar 
loca�on. In contrast, this study par�cipant was 
from different professionals but the study 
conducted by Leiros-Rodriguez only focused on the 
only one group of par�cipants that were university 
students. 28

Another study in our country by Khasru et al.18 had 
observed pain varied widely in hip, neck, leg and 
calf muscles, back and spine, shoulder, arms and 
hand, and other parts of the body among 
confirmed Covid-19 study respondents. Among 
musculoskeletal system, the most frequent 
involved joint was hip joint (20.53%). Among all 
cases, 15.26% had moderate and 5% had severe 
hip pain. Neck pain was found in 9.21% of cases 
and moderate pain was reported in 6.84%, and 
severe pain 2.10% of cases. Moreover, 5.26% cases 
had leg and calf muscle pain, 5% back and spine 
pain, 1.58% shoulder, 1.05% arms and hands, and 
5.78% had pain in others region. Among all 
respondents, 16.05% had headache of which 
majority had mild to moderate headache (7.63%, 
and 6.57% respec�vely, and 1.84% had severe 
headache). Addi�onally, 1.58% had pain in the 
eyes. Hoong et al.29 also found of the 88 pa�ents 
with musculoskeletal symptoms, 37.5% had myal-
gia, 5.7% arthralgia, 6.8% new-onset backache and 
50% generalized body ache.

This study showed lower back pain was significant-
ly higher in age group 51-60 years (37.5%). Also 
ankle or feet pain was significantly higher in age 
group 41-50 years (50.0%). However, neck, shoul-
der, upper back, hip or thigh, wrist or hands, knee 
and elbow were not significantly associated with 
age group (p>0.05). In a study of Numan16 showed 
musculoskeletal symptoms and Covid-19 showed a 
significant associa�on between age of the par�ci-
pants and severity of Covid-19 (p<0.002). In 
contrast, significant associa�ons (p>0.05) were not 
found between age of par�cipants and pain a�er 
Covid, living area and pain a�er Covid, age of 
par�cipants and global weakness a�er Covid. 

Studies conducted by different researchers found a 
similar significant associa�on (p<0.05) between 
exercise and musculoskeletal symptoms30 age and 
dura�on of Covid and severity of Covid (p<0.05).31 
Khasru et al.18 reported that among respondents of 
younger age group (aged ≤50 years), 37.59% had 
moderate pain, 6.77% had severe pain, 13.91% 
had mild pain, and 41.17% had no pain. On the 
other hand, among older respondents (aged >50 
years), 47.37% had moderate pain, 25.44% had 
severe pain, 13.15% had mild pain, and 14.03% 
had no pain. The differences between two groups 
was sta�s�cally significant (p<0.05).

In our study shoulder pain was significantly higher 
in male pa�ents (81.4%), upper back pain was 
significantly higher in female pa�ents (51.4%). 
However, pain over neck, lower back, hip or thigh, 
wrist or hands, knee, ankle and elbow were not 
significantly associated with sex (p>0.05). Effect on 
neck region were more in our study may be due to 
cervical spine movement is more in daily ac�vi�es 
even in res�ng posi�on like si�ng or lying in one 
side, moreover sedentary lifestyle plays an impor-
tant role to create impact over neck region. Bakılan 
et al.15 demonstrate that a total of 240 (85.7%) of 
the 280 pa�ents have at least one or more muscu-
loskeletal symptoms, which began with or were 
aggravated by their Covid-19 infec�on, while the 
musculoskeletal problems of 40 (14.3%) of the 280 
pa�ents did not change a�er being infected with 
Covid-19.  Also in these 240 pa�ents, no difference 
was found according to gender (P = .343). In our 
country a study done by Khasru et al.18 showed 
among 249 males, 43.77% had moderate, 13.25% 
mild, 10.44% had severe pain, and 32.53% had no 
pain. Similarly, among 131 females, 35.11% had 
moderate, 16.03% had severe, 13.74% had mild 
pain, and 35.19% had no pain. The differences 
between two groups were not significant (p>0.05). 
Among different types of pain, their study reveals 
that joint pain found among 22.63% males and 
13.15% females. Rest complained of bone pain or 

pain in the muscles. Majority of the male and 
female respondents suffered from headache 
(22.89%) followed by hip pain (21.84%). According 
to another study,32 pa�ents with SARS Cov-2 also 
reported myalgia (49.3–60.9%), headache 
(35.4–55.8%), sore throat (12.5-23.2%), chest pain 
(10.4%), and abdominal pain (3.5%). Similar result 
found in a literature review,13 the most common 
musculoskeletal manifesta�on found by them was 
myalgia (48 studies; 80%). 

Present study found -no significant associa�on 
between musculoskeletal symptom with occupa-
�onal status (p>0.05). Lower back pain was signifi-
cantly higher in above SSC educa�on level that was 
62.5%. However, pain over  neck, shoulder, upper 
back, hip or thigh, wrist or hands, knee, ankle and 
elbow were not significantly associated with 
educa�on (p>0.05).
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This cross sec�onal study was carried out to find 
out the musculoskeletal features of post Covid-19 
pa�ents a�ending in a ter�ary academic hospital 
of Bangladesh. A total number of 207 post 
Covid-19 par�cipants a�ending post covid follow 
up clinics of BSMMU, Dhaka from January 2021 to 
June 2021 were enrolled in this study.

Regarding age distribu�on it was observed that 
87(42.0%) pa�ents belonged to age group 31-40 
years. The mean (±SD) age was 40.3±9.6 years with 
age range from 18 to 60 years. In a study conduct-
ed by Bakılan et al.15 where they found mean (±SD) 
age was 47.45±13.92 years. In a Bangladeshi study 
conducted by Numan16 reported the mean age of 
the par�cipants was 45.43 years with the age 
range was 35 to 66 years. One retrospec�ve study 
was conducted in China having 99 post covid 
par�cipants with the mean (±SD) age 
(49.40±18.45) years.17 Another study conducted in 
Bangladesh by Khasru et al.18 where they showed 
majority (70%) of the par�cipants were aged 50 
years or younger, and respondents older than 50 
were 30%. Ahmed et al.19 also found most of the 
par�cipants were from the age group of 18–29 
(73.5%) years. These findings were almost similar 
in the present study.

This study showed male pa�ents were predomi-
nant 143(69.1%) with male female ra�o was 2.2:1. 
Bakılan et al.15 reported that total of 280 post 
Covid-19 pa�ents, 183(65.4%) women and 
97(34.6%) men. In another study in Turkey, phone 
interviews were conducted with 300 Covid-19 
pa�ents (60% male).20 In a Bangladeshi study by 
Numan16 described that 90 par�cipants were 
selected with 70% (n=63) male and 30% were 
female (n=27). One retrospec�ve study was 
conducted in China having 99 post Covid-19 par�c-
ipants with 51 (51.51%) were male and 48 
(48.49%) were female par�cipants.17 Ahmed et al.19 
demonstrated that a total number of 230 volun-

teers both male and female par�cipated (the 
number of male par�cipants were greater than 
female 79.1% vs 20.9%). Another study in our 
country by Khasru et al.18 showed among 380 
par�cipants, majority were males (65.53%) infect-
ed with Covid-19. The enhancing mortality rate 
from Covid-19 for males found (2.4 �mes) higher 
than females also found by another study.21 The 
explana�ons for the sex differences in Covid-19 are 
perhaps mul�faceted including varia�ons in 
immune response, higher incidence of pre-exis�ng 
disease, biological differences between the sexes 
such as high levels of androgens in men, differenc-
es in lifestyle such as smoking habits as well as 
differences in underlying comorbidi�es.22,23

Present study showed majority 83(40.1%) pa�ents 
completed above SSC educa�on level followed by 
72(34.8%) completed up to SSC level, 17(8.2%) up 
to primary and 35(16.9%) were illiterate. Numan16 
reported that educa�onal status showed that 50 
(55.55%) completed secondary level, 33 (36.66%) 
found to be graduate and only 07 (7.77%) 
post-graduate. Another study done by Saeed et 
al.24 found about 567 (62.4%) were holding a bach-
elor’s degree, while 234 (25.7%), 108 (11.9%) were 
holding postgraduates and diploma or below, 
respec�vely.

Regarding occupa�onal status in this study it was 
observed that more than half (51.7%) pa�ents 
were service holder, 43(20.8%) housewife, 
42(20.3%) businessman, 13(6.3%) student and 
2(1.0%) day labor. In a Bangladeshi study conduct-
ed by Numan16 found occupa�on of the par�ci-
pants showed that 35 (38.88%) were service 
holder followed by 20 (22.22%) housewife, 03 
(3.33%) student, 15 (16.7%) banker and 02 (2.22%) 
re�red person. Khasru et al.18 had observed that 
among all respondents, 18.42% were homemaker, 
16.84% re�red personnel, 15% businessman, 
13.95% healthcare workers, 12.37% students, 
10.53% bankers, 5.26% administra�ve workers, 
3.18% garments workers, 2.37% members of 
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law-enforcing agencies, and others were 1.31%. 
Another study done in our country by Ahmed et 
al.19 where they described majority (50.0%) 
pa�ents were student followed by 31.3% were in 
private service, 9.1% were in government service, 
3.5% were unemployed, 3.0% were businessman, 
3.0% were housewife. Saeed et al. 24 also found 
almost 585 (64.4%) were employed, while a small-
er number of par�cipants, 198 (21.8%) and 126 
(13.9%), were unemployed and students, respec-
�vely.

Current study showed that majority 118(57.0%) 
pa�ents came from lower-middle income group, 
85(41.15%) came from upper middle income 
group and 4(1.9%) came from high income group. 
In our country a study conducted by Khasru et al.18 
where they demonstrated majority of the 
respondents (50.26%) were from upper-middle 
income family, 26.84% from lower-middle income 
family, 17.37% from high income family, and only 
5.53% were from low income family.

Present study observed that majority 143(69.1%) 
pa�ents had dura�on of Covid-19, 15-21 days. The 
mean (±SD) dura�on of Covid-19 was found 
16.1±4.1 days. Leon et al.25 reported that the mean 
(±SD) dura�on of rheuma�c and musculoskeletal 
diseases (RMD) was 8.9±8.2 years and the mean 
(±SD) dura�on of admission due to Covid-19 was 
15.38±14.42 days. Liang et al.11 had observed that 
an incuba�on period was elicited from 12 pa�ents 
(57.1%), ranging from 2 to 10 days with a median 
of 6.5 days.

In this study we found that most common Covid-19 
symptoms were fever 86.5%, cough 56.0%, body 
ache 54.6%, respiratory distress 15(1.9%), back 
ache 1.9%, shoulder pain 1.4%, malaise 1.4%, neck 
ache 1.0%, anxiety 1.0%, diarrhea 0.5% and thigh 
pain 0.5%. In a study done by Bakılan et al.15 
showed the frequency of dyspnea was 30%, cough 
18.5% and chest pain 10.7%. In a Bangladeshi 
study conducted by Khasru et al.18 where they 

found most frequent symptoms were respiratory 
clusters symptoms including fever, cough, rhinor-
rhea and breathlessness (76.05%) followed by 
musculoskeletal pain (48.42%), headache (16.05%) 
and abdominal pain in 0.5% of cases. Another 
literature reported the clinical symptoms at the 
onset of illness in pa�ents with Covid-19, in which 
fever was the most common symptom (98%), 
followed by cough (76%), dyspnea (55%), muscle 
pain or fa�gue (44%), and headache (8%),17 which 
is similar to this study finding. Liang et al.11 also 
observed that on presenta�on, most pa�ents 
(85.7%) had fever with a mean body temperature 
of 37.8oC. Cough (42.9%), expectora�on (33.3%), 
fa�gue (57.1%), headache or dizziness (38.1%) was 
common symptoms. Other symptoms included 
shortness of breath, myalgia or arthralgia, sore 
throat, nasal symptoms and diarrhea.

Regarding co-morbidi�es in this study it was 
observed that 52(25.1%) pa�ents had co-morbidi-
�es, among them 29(14.0%) had hypertension, 
27(13.0%) had diabetes mellitus and 15(7.2%) had 
asthma. Saeed et al.24 reported that the most 
common chronic diseases were diabetes 6%, 
followed by asthma in 3.30%. Another study 
conducted by Leon et al.25 described 46.15% of the 
pa�ents had at least one comorbid condi�on.

Present study showed the most common 
post-acute Covid-19 musculoskeletal symptom 
was pain over neck in 29.5%, shoulder 28.5%, 
upper back 16.9%, lower back 15.5%, hip or thigh 
15.0%, wrist or hands 13.0%, knees 8.7%, ankle or 
feet 1.4% and elbow 1.0%. In a study done by 
Bakılan et al.15 showed that most of the pa�ents 
have fa�gue (71.8%), spine pain (70.7%) and wide-
spread myalgia (60.7%). The most common site of 
spine pain was the back (30.4%). Other symptoms 
included radicular low back pain 4 (1.4%), 
hand/wrist pain 4 (1.4%), hip pain 4 (1.4%), 
foot/ankle pain 4 (1.4%), elbow pain 3 (1.1%), 
cramp 2 (0.7%), ver�go 2 (0.7%), tremor 1 (0.4%) 
and headache 1 (0.4%). The common result from 

previous studies about post-Covid-19 symptoms 
was that the majority of pa�ents have at least one 
symptom.26,27 Consistent with these studies, 88.2% 
of our pa�ents have at least one symptom, while 
85.7% of our pa�ents have at least one musculo-
skeletal symptom. Most of the previous studies 
have focused on whole body symptoms26,27 a�er 
Covid-19. Different from these studies, the present 
study focused on musculoskeletal symptoms. The 
most common musculoskeletal symptoms were 
fa�gue, spine pain and myalgia. The frequency of 
respiratory tract symptoms was lower than that of 
musculoskeletal symptoms, and the most common 
respiratory tract symptom was dyspnea. A rehabili-
ta�on center in Bangladesh reported that the 
frequency of head and neck pain was 27%, pain in 
the lower limb 34%, back pain 24% and pain in the 
upper limb 13% in 90 post Covid-19 pa�ents.16 In 
the study, the most common region of pain was 
the back (30%) and back pain was also the most 
frequent symptom on admission to the Physical 
Medicine and Rehabilita�on (PM&R) outpa�ent 
clinic. Furthermore, back pain in acute Covid-19 
was found to be related to post-acute Covid-19 
musculoskeletal symptoms. 72% of these pa�ents 
have at least one symptom, while most complaints 
regarding the musculoskeletal system were fa�gue 
(44%), back pain (22.7%), arthralgia (22%), myalgia 
(21%) and lower back pain (16%) a�er 1 month.20

In a Bangladeshi study conducted by Numan16 
where they described in the loca�on of pain 
status, 25 (27.77 %) complained of pain in the head 
and neck, 12 (13.33%) in the upper limb, 31 
(34.45%) in the lower limb and 22 (24.45 %) in the 
back. A similar study conducted in the two Spanish 
universi�es to find out the musculoskeletal pain 
among the 1198 students during the lockdown 
period. In the study, par�cipants 837 (69.86%) 
complained of neck pain, 162 (13.52%) shoulder 
pain, 57 (4.75%) elbow pain, 20 (1.66%) hip joint 
pain and 22 (1.84) knee joint pain. 28 The main 
similarity between the studies were the regions of 

musculoskeletal complaint were almost in a similar 
loca�on. In contrast, this study par�cipant was 
from different professionals but the study 
conducted by Leiros-Rodriguez only focused on the 
only one group of par�cipants that were university 
students. 28

Another study in our country by Khasru et al.18 had 
observed pain varied widely in hip, neck, leg and 
calf muscles, back and spine, shoulder, arms and 
hand, and other parts of the body among 
confirmed Covid-19 study respondents. Among 
musculoskeletal system, the most frequent 
involved joint was hip joint (20.53%). Among all 
cases, 15.26% had moderate and 5% had severe 
hip pain. Neck pain was found in 9.21% of cases 
and moderate pain was reported in 6.84%, and 
severe pain 2.10% of cases. Moreover, 5.26% cases 
had leg and calf muscle pain, 5% back and spine 
pain, 1.58% shoulder, 1.05% arms and hands, and 
5.78% had pain in others region. Among all 
respondents, 16.05% had headache of which 
majority had mild to moderate headache (7.63%, 
and 6.57% respec�vely, and 1.84% had severe 
headache). Addi�onally, 1.58% had pain in the 
eyes. Hoong et al.29 also found of the 88 pa�ents 
with musculoskeletal symptoms, 37.5% had myal-
gia, 5.7% arthralgia, 6.8% new-onset backache and 
50% generalized body ache.

This study showed lower back pain was significant-
ly higher in age group 51-60 years (37.5%). Also 
ankle or feet pain was significantly higher in age 
group 41-50 years (50.0%). However, neck, shoul-
der, upper back, hip or thigh, wrist or hands, knee 
and elbow were not significantly associated with 
age group (p>0.05). In a study of Numan16 showed 
musculoskeletal symptoms and Covid-19 showed a 
significant associa�on between age of the par�ci-
pants and severity of Covid-19 (p<0.002). In 
contrast, significant associa�ons (p>0.05) were not 
found between age of par�cipants and pain a�er 
Covid, living area and pain a�er Covid, age of 
par�cipants and global weakness a�er Covid. 

Studies conducted by different researchers found a 
similar significant associa�on (p<0.05) between 
exercise and musculoskeletal symptoms30 age and 
dura�on of Covid and severity of Covid (p<0.05).31 
Khasru et al.18 reported that among respondents of 
younger age group (aged ≤50 years), 37.59% had 
moderate pain, 6.77% had severe pain, 13.91% 
had mild pain, and 41.17% had no pain. On the 
other hand, among older respondents (aged >50 
years), 47.37% had moderate pain, 25.44% had 
severe pain, 13.15% had mild pain, and 14.03% 
had no pain. The differences between two groups 
was sta�s�cally significant (p<0.05).

In our study shoulder pain was significantly higher 
in male pa�ents (81.4%), upper back pain was 
significantly higher in female pa�ents (51.4%). 
However, pain over neck, lower back, hip or thigh, 
wrist or hands, knee, ankle and elbow were not 
significantly associated with sex (p>0.05). Effect on 
neck region were more in our study may be due to 
cervical spine movement is more in daily ac�vi�es 
even in res�ng posi�on like si�ng or lying in one 
side, moreover sedentary lifestyle plays an impor-
tant role to create impact over neck region. Bakılan 
et al.15 demonstrate that a total of 240 (85.7%) of 
the 280 pa�ents have at least one or more muscu-
loskeletal symptoms, which began with or were 
aggravated by their Covid-19 infec�on, while the 
musculoskeletal problems of 40 (14.3%) of the 280 
pa�ents did not change a�er being infected with 
Covid-19.  Also in these 240 pa�ents, no difference 
was found according to gender (P = .343). In our 
country a study done by Khasru et al.18 showed 
among 249 males, 43.77% had moderate, 13.25% 
mild, 10.44% had severe pain, and 32.53% had no 
pain. Similarly, among 131 females, 35.11% had 
moderate, 16.03% had severe, 13.74% had mild 
pain, and 35.19% had no pain. The differences 
between two groups were not significant (p>0.05). 
Among different types of pain, their study reveals 
that joint pain found among 22.63% males and 
13.15% females. Rest complained of bone pain or 

pain in the muscles. Majority of the male and 
female respondents suffered from headache 
(22.89%) followed by hip pain (21.84%). According 
to another study,32 pa�ents with SARS Cov-2 also 
reported myalgia (49.3–60.9%), headache 
(35.4–55.8%), sore throat (12.5-23.2%), chest pain 
(10.4%), and abdominal pain (3.5%). Similar result 
found in a literature review,13 the most common 
musculoskeletal manifesta�on found by them was 
myalgia (48 studies; 80%). 

Present study found -no significant associa�on 
between musculoskeletal symptom with occupa-
�onal status (p>0.05). Lower back pain was signifi-
cantly higher in above SSC educa�on level that was 
62.5%. However, pain over  neck, shoulder, upper 
back, hip or thigh, wrist or hands, knee, ankle and 
elbow were not significantly associated with 
educa�on (p>0.05).
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This cross sec�onal study was carried out to find 
out the musculoskeletal features of post Covid-19 
pa�ents a�ending in a ter�ary academic hospital 
of Bangladesh. A total number of 207 post 
Covid-19 par�cipants a�ending post covid follow 
up clinics of BSMMU, Dhaka from January 2021 to 
June 2021 were enrolled in this study.

Regarding age distribu�on it was observed that 
87(42.0%) pa�ents belonged to age group 31-40 
years. The mean (±SD) age was 40.3±9.6 years with 
age range from 18 to 60 years. In a study conduct-
ed by Bakılan et al.15 where they found mean (±SD) 
age was 47.45±13.92 years. In a Bangladeshi study 
conducted by Numan16 reported the mean age of 
the par�cipants was 45.43 years with the age 
range was 35 to 66 years. One retrospec�ve study 
was conducted in China having 99 post covid 
par�cipants with the mean (±SD) age 
(49.40±18.45) years.17 Another study conducted in 
Bangladesh by Khasru et al.18 where they showed 
majority (70%) of the par�cipants were aged 50 
years or younger, and respondents older than 50 
were 30%. Ahmed et al.19 also found most of the 
par�cipants were from the age group of 18–29 
(73.5%) years. These findings were almost similar 
in the present study.

This study showed male pa�ents were predomi-
nant 143(69.1%) with male female ra�o was 2.2:1. 
Bakılan et al.15 reported that total of 280 post 
Covid-19 pa�ents, 183(65.4%) women and 
97(34.6%) men. In another study in Turkey, phone 
interviews were conducted with 300 Covid-19 
pa�ents (60% male).20 In a Bangladeshi study by 
Numan16 described that 90 par�cipants were 
selected with 70% (n=63) male and 30% were 
female (n=27). One retrospec�ve study was 
conducted in China having 99 post Covid-19 par�c-
ipants with 51 (51.51%) were male and 48 
(48.49%) were female par�cipants.17 Ahmed et al.19 
demonstrated that a total number of 230 volun-

teers both male and female par�cipated (the 
number of male par�cipants were greater than 
female 79.1% vs 20.9%). Another study in our 
country by Khasru et al.18 showed among 380 
par�cipants, majority were males (65.53%) infect-
ed with Covid-19. The enhancing mortality rate 
from Covid-19 for males found (2.4 �mes) higher 
than females also found by another study.21 The 
explana�ons for the sex differences in Covid-19 are 
perhaps mul�faceted including varia�ons in 
immune response, higher incidence of pre-exis�ng 
disease, biological differences between the sexes 
such as high levels of androgens in men, differenc-
es in lifestyle such as smoking habits as well as 
differences in underlying comorbidi�es.22,23

Present study showed majority 83(40.1%) pa�ents 
completed above SSC educa�on level followed by 
72(34.8%) completed up to SSC level, 17(8.2%) up 
to primary and 35(16.9%) were illiterate. Numan16 
reported that educa�onal status showed that 50 
(55.55%) completed secondary level, 33 (36.66%) 
found to be graduate and only 07 (7.77%) 
post-graduate. Another study done by Saeed et 
al.24 found about 567 (62.4%) were holding a bach-
elor’s degree, while 234 (25.7%), 108 (11.9%) were 
holding postgraduates and diploma or below, 
respec�vely.

Regarding occupa�onal status in this study it was 
observed that more than half (51.7%) pa�ents 
were service holder, 43(20.8%) housewife, 
42(20.3%) businessman, 13(6.3%) student and 
2(1.0%) day labor. In a Bangladeshi study conduct-
ed by Numan16 found occupa�on of the par�ci-
pants showed that 35 (38.88%) were service 
holder followed by 20 (22.22%) housewife, 03 
(3.33%) student, 15 (16.7%) banker and 02 (2.22%) 
re�red person. Khasru et al.18 had observed that 
among all respondents, 18.42% were homemaker, 
16.84% re�red personnel, 15% businessman, 
13.95% healthcare workers, 12.37% students, 
10.53% bankers, 5.26% administra�ve workers, 
3.18% garments workers, 2.37% members of 
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law-enforcing agencies, and others were 1.31%. 
Another study done in our country by Ahmed et 
al.19 where they described majority (50.0%) 
pa�ents were student followed by 31.3% were in 
private service, 9.1% were in government service, 
3.5% were unemployed, 3.0% were businessman, 
3.0% were housewife. Saeed et al. 24 also found 
almost 585 (64.4%) were employed, while a small-
er number of par�cipants, 198 (21.8%) and 126 
(13.9%), were unemployed and students, respec-
�vely.

Current study showed that majority 118(57.0%) 
pa�ents came from lower-middle income group, 
85(41.15%) came from upper middle income 
group and 4(1.9%) came from high income group. 
In our country a study conducted by Khasru et al.18 
where they demonstrated majority of the 
respondents (50.26%) were from upper-middle 
income family, 26.84% from lower-middle income 
family, 17.37% from high income family, and only 
5.53% were from low income family.

Present study observed that majority 143(69.1%) 
pa�ents had dura�on of Covid-19, 15-21 days. The 
mean (±SD) dura�on of Covid-19 was found 
16.1±4.1 days. Leon et al.25 reported that the mean 
(±SD) dura�on of rheuma�c and musculoskeletal 
diseases (RMD) was 8.9±8.2 years and the mean 
(±SD) dura�on of admission due to Covid-19 was 
15.38±14.42 days. Liang et al.11 had observed that 
an incuba�on period was elicited from 12 pa�ents 
(57.1%), ranging from 2 to 10 days with a median 
of 6.5 days.

In this study we found that most common Covid-19 
symptoms were fever 86.5%, cough 56.0%, body 
ache 54.6%, respiratory distress 15(1.9%), back 
ache 1.9%, shoulder pain 1.4%, malaise 1.4%, neck 
ache 1.0%, anxiety 1.0%, diarrhea 0.5% and thigh 
pain 0.5%. In a study done by Bakılan et al.15 
showed the frequency of dyspnea was 30%, cough 
18.5% and chest pain 10.7%. In a Bangladeshi 
study conducted by Khasru et al.18 where they 

found most frequent symptoms were respiratory 
clusters symptoms including fever, cough, rhinor-
rhea and breathlessness (76.05%) followed by 
musculoskeletal pain (48.42%), headache (16.05%) 
and abdominal pain in 0.5% of cases. Another 
literature reported the clinical symptoms at the 
onset of illness in pa�ents with Covid-19, in which 
fever was the most common symptom (98%), 
followed by cough (76%), dyspnea (55%), muscle 
pain or fa�gue (44%), and headache (8%),17 which 
is similar to this study finding. Liang et al.11 also 
observed that on presenta�on, most pa�ents 
(85.7%) had fever with a mean body temperature 
of 37.8oC. Cough (42.9%), expectora�on (33.3%), 
fa�gue (57.1%), headache or dizziness (38.1%) was 
common symptoms. Other symptoms included 
shortness of breath, myalgia or arthralgia, sore 
throat, nasal symptoms and diarrhea.

Regarding co-morbidi�es in this study it was 
observed that 52(25.1%) pa�ents had co-morbidi-
�es, among them 29(14.0%) had hypertension, 
27(13.0%) had diabetes mellitus and 15(7.2%) had 
asthma. Saeed et al.24 reported that the most 
common chronic diseases were diabetes 6%, 
followed by asthma in 3.30%. Another study 
conducted by Leon et al.25 described 46.15% of the 
pa�ents had at least one comorbid condi�on.

Present study showed the most common 
post-acute Covid-19 musculoskeletal symptom 
was pain over neck in 29.5%, shoulder 28.5%, 
upper back 16.9%, lower back 15.5%, hip or thigh 
15.0%, wrist or hands 13.0%, knees 8.7%, ankle or 
feet 1.4% and elbow 1.0%. In a study done by 
Bakılan et al.15 showed that most of the pa�ents 
have fa�gue (71.8%), spine pain (70.7%) and wide-
spread myalgia (60.7%). The most common site of 
spine pain was the back (30.4%). Other symptoms 
included radicular low back pain 4 (1.4%), 
hand/wrist pain 4 (1.4%), hip pain 4 (1.4%), 
foot/ankle pain 4 (1.4%), elbow pain 3 (1.1%), 
cramp 2 (0.7%), ver�go 2 (0.7%), tremor 1 (0.4%) 
and headache 1 (0.4%). The common result from 

previous studies about post-Covid-19 symptoms 
was that the majority of pa�ents have at least one 
symptom.26,27 Consistent with these studies, 88.2% 
of our pa�ents have at least one symptom, while 
85.7% of our pa�ents have at least one musculo-
skeletal symptom. Most of the previous studies 
have focused on whole body symptoms26,27 a�er 
Covid-19. Different from these studies, the present 
study focused on musculoskeletal symptoms. The 
most common musculoskeletal symptoms were 
fa�gue, spine pain and myalgia. The frequency of 
respiratory tract symptoms was lower than that of 
musculoskeletal symptoms, and the most common 
respiratory tract symptom was dyspnea. A rehabili-
ta�on center in Bangladesh reported that the 
frequency of head and neck pain was 27%, pain in 
the lower limb 34%, back pain 24% and pain in the 
upper limb 13% in 90 post Covid-19 pa�ents.16 In 
the study, the most common region of pain was 
the back (30%) and back pain was also the most 
frequent symptom on admission to the Physical 
Medicine and Rehabilita�on (PM&R) outpa�ent 
clinic. Furthermore, back pain in acute Covid-19 
was found to be related to post-acute Covid-19 
musculoskeletal symptoms. 72% of these pa�ents 
have at least one symptom, while most complaints 
regarding the musculoskeletal system were fa�gue 
(44%), back pain (22.7%), arthralgia (22%), myalgia 
(21%) and lower back pain (16%) a�er 1 month.20

In a Bangladeshi study conducted by Numan16 
where they described in the loca�on of pain 
status, 25 (27.77 %) complained of pain in the head 
and neck, 12 (13.33%) in the upper limb, 31 
(34.45%) in the lower limb and 22 (24.45 %) in the 
back. A similar study conducted in the two Spanish 
universi�es to find out the musculoskeletal pain 
among the 1198 students during the lockdown 
period. In the study, par�cipants 837 (69.86%) 
complained of neck pain, 162 (13.52%) shoulder 
pain, 57 (4.75%) elbow pain, 20 (1.66%) hip joint 
pain and 22 (1.84) knee joint pain. 28 The main 
similarity between the studies were the regions of 

musculoskeletal complaint were almost in a similar 
loca�on. In contrast, this study par�cipant was 
from different professionals but the study 
conducted by Leiros-Rodriguez only focused on the 
only one group of par�cipants that were university 
students. 28

Another study in our country by Khasru et al.18 had 
observed pain varied widely in hip, neck, leg and 
calf muscles, back and spine, shoulder, arms and 
hand, and other parts of the body among 
confirmed Covid-19 study respondents. Among 
musculoskeletal system, the most frequent 
involved joint was hip joint (20.53%). Among all 
cases, 15.26% had moderate and 5% had severe 
hip pain. Neck pain was found in 9.21% of cases 
and moderate pain was reported in 6.84%, and 
severe pain 2.10% of cases. Moreover, 5.26% cases 
had leg and calf muscle pain, 5% back and spine 
pain, 1.58% shoulder, 1.05% arms and hands, and 
5.78% had pain in others region. Among all 
respondents, 16.05% had headache of which 
majority had mild to moderate headache (7.63%, 
and 6.57% respec�vely, and 1.84% had severe 
headache). Addi�onally, 1.58% had pain in the 
eyes. Hoong et al.29 also found of the 88 pa�ents 
with musculoskeletal symptoms, 37.5% had myal-
gia, 5.7% arthralgia, 6.8% new-onset backache and 
50% generalized body ache.

This study showed lower back pain was significant-
ly higher in age group 51-60 years (37.5%). Also 
ankle or feet pain was significantly higher in age 
group 41-50 years (50.0%). However, neck, shoul-
der, upper back, hip or thigh, wrist or hands, knee 
and elbow were not significantly associated with 
age group (p>0.05). In a study of Numan16 showed 
musculoskeletal symptoms and Covid-19 showed a 
significant associa�on between age of the par�ci-
pants and severity of Covid-19 (p<0.002). In 
contrast, significant associa�ons (p>0.05) were not 
found between age of par�cipants and pain a�er 
Covid, living area and pain a�er Covid, age of 
par�cipants and global weakness a�er Covid. 

Studies conducted by different researchers found a 
similar significant associa�on (p<0.05) between 
exercise and musculoskeletal symptoms30 age and 
dura�on of Covid and severity of Covid (p<0.05).31 
Khasru et al.18 reported that among respondents of 
younger age group (aged ≤50 years), 37.59% had 
moderate pain, 6.77% had severe pain, 13.91% 
had mild pain, and 41.17% had no pain. On the 
other hand, among older respondents (aged >50 
years), 47.37% had moderate pain, 25.44% had 
severe pain, 13.15% had mild pain, and 14.03% 
had no pain. The differences between two groups 
was sta�s�cally significant (p<0.05).

In our study shoulder pain was significantly higher 
in male pa�ents (81.4%), upper back pain was 
significantly higher in female pa�ents (51.4%). 
However, pain over neck, lower back, hip or thigh, 
wrist or hands, knee, ankle and elbow were not 
significantly associated with sex (p>0.05). Effect on 
neck region were more in our study may be due to 
cervical spine movement is more in daily ac�vi�es 
even in res�ng posi�on like si�ng or lying in one 
side, moreover sedentary lifestyle plays an impor-
tant role to create impact over neck region. Bakılan 
et al.15 demonstrate that a total of 240 (85.7%) of 
the 280 pa�ents have at least one or more muscu-
loskeletal symptoms, which began with or were 
aggravated by their Covid-19 infec�on, while the 
musculoskeletal problems of 40 (14.3%) of the 280 
pa�ents did not change a�er being infected with 
Covid-19.  Also in these 240 pa�ents, no difference 
was found according to gender (P = .343). In our 
country a study done by Khasru et al.18 showed 
among 249 males, 43.77% had moderate, 13.25% 
mild, 10.44% had severe pain, and 32.53% had no 
pain. Similarly, among 131 females, 35.11% had 
moderate, 16.03% had severe, 13.74% had mild 
pain, and 35.19% had no pain. The differences 
between two groups were not significant (p>0.05). 
Among different types of pain, their study reveals 
that joint pain found among 22.63% males and 
13.15% females. Rest complained of bone pain or 

pain in the muscles. Majority of the male and 
female respondents suffered from headache 
(22.89%) followed by hip pain (21.84%). According 
to another study,32 pa�ents with SARS Cov-2 also 
reported myalgia (49.3–60.9%), headache 
(35.4–55.8%), sore throat (12.5-23.2%), chest pain 
(10.4%), and abdominal pain (3.5%). Similar result 
found in a literature review,13 the most common 
musculoskeletal manifesta�on found by them was 
myalgia (48 studies; 80%). 

Present study found -no significant associa�on 
between musculoskeletal symptom with occupa-
�onal status (p>0.05). Lower back pain was signifi-
cantly higher in above SSC educa�on level that was 
62.5%. However, pain over  neck, shoulder, upper 
back, hip or thigh, wrist or hands, knee, ankle and 
elbow were not significantly associated with 
educa�on (p>0.05).
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This cross sec�onal study was carried out to find 
out the musculoskeletal features of post Covid-19 
pa�ents a�ending in a ter�ary academic hospital 
of Bangladesh. A total number of 207 post 
Covid-19 par�cipants a�ending post covid follow 
up clinics of BSMMU, Dhaka from January 2021 to 
June 2021 were enrolled in this study.

Regarding age distribu�on it was observed that 
87(42.0%) pa�ents belonged to age group 31-40 
years. The mean (±SD) age was 40.3±9.6 years with 
age range from 18 to 60 years. In a study conduct-
ed by Bakılan et al.15 where they found mean (±SD) 
age was 47.45±13.92 years. In a Bangladeshi study 
conducted by Numan16 reported the mean age of 
the par�cipants was 45.43 years with the age 
range was 35 to 66 years. One retrospec�ve study 
was conducted in China having 99 post covid 
par�cipants with the mean (±SD) age 
(49.40±18.45) years.17 Another study conducted in 
Bangladesh by Khasru et al.18 where they showed 
majority (70%) of the par�cipants were aged 50 
years or younger, and respondents older than 50 
were 30%. Ahmed et al.19 also found most of the 
par�cipants were from the age group of 18–29 
(73.5%) years. These findings were almost similar 
in the present study.

This study showed male pa�ents were predomi-
nant 143(69.1%) with male female ra�o was 2.2:1. 
Bakılan et al.15 reported that total of 280 post 
Covid-19 pa�ents, 183(65.4%) women and 
97(34.6%) men. In another study in Turkey, phone 
interviews were conducted with 300 Covid-19 
pa�ents (60% male).20 In a Bangladeshi study by 
Numan16 described that 90 par�cipants were 
selected with 70% (n=63) male and 30% were 
female (n=27). One retrospec�ve study was 
conducted in China having 99 post Covid-19 par�c-
ipants with 51 (51.51%) were male and 48 
(48.49%) were female par�cipants.17 Ahmed et al.19 
demonstrated that a total number of 230 volun-

teers both male and female par�cipated (the 
number of male par�cipants were greater than 
female 79.1% vs 20.9%). Another study in our 
country by Khasru et al.18 showed among 380 
par�cipants, majority were males (65.53%) infect-
ed with Covid-19. The enhancing mortality rate 
from Covid-19 for males found (2.4 �mes) higher 
than females also found by another study.21 The 
explana�ons for the sex differences in Covid-19 are 
perhaps mul�faceted including varia�ons in 
immune response, higher incidence of pre-exis�ng 
disease, biological differences between the sexes 
such as high levels of androgens in men, differenc-
es in lifestyle such as smoking habits as well as 
differences in underlying comorbidi�es.22,23

Present study showed majority 83(40.1%) pa�ents 
completed above SSC educa�on level followed by 
72(34.8%) completed up to SSC level, 17(8.2%) up 
to primary and 35(16.9%) were illiterate. Numan16 
reported that educa�onal status showed that 50 
(55.55%) completed secondary level, 33 (36.66%) 
found to be graduate and only 07 (7.77%) 
post-graduate. Another study done by Saeed et 
al.24 found about 567 (62.4%) were holding a bach-
elor’s degree, while 234 (25.7%), 108 (11.9%) were 
holding postgraduates and diploma or below, 
respec�vely.

Regarding occupa�onal status in this study it was 
observed that more than half (51.7%) pa�ents 
were service holder, 43(20.8%) housewife, 
42(20.3%) businessman, 13(6.3%) student and 
2(1.0%) day labor. In a Bangladeshi study conduct-
ed by Numan16 found occupa�on of the par�ci-
pants showed that 35 (38.88%) were service 
holder followed by 20 (22.22%) housewife, 03 
(3.33%) student, 15 (16.7%) banker and 02 (2.22%) 
re�red person. Khasru et al.18 had observed that 
among all respondents, 18.42% were homemaker, 
16.84% re�red personnel, 15% businessman, 
13.95% healthcare workers, 12.37% students, 
10.53% bankers, 5.26% administra�ve workers, 
3.18% garments workers, 2.37% members of 
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law-enforcing agencies, and others were 1.31%. 
Another study done in our country by Ahmed et 
al.19 where they described majority (50.0%) 
pa�ents were student followed by 31.3% were in 
private service, 9.1% were in government service, 
3.5% were unemployed, 3.0% were businessman, 
3.0% were housewife. Saeed et al. 24 also found 
almost 585 (64.4%) were employed, while a small-
er number of par�cipants, 198 (21.8%) and 126 
(13.9%), were unemployed and students, respec-
�vely.

Current study showed that majority 118(57.0%) 
pa�ents came from lower-middle income group, 
85(41.15%) came from upper middle income 
group and 4(1.9%) came from high income group. 
In our country a study conducted by Khasru et al.18 
where they demonstrated majority of the 
respondents (50.26%) were from upper-middle 
income family, 26.84% from lower-middle income 
family, 17.37% from high income family, and only 
5.53% were from low income family.

Present study observed that majority 143(69.1%) 
pa�ents had dura�on of Covid-19, 15-21 days. The 
mean (±SD) dura�on of Covid-19 was found 
16.1±4.1 days. Leon et al.25 reported that the mean 
(±SD) dura�on of rheuma�c and musculoskeletal 
diseases (RMD) was 8.9±8.2 years and the mean 
(±SD) dura�on of admission due to Covid-19 was 
15.38±14.42 days. Liang et al.11 had observed that 
an incuba�on period was elicited from 12 pa�ents 
(57.1%), ranging from 2 to 10 days with a median 
of 6.5 days.

In this study we found that most common Covid-19 
symptoms were fever 86.5%, cough 56.0%, body 
ache 54.6%, respiratory distress 15(1.9%), back 
ache 1.9%, shoulder pain 1.4%, malaise 1.4%, neck 
ache 1.0%, anxiety 1.0%, diarrhea 0.5% and thigh 
pain 0.5%. In a study done by Bakılan et al.15 
showed the frequency of dyspnea was 30%, cough 
18.5% and chest pain 10.7%. In a Bangladeshi 
study conducted by Khasru et al.18 where they 

found most frequent symptoms were respiratory 
clusters symptoms including fever, cough, rhinor-
rhea and breathlessness (76.05%) followed by 
musculoskeletal pain (48.42%), headache (16.05%) 
and abdominal pain in 0.5% of cases. Another 
literature reported the clinical symptoms at the 
onset of illness in pa�ents with Covid-19, in which 
fever was the most common symptom (98%), 
followed by cough (76%), dyspnea (55%), muscle 
pain or fa�gue (44%), and headache (8%),17 which 
is similar to this study finding. Liang et al.11 also 
observed that on presenta�on, most pa�ents 
(85.7%) had fever with a mean body temperature 
of 37.8oC. Cough (42.9%), expectora�on (33.3%), 
fa�gue (57.1%), headache or dizziness (38.1%) was 
common symptoms. Other symptoms included 
shortness of breath, myalgia or arthralgia, sore 
throat, nasal symptoms and diarrhea.

Regarding co-morbidi�es in this study it was 
observed that 52(25.1%) pa�ents had co-morbidi-
�es, among them 29(14.0%) had hypertension, 
27(13.0%) had diabetes mellitus and 15(7.2%) had 
asthma. Saeed et al.24 reported that the most 
common chronic diseases were diabetes 6%, 
followed by asthma in 3.30%. Another study 
conducted by Leon et al.25 described 46.15% of the 
pa�ents had at least one comorbid condi�on.

Present study showed the most common 
post-acute Covid-19 musculoskeletal symptom 
was pain over neck in 29.5%, shoulder 28.5%, 
upper back 16.9%, lower back 15.5%, hip or thigh 
15.0%, wrist or hands 13.0%, knees 8.7%, ankle or 
feet 1.4% and elbow 1.0%. In a study done by 
Bakılan et al.15 showed that most of the pa�ents 
have fa�gue (71.8%), spine pain (70.7%) and wide-
spread myalgia (60.7%). The most common site of 
spine pain was the back (30.4%). Other symptoms 
included radicular low back pain 4 (1.4%), 
hand/wrist pain 4 (1.4%), hip pain 4 (1.4%), 
foot/ankle pain 4 (1.4%), elbow pain 3 (1.1%), 
cramp 2 (0.7%), ver�go 2 (0.7%), tremor 1 (0.4%) 
and headache 1 (0.4%). The common result from 

previous studies about post-Covid-19 symptoms 
was that the majority of pa�ents have at least one 
symptom.26,27 Consistent with these studies, 88.2% 
of our pa�ents have at least one symptom, while 
85.7% of our pa�ents have at least one musculo-
skeletal symptom. Most of the previous studies 
have focused on whole body symptoms26,27 a�er 
Covid-19. Different from these studies, the present 
study focused on musculoskeletal symptoms. The 
most common musculoskeletal symptoms were 
fa�gue, spine pain and myalgia. The frequency of 
respiratory tract symptoms was lower than that of 
musculoskeletal symptoms, and the most common 
respiratory tract symptom was dyspnea. A rehabili-
ta�on center in Bangladesh reported that the 
frequency of head and neck pain was 27%, pain in 
the lower limb 34%, back pain 24% and pain in the 
upper limb 13% in 90 post Covid-19 pa�ents.16 In 
the study, the most common region of pain was 
the back (30%) and back pain was also the most 
frequent symptom on admission to the Physical 
Medicine and Rehabilita�on (PM&R) outpa�ent 
clinic. Furthermore, back pain in acute Covid-19 
was found to be related to post-acute Covid-19 
musculoskeletal symptoms. 72% of these pa�ents 
have at least one symptom, while most complaints 
regarding the musculoskeletal system were fa�gue 
(44%), back pain (22.7%), arthralgia (22%), myalgia 
(21%) and lower back pain (16%) a�er 1 month.20

In a Bangladeshi study conducted by Numan16 
where they described in the loca�on of pain 
status, 25 (27.77 %) complained of pain in the head 
and neck, 12 (13.33%) in the upper limb, 31 
(34.45%) in the lower limb and 22 (24.45 %) in the 
back. A similar study conducted in the two Spanish 
universi�es to find out the musculoskeletal pain 
among the 1198 students during the lockdown 
period. In the study, par�cipants 837 (69.86%) 
complained of neck pain, 162 (13.52%) shoulder 
pain, 57 (4.75%) elbow pain, 20 (1.66%) hip joint 
pain and 22 (1.84) knee joint pain. 28 The main 
similarity between the studies were the regions of 

musculoskeletal complaint were almost in a similar 
loca�on. In contrast, this study par�cipant was 
from different professionals but the study 
conducted by Leiros-Rodriguez only focused on the 
only one group of par�cipants that were university 
students. 28

Another study in our country by Khasru et al.18 had 
observed pain varied widely in hip, neck, leg and 
calf muscles, back and spine, shoulder, arms and 
hand, and other parts of the body among 
confirmed Covid-19 study respondents. Among 
musculoskeletal system, the most frequent 
involved joint was hip joint (20.53%). Among all 
cases, 15.26% had moderate and 5% had severe 
hip pain. Neck pain was found in 9.21% of cases 
and moderate pain was reported in 6.84%, and 
severe pain 2.10% of cases. Moreover, 5.26% cases 
had leg and calf muscle pain, 5% back and spine 
pain, 1.58% shoulder, 1.05% arms and hands, and 
5.78% had pain in others region. Among all 
respondents, 16.05% had headache of which 
majority had mild to moderate headache (7.63%, 
and 6.57% respec�vely, and 1.84% had severe 
headache). Addi�onally, 1.58% had pain in the 
eyes. Hoong et al.29 also found of the 88 pa�ents 
with musculoskeletal symptoms, 37.5% had myal-
gia, 5.7% arthralgia, 6.8% new-onset backache and 
50% generalized body ache.

This study showed lower back pain was significant-
ly higher in age group 51-60 years (37.5%). Also 
ankle or feet pain was significantly higher in age 
group 41-50 years (50.0%). However, neck, shoul-
der, upper back, hip or thigh, wrist or hands, knee 
and elbow were not significantly associated with 
age group (p>0.05). In a study of Numan16 showed 
musculoskeletal symptoms and Covid-19 showed a 
significant associa�on between age of the par�ci-
pants and severity of Covid-19 (p<0.002). In 
contrast, significant associa�ons (p>0.05) were not 
found between age of par�cipants and pain a�er 
Covid, living area and pain a�er Covid, age of 
par�cipants and global weakness a�er Covid. 

Studies conducted by different researchers found a 
similar significant associa�on (p<0.05) between 
exercise and musculoskeletal symptoms30 age and 
dura�on of Covid and severity of Covid (p<0.05).31 
Khasru et al.18 reported that among respondents of 
younger age group (aged ≤50 years), 37.59% had 
moderate pain, 6.77% had severe pain, 13.91% 
had mild pain, and 41.17% had no pain. On the 
other hand, among older respondents (aged >50 
years), 47.37% had moderate pain, 25.44% had 
severe pain, 13.15% had mild pain, and 14.03% 
had no pain. The differences between two groups 
was sta�s�cally significant (p<0.05).

In our study shoulder pain was significantly higher 
in male pa�ents (81.4%), upper back pain was 
significantly higher in female pa�ents (51.4%). 
However, pain over neck, lower back, hip or thigh, 
wrist or hands, knee, ankle and elbow were not 
significantly associated with sex (p>0.05). Effect on 
neck region were more in our study may be due to 
cervical spine movement is more in daily ac�vi�es 
even in res�ng posi�on like si�ng or lying in one 
side, moreover sedentary lifestyle plays an impor-
tant role to create impact over neck region. Bakılan 
et al.15 demonstrate that a total of 240 (85.7%) of 
the 280 pa�ents have at least one or more muscu-
loskeletal symptoms, which began with or were 
aggravated by their Covid-19 infec�on, while the 
musculoskeletal problems of 40 (14.3%) of the 280 
pa�ents did not change a�er being infected with 
Covid-19.  Also in these 240 pa�ents, no difference 
was found according to gender (P = .343). In our 
country a study done by Khasru et al.18 showed 
among 249 males, 43.77% had moderate, 13.25% 
mild, 10.44% had severe pain, and 32.53% had no 
pain. Similarly, among 131 females, 35.11% had 
moderate, 16.03% had severe, 13.74% had mild 
pain, and 35.19% had no pain. The differences 
between two groups were not significant (p>0.05). 
Among different types of pain, their study reveals 
that joint pain found among 22.63% males and 
13.15% females. Rest complained of bone pain or 

pain in the muscles. Majority of the male and 
female respondents suffered from headache 
(22.89%) followed by hip pain (21.84%). According 
to another study,32 pa�ents with SARS Cov-2 also 
reported myalgia (49.3–60.9%), headache 
(35.4–55.8%), sore throat (12.5-23.2%), chest pain 
(10.4%), and abdominal pain (3.5%). Similar result 
found in a literature review,13 the most common 
musculoskeletal manifesta�on found by them was 
myalgia (48 studies; 80%). 

Present study found -no significant associa�on 
between musculoskeletal symptom with occupa-
�onal status (p>0.05). Lower back pain was signifi-
cantly higher in above SSC educa�on level that was 
62.5%. However, pain over  neck, shoulder, upper 
back, hip or thigh, wrist or hands, knee, ankle and 
elbow were not significantly associated with 
educa�on (p>0.05).
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Conclusion

Limita�ons of the Study

This cross sec�onal study was carried out to find 
out the musculoskeletal features of post Covid-19 
pa�ents a�ending in a ter�ary academic hospital 
of Bangladesh. A total number of 207 post 
Covid-19 par�cipants a�ending post covid follow 
up clinics of BSMMU, Dhaka from January 2021 to 
June 2021 were enrolled in this study.

Regarding age distribu�on it was observed that 
87(42.0%) pa�ents belonged to age group 31-40 
years. The mean (±SD) age was 40.3±9.6 years with 
age range from 18 to 60 years. In a study conduct-
ed by Bakılan et al.15 where they found mean (±SD) 
age was 47.45±13.92 years. In a Bangladeshi study 
conducted by Numan16 reported the mean age of 
the par�cipants was 45.43 years with the age 
range was 35 to 66 years. One retrospec�ve study 
was conducted in China having 99 post covid 
par�cipants with the mean (±SD) age 
(49.40±18.45) years.17 Another study conducted in 
Bangladesh by Khasru et al.18 where they showed 
majority (70%) of the par�cipants were aged 50 
years or younger, and respondents older than 50 
were 30%. Ahmed et al.19 also found most of the 
par�cipants were from the age group of 18–29 
(73.5%) years. These findings were almost similar 
in the present study.

This study showed male pa�ents were predomi-
nant 143(69.1%) with male female ra�o was 2.2:1. 
Bakılan et al.15 reported that total of 280 post 
Covid-19 pa�ents, 183(65.4%) women and 
97(34.6%) men. In another study in Turkey, phone 
interviews were conducted with 300 Covid-19 
pa�ents (60% male).20 In a Bangladeshi study by 
Numan16 described that 90 par�cipants were 
selected with 70% (n=63) male and 30% were 
female (n=27). One retrospec�ve study was 
conducted in China having 99 post Covid-19 par�c-
ipants with 51 (51.51%) were male and 48 
(48.49%) were female par�cipants.17 Ahmed et al.19 
demonstrated that a total number of 230 volun-

teers both male and female par�cipated (the 
number of male par�cipants were greater than 
female 79.1% vs 20.9%). Another study in our 
country by Khasru et al.18 showed among 380 
par�cipants, majority were males (65.53%) infect-
ed with Covid-19. The enhancing mortality rate 
from Covid-19 for males found (2.4 �mes) higher 
than females also found by another study.21 The 
explana�ons for the sex differences in Covid-19 are 
perhaps mul�faceted including varia�ons in 
immune response, higher incidence of pre-exis�ng 
disease, biological differences between the sexes 
such as high levels of androgens in men, differenc-
es in lifestyle such as smoking habits as well as 
differences in underlying comorbidi�es.22,23

Present study showed majority 83(40.1%) pa�ents 
completed above SSC educa�on level followed by 
72(34.8%) completed up to SSC level, 17(8.2%) up 
to primary and 35(16.9%) were illiterate. Numan16 
reported that educa�onal status showed that 50 
(55.55%) completed secondary level, 33 (36.66%) 
found to be graduate and only 07 (7.77%) 
post-graduate. Another study done by Saeed et 
al.24 found about 567 (62.4%) were holding a bach-
elor’s degree, while 234 (25.7%), 108 (11.9%) were 
holding postgraduates and diploma or below, 
respec�vely.

Regarding occupa�onal status in this study it was 
observed that more than half (51.7%) pa�ents 
were service holder, 43(20.8%) housewife, 
42(20.3%) businessman, 13(6.3%) student and 
2(1.0%) day labor. In a Bangladeshi study conduct-
ed by Numan16 found occupa�on of the par�ci-
pants showed that 35 (38.88%) were service 
holder followed by 20 (22.22%) housewife, 03 
(3.33%) student, 15 (16.7%) banker and 02 (2.22%) 
re�red person. Khasru et al.18 had observed that 
among all respondents, 18.42% were homemaker, 
16.84% re�red personnel, 15% businessman, 
13.95% healthcare workers, 12.37% students, 
10.53% bankers, 5.26% administra�ve workers, 
3.18% garments workers, 2.37% members of 

The study popula�on was selected from one 
selected hospital in Dhaka city, so that the results 
of the study may not reflect the exact picture of 
the country. The study was small and single 
centered. Therefore, a large popula�on based 
mul�center prospec�ve study is needed to under-
stand the true picture and magnitude of the 
disease in Bangladesh. Despite these limita�ons, 
by using pre-fixed exclusion and inclusion criteria, 
the ascertainment bias eliminated. Selec�on bias 
was eliminated by using simple random sampling 
method. The results might have drawn a�en�on 
to the scien�fic community to conduct more 
research on musculoskeletal symptoms and post 
Covid-19 survivors.

The result of this study concludes that the most 
common post Covid-19 musculoskeletal symptom 
was pain over neck, shoulder, upper back, lower 
back, hip or thigh, wrist or hands. Among the 
par�cipants, older age group significantly suffered 
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law-enforcing agencies, and others were 1.31%. 
Another study done in our country by Ahmed et 
al.19 where they described majority (50.0%) 
pa�ents were student followed by 31.3% were in 
private service, 9.1% were in government service, 
3.5% were unemployed, 3.0% were businessman, 
3.0% were housewife. Saeed et al. 24 also found 
almost 585 (64.4%) were employed, while a small-
er number of par�cipants, 198 (21.8%) and 126 
(13.9%), were unemployed and students, respec-
�vely.

Current study showed that majority 118(57.0%) 
pa�ents came from lower-middle income group, 
85(41.15%) came from upper middle income 
group and 4(1.9%) came from high income group. 
In our country a study conducted by Khasru et al.18 
where they demonstrated majority of the 
respondents (50.26%) were from upper-middle 
income family, 26.84% from lower-middle income 
family, 17.37% from high income family, and only 
5.53% were from low income family.

Present study observed that majority 143(69.1%) 
pa�ents had dura�on of Covid-19, 15-21 days. The 
mean (±SD) dura�on of Covid-19 was found 
16.1±4.1 days. Leon et al.25 reported that the mean 
(±SD) dura�on of rheuma�c and musculoskeletal 
diseases (RMD) was 8.9±8.2 years and the mean 
(±SD) dura�on of admission due to Covid-19 was 
15.38±14.42 days. Liang et al.11 had observed that 
an incuba�on period was elicited from 12 pa�ents 
(57.1%), ranging from 2 to 10 days with a median 
of 6.5 days.

In this study we found that most common Covid-19 
symptoms were fever 86.5%, cough 56.0%, body 
ache 54.6%, respiratory distress 15(1.9%), back 
ache 1.9%, shoulder pain 1.4%, malaise 1.4%, neck 
ache 1.0%, anxiety 1.0%, diarrhea 0.5% and thigh 
pain 0.5%. In a study done by Bakılan et al.15 
showed the frequency of dyspnea was 30%, cough 
18.5% and chest pain 10.7%. In a Bangladeshi 
study conducted by Khasru et al.18 where they 

found most frequent symptoms were respiratory 
clusters symptoms including fever, cough, rhinor-
rhea and breathlessness (76.05%) followed by 
musculoskeletal pain (48.42%), headache (16.05%) 
and abdominal pain in 0.5% of cases. Another 
literature reported the clinical symptoms at the 
onset of illness in pa�ents with Covid-19, in which 
fever was the most common symptom (98%), 
followed by cough (76%), dyspnea (55%), muscle 
pain or fa�gue (44%), and headache (8%),17 which 
is similar to this study finding. Liang et al.11 also 
observed that on presenta�on, most pa�ents 
(85.7%) had fever with a mean body temperature 
of 37.8oC. Cough (42.9%), expectora�on (33.3%), 
fa�gue (57.1%), headache or dizziness (38.1%) was 
common symptoms. Other symptoms included 
shortness of breath, myalgia or arthralgia, sore 
throat, nasal symptoms and diarrhea.

Regarding co-morbidi�es in this study it was 
observed that 52(25.1%) pa�ents had co-morbidi-
�es, among them 29(14.0%) had hypertension, 
27(13.0%) had diabetes mellitus and 15(7.2%) had 
asthma. Saeed et al.24 reported that the most 
common chronic diseases were diabetes 6%, 
followed by asthma in 3.30%. Another study 
conducted by Leon et al.25 described 46.15% of the 
pa�ents had at least one comorbid condi�on.

Present study showed the most common 
post-acute Covid-19 musculoskeletal symptom 
was pain over neck in 29.5%, shoulder 28.5%, 
upper back 16.9%, lower back 15.5%, hip or thigh 
15.0%, wrist or hands 13.0%, knees 8.7%, ankle or 
feet 1.4% and elbow 1.0%. In a study done by 
Bakılan et al.15 showed that most of the pa�ents 
have fa�gue (71.8%), spine pain (70.7%) and wide-
spread myalgia (60.7%). The most common site of 
spine pain was the back (30.4%). Other symptoms 
included radicular low back pain 4 (1.4%), 
hand/wrist pain 4 (1.4%), hip pain 4 (1.4%), 
foot/ankle pain 4 (1.4%), elbow pain 3 (1.1%), 
cramp 2 (0.7%), ver�go 2 (0.7%), tremor 1 (0.4%) 
and headache 1 (0.4%). The common result from 

previous studies about post-Covid-19 symptoms 
was that the majority of pa�ents have at least one 
symptom.26,27 Consistent with these studies, 88.2% 
of our pa�ents have at least one symptom, while 
85.7% of our pa�ents have at least one musculo-
skeletal symptom. Most of the previous studies 
have focused on whole body symptoms26,27 a�er 
Covid-19. Different from these studies, the present 
study focused on musculoskeletal symptoms. The 
most common musculoskeletal symptoms were 
fa�gue, spine pain and myalgia. The frequency of 
respiratory tract symptoms was lower than that of 
musculoskeletal symptoms, and the most common 
respiratory tract symptom was dyspnea. A rehabili-
ta�on center in Bangladesh reported that the 
frequency of head and neck pain was 27%, pain in 
the lower limb 34%, back pain 24% and pain in the 
upper limb 13% in 90 post Covid-19 pa�ents.16 In 
the study, the most common region of pain was 
the back (30%) and back pain was also the most 
frequent symptom on admission to the Physical 
Medicine and Rehabilita�on (PM&R) outpa�ent 
clinic. Furthermore, back pain in acute Covid-19 
was found to be related to post-acute Covid-19 
musculoskeletal symptoms. 72% of these pa�ents 
have at least one symptom, while most complaints 
regarding the musculoskeletal system were fa�gue 
(44%), back pain (22.7%), arthralgia (22%), myalgia 
(21%) and lower back pain (16%) a�er 1 month.20

In a Bangladeshi study conducted by Numan16 
where they described in the loca�on of pain 
status, 25 (27.77 %) complained of pain in the head 
and neck, 12 (13.33%) in the upper limb, 31 
(34.45%) in the lower limb and 22 (24.45 %) in the 
back. A similar study conducted in the two Spanish 
universi�es to find out the musculoskeletal pain 
among the 1198 students during the lockdown 
period. In the study, par�cipants 837 (69.86%) 
complained of neck pain, 162 (13.52%) shoulder 
pain, 57 (4.75%) elbow pain, 20 (1.66%) hip joint 
pain and 22 (1.84) knee joint pain. 28 The main 
similarity between the studies were the regions of 

musculoskeletal complaint were almost in a similar 
loca�on. In contrast, this study par�cipant was 
from different professionals but the study 
conducted by Leiros-Rodriguez only focused on the 
only one group of par�cipants that were university 
students. 28

Another study in our country by Khasru et al.18 had 
observed pain varied widely in hip, neck, leg and 
calf muscles, back and spine, shoulder, arms and 
hand, and other parts of the body among 
confirmed Covid-19 study respondents. Among 
musculoskeletal system, the most frequent 
involved joint was hip joint (20.53%). Among all 
cases, 15.26% had moderate and 5% had severe 
hip pain. Neck pain was found in 9.21% of cases 
and moderate pain was reported in 6.84%, and 
severe pain 2.10% of cases. Moreover, 5.26% cases 
had leg and calf muscle pain, 5% back and spine 
pain, 1.58% shoulder, 1.05% arms and hands, and 
5.78% had pain in others region. Among all 
respondents, 16.05% had headache of which 
majority had mild to moderate headache (7.63%, 
and 6.57% respec�vely, and 1.84% had severe 
headache). Addi�onally, 1.58% had pain in the 
eyes. Hoong et al.29 also found of the 88 pa�ents 
with musculoskeletal symptoms, 37.5% had myal-
gia, 5.7% arthralgia, 6.8% new-onset backache and 
50% generalized body ache.

This study showed lower back pain was significant-
ly higher in age group 51-60 years (37.5%). Also 
ankle or feet pain was significantly higher in age 
group 41-50 years (50.0%). However, neck, shoul-
der, upper back, hip or thigh, wrist or hands, knee 
and elbow were not significantly associated with 
age group (p>0.05). In a study of Numan16 showed 
musculoskeletal symptoms and Covid-19 showed a 
significant associa�on between age of the par�ci-
pants and severity of Covid-19 (p<0.002). In 
contrast, significant associa�ons (p>0.05) were not 
found between age of par�cipants and pain a�er 
Covid, living area and pain a�er Covid, age of 
par�cipants and global weakness a�er Covid. 

Studies conducted by different researchers found a 
similar significant associa�on (p<0.05) between 
exercise and musculoskeletal symptoms30 age and 
dura�on of Covid and severity of Covid (p<0.05).31 
Khasru et al.18 reported that among respondents of 
younger age group (aged ≤50 years), 37.59% had 
moderate pain, 6.77% had severe pain, 13.91% 
had mild pain, and 41.17% had no pain. On the 
other hand, among older respondents (aged >50 
years), 47.37% had moderate pain, 25.44% had 
severe pain, 13.15% had mild pain, and 14.03% 
had no pain. The differences between two groups 
was sta�s�cally significant (p<0.05).

In our study shoulder pain was significantly higher 
in male pa�ents (81.4%), upper back pain was 
significantly higher in female pa�ents (51.4%). 
However, pain over neck, lower back, hip or thigh, 
wrist or hands, knee, ankle and elbow were not 
significantly associated with sex (p>0.05). Effect on 
neck region were more in our study may be due to 
cervical spine movement is more in daily ac�vi�es 
even in res�ng posi�on like si�ng or lying in one 
side, moreover sedentary lifestyle plays an impor-
tant role to create impact over neck region. Bakılan 
et al.15 demonstrate that a total of 240 (85.7%) of 
the 280 pa�ents have at least one or more muscu-
loskeletal symptoms, which began with or were 
aggravated by their Covid-19 infec�on, while the 
musculoskeletal problems of 40 (14.3%) of the 280 
pa�ents did not change a�er being infected with 
Covid-19.  Also in these 240 pa�ents, no difference 
was found according to gender (P = .343). In our 
country a study done by Khasru et al.18 showed 
among 249 males, 43.77% had moderate, 13.25% 
mild, 10.44% had severe pain, and 32.53% had no 
pain. Similarly, among 131 females, 35.11% had 
moderate, 16.03% had severe, 13.74% had mild 
pain, and 35.19% had no pain. The differences 
between two groups were not significant (p>0.05). 
Among different types of pain, their study reveals 
that joint pain found among 22.63% males and 
13.15% females. Rest complained of bone pain or 

pain in the muscles. Majority of the male and 
female respondents suffered from headache 
(22.89%) followed by hip pain (21.84%). According 
to another study,32 pa�ents with SARS Cov-2 also 
reported myalgia (49.3–60.9%), headache 
(35.4–55.8%), sore throat (12.5-23.2%), chest pain 
(10.4%), and abdominal pain (3.5%). Similar result 
found in a literature review,13 the most common 
musculoskeletal manifesta�on found by them was 
myalgia (48 studies; 80%). 

Present study found -no significant associa�on 
between musculoskeletal symptom with occupa-
�onal status (p>0.05). Lower back pain was signifi-
cantly higher in above SSC educa�on level that was 
62.5%. However, pain over  neck, shoulder, upper 
back, hip or thigh, wrist or hands, knee, ankle and 
elbow were not significantly associated with 
educa�on (p>0.05).

This study is a well-designed pragma�c trial, 
sufficiently large in its random control trail 
approach. A recovery scale in clinical improvement 
was graded into two logical outcomes. `Rapid’ and 
`gradual’ scales. Instead of studying only two 
groups, comprising either a administered an�biot-
ics or not, in addi�on to suppor�ve measures, we 
added a third group by spli�ng an�bio�c group 
into `oral’ and `parenteral’. This was carried out to 
ensure that as many influencing factors were 
addressed as possible. Addi�onally, the follow up 
conducted to document the clinical improvement 
for a week (or less in case of subjects who 
improved earlier), involving 8 hourly clinical check-
up and using as much 8 symptoms/signs, signifies 
added strength to this study.

There are a few small-scale studies which demon-

strate that an�bio�cs are not necessary in the 
management of bronchioli�s. It is worth men�on-
ing four studies. The first study was conducted four 
decades ago by field et al.1 a two-armed trial with 
ampicillin and placebo in one hospital with 44 
children to assess the progress using eight clinical 

features (pulse rate, temperature, respiratory rate, 
use of accessory muscles of respira�on, expiratory 
wheeze, adven��ous sounds and cyanosis). 

Friis B2 conducted a study 26 years ago, with 136 
children between 1 month and 6 years of age as 
par�cipants. Majumder et al.3 recently conducted 
another study involving 104 children. While the 
study was conducted in one hospital, it was done 
across three groups: one received ampicillin, the 
other erythromycin and one group received no 
an�bio�cs. The most recent study was conducted 
on infants and young children with RSV lower 
respiratory tract disease. The study revealed that 
the dura�on of hospitaliza�on did not differ, 
regardless of whether the pa�ents were treated 
with azithromycin or a placebo.4
An�bio�cs are usually prescribed in RSV bronchi-
oli�s cases when there is: (a) a suspected second-
ary bacterial infec�on, (b) an inten�on to achieve 
an�-inflammatory or immuno-modulatory effect 
and (c) an inten�on to prevent serious bacterial 
infec�on. It has been demonstrated that RSV effect 
on ciliated respiratory epithelia enhances suscep�-
bility to secondary infec�ons. However, the risk of 
secondary infec�ons in infants and children with 
RSV bronchioli�s is remarkably low.5 If the inten-
�on is to reduce the inflammatory process, there 
would be no place for ampicillin, as there is no 
evidence that penicillin deriva�ves or ampicillin 
have immuno-modulatory proper�es.

The diagnosis of bronchioli�s is most o�en made 
on clinical grounds and the criteria may vary: very 
simple, the first a�ack of wheezing in a previously 
healthy child of less than two years of age6 or for a 
diverse criteria with coryzal symptoms followed by 
rapid onset of wheeze, fever, tachypnea, chest 
retrac�ons, crepita�on, and rhonchi.7 However, we 
adopted a midline as the diagnos�c criteria for 
bronchioli�s (runny nose followed by breathing 
difficulty, chest in drawing and rhonchi on auscul-
ta�on in less than two year old children).

As with the previously listed studies, findings from 
our research provides evidence that an�bio�cs do 
not influence the natural course of bronchioli�s in 
terms of recover.1,2,4 Furthermore, children who 
did not receive an�bio�cs had a significantly short-
er hospital stay. The reason might be at least two 
fold: firstly, the poor parents tend to con�nue 
an�bio�c course like other parents having fascina-
�on with an�bio�cs8 for their children even if their 
children fulfilled the discharge criteria, Secondly, 
the parents did not want to keep their children in 
hospital any more when their child’s condi�on 
improved but not receiving any an�bio�cs. There 
remains scope to change the exis�ng guideline for 
the management of bronchioli�s9 in the light of 
the findings of this study. As a result, the universal 
prac�ce of prescribing an�bio�cs in bronchioli�s 
may be significan tly reduced as observed in other 
country.10

The research revealed significant informa�on 
regarding details on the recovery rates of the 
children. Chesty features had gradual recoveries, 
not differing among three interven�on groups and. 
Most non-chesty features resolved rapidly and 
were comparable among three interven�on 
groups, except for runny nose. Moreover, children 
belonging to N-Ab group stayed for fewer days in 
hospital than their counterparts of P-Ab or O-Ab 
group. Knowing the rate of recovery of different 
clinical features in bronchioli�s bears several 
important implica�ons. For example, return of 
social smile, being able to take food and not 
requiring oxygen any longer provide opportunity 
of a more speedy turnover in respec�ve hospitals, 
par�cularly in the given situa�on of Bangladesh 
where persons per hospital bed remain as much as 
2732.11 There is also scope to counsel parents that 
chesty features, such as cough or wheeze, are 
likely to persist for a longer period in spite of 
improvement of other symptoms and a longer 
hospital stay is not necessary. Limita�ons of the 
study include; not assessing the RSV status and 

parental desire of not keeping their children for 
more than seven days in the hospital as they 
improved sooner.
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This cross sec�onal study was carried out to find 
out the musculoskeletal features of post Covid-19 
pa�ents a�ending in a ter�ary academic hospital 
of Bangladesh. A total number of 207 post 
Covid-19 par�cipants a�ending post covid follow 
up clinics of BSMMU, Dhaka from January 2021 to 
June 2021 were enrolled in this study.

Regarding age distribu�on it was observed that 
87(42.0%) pa�ents belonged to age group 31-40 
years. The mean (±SD) age was 40.3±9.6 years with 
age range from 18 to 60 years. In a study conduct-
ed by Bakılan et al.15 where they found mean (±SD) 
age was 47.45±13.92 years. In a Bangladeshi study 
conducted by Numan16 reported the mean age of 
the par�cipants was 45.43 years with the age 
range was 35 to 66 years. One retrospec�ve study 
was conducted in China having 99 post covid 
par�cipants with the mean (±SD) age 
(49.40±18.45) years.17 Another study conducted in 
Bangladesh by Khasru et al.18 where they showed 
majority (70%) of the par�cipants were aged 50 
years or younger, and respondents older than 50 
were 30%. Ahmed et al.19 also found most of the 
par�cipants were from the age group of 18–29 
(73.5%) years. These findings were almost similar 
in the present study.

This study showed male pa�ents were predomi-
nant 143(69.1%) with male female ra�o was 2.2:1. 
Bakılan et al.15 reported that total of 280 post 
Covid-19 pa�ents, 183(65.4%) women and 
97(34.6%) men. In another study in Turkey, phone 
interviews were conducted with 300 Covid-19 
pa�ents (60% male).20 In a Bangladeshi study by 
Numan16 described that 90 par�cipants were 
selected with 70% (n=63) male and 30% were 
female (n=27). One retrospec�ve study was 
conducted in China having 99 post Covid-19 par�c-
ipants with 51 (51.51%) were male and 48 
(48.49%) were female par�cipants.17 Ahmed et al.19 
demonstrated that a total number of 230 volun-

teers both male and female par�cipated (the 
number of male par�cipants were greater than 
female 79.1% vs 20.9%). Another study in our 
country by Khasru et al.18 showed among 380 
par�cipants, majority were males (65.53%) infect-
ed with Covid-19. The enhancing mortality rate 
from Covid-19 for males found (2.4 �mes) higher 
than females also found by another study.21 The 
explana�ons for the sex differences in Covid-19 are 
perhaps mul�faceted including varia�ons in 
immune response, higher incidence of pre-exis�ng 
disease, biological differences between the sexes 
such as high levels of androgens in men, differenc-
es in lifestyle such as smoking habits as well as 
differences in underlying comorbidi�es.22,23

Present study showed majority 83(40.1%) pa�ents 
completed above SSC educa�on level followed by 
72(34.8%) completed up to SSC level, 17(8.2%) up 
to primary and 35(16.9%) were illiterate. Numan16 
reported that educa�onal status showed that 50 
(55.55%) completed secondary level, 33 (36.66%) 
found to be graduate and only 07 (7.77%) 
post-graduate. Another study done by Saeed et 
al.24 found about 567 (62.4%) were holding a bach-
elor’s degree, while 234 (25.7%), 108 (11.9%) were 
holding postgraduates and diploma or below, 
respec�vely.

Regarding occupa�onal status in this study it was 
observed that more than half (51.7%) pa�ents 
were service holder, 43(20.8%) housewife, 
42(20.3%) businessman, 13(6.3%) student and 
2(1.0%) day labor. In a Bangladeshi study conduct-
ed by Numan16 found occupa�on of the par�ci-
pants showed that 35 (38.88%) were service 
holder followed by 20 (22.22%) housewife, 03 
(3.33%) student, 15 (16.7%) banker and 02 (2.22%) 
re�red person. Khasru et al.18 had observed that 
among all respondents, 18.42% were homemaker, 
16.84% re�red personnel, 15% businessman, 
13.95% healthcare workers, 12.37% students, 
10.53% bankers, 5.26% administra�ve workers, 
3.18% garments workers, 2.37% members of 
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law-enforcing agencies, and others were 1.31%. 
Another study done in our country by Ahmed et 
al.19 where they described majority (50.0%) 
pa�ents were student followed by 31.3% were in 
private service, 9.1% were in government service, 
3.5% were unemployed, 3.0% were businessman, 
3.0% were housewife. Saeed et al. 24 also found 
almost 585 (64.4%) were employed, while a small-
er number of par�cipants, 198 (21.8%) and 126 
(13.9%), were unemployed and students, respec-
�vely.

Current study showed that majority 118(57.0%) 
pa�ents came from lower-middle income group, 
85(41.15%) came from upper middle income 
group and 4(1.9%) came from high income group. 
In our country a study conducted by Khasru et al.18 
where they demonstrated majority of the 
respondents (50.26%) were from upper-middle 
income family, 26.84% from lower-middle income 
family, 17.37% from high income family, and only 
5.53% were from low income family.

Present study observed that majority 143(69.1%) 
pa�ents had dura�on of Covid-19, 15-21 days. The 
mean (±SD) dura�on of Covid-19 was found 
16.1±4.1 days. Leon et al.25 reported that the mean 
(±SD) dura�on of rheuma�c and musculoskeletal 
diseases (RMD) was 8.9±8.2 years and the mean 
(±SD) dura�on of admission due to Covid-19 was 
15.38±14.42 days. Liang et al.11 had observed that 
an incuba�on period was elicited from 12 pa�ents 
(57.1%), ranging from 2 to 10 days with a median 
of 6.5 days.

In this study we found that most common Covid-19 
symptoms were fever 86.5%, cough 56.0%, body 
ache 54.6%, respiratory distress 15(1.9%), back 
ache 1.9%, shoulder pain 1.4%, malaise 1.4%, neck 
ache 1.0%, anxiety 1.0%, diarrhea 0.5% and thigh 
pain 0.5%. In a study done by Bakılan et al.15 
showed the frequency of dyspnea was 30%, cough 
18.5% and chest pain 10.7%. In a Bangladeshi 
study conducted by Khasru et al.18 where they 

found most frequent symptoms were respiratory 
clusters symptoms including fever, cough, rhinor-
rhea and breathlessness (76.05%) followed by 
musculoskeletal pain (48.42%), headache (16.05%) 
and abdominal pain in 0.5% of cases. Another 
literature reported the clinical symptoms at the 
onset of illness in pa�ents with Covid-19, in which 
fever was the most common symptom (98%), 
followed by cough (76%), dyspnea (55%), muscle 
pain or fa�gue (44%), and headache (8%),17 which 
is similar to this study finding. Liang et al.11 also 
observed that on presenta�on, most pa�ents 
(85.7%) had fever with a mean body temperature 
of 37.8oC. Cough (42.9%), expectora�on (33.3%), 
fa�gue (57.1%), headache or dizziness (38.1%) was 
common symptoms. Other symptoms included 
shortness of breath, myalgia or arthralgia, sore 
throat, nasal symptoms and diarrhea.

Regarding co-morbidi�es in this study it was 
observed that 52(25.1%) pa�ents had co-morbidi-
�es, among them 29(14.0%) had hypertension, 
27(13.0%) had diabetes mellitus and 15(7.2%) had 
asthma. Saeed et al.24 reported that the most 
common chronic diseases were diabetes 6%, 
followed by asthma in 3.30%. Another study 
conducted by Leon et al.25 described 46.15% of the 
pa�ents had at least one comorbid condi�on.

Present study showed the most common 
post-acute Covid-19 musculoskeletal symptom 
was pain over neck in 29.5%, shoulder 28.5%, 
upper back 16.9%, lower back 15.5%, hip or thigh 
15.0%, wrist or hands 13.0%, knees 8.7%, ankle or 
feet 1.4% and elbow 1.0%. In a study done by 
Bakılan et al.15 showed that most of the pa�ents 
have fa�gue (71.8%), spine pain (70.7%) and wide-
spread myalgia (60.7%). The most common site of 
spine pain was the back (30.4%). Other symptoms 
included radicular low back pain 4 (1.4%), 
hand/wrist pain 4 (1.4%), hip pain 4 (1.4%), 
foot/ankle pain 4 (1.4%), elbow pain 3 (1.1%), 
cramp 2 (0.7%), ver�go 2 (0.7%), tremor 1 (0.4%) 
and headache 1 (0.4%). The common result from 

previous studies about post-Covid-19 symptoms 
was that the majority of pa�ents have at least one 
symptom.26,27 Consistent with these studies, 88.2% 
of our pa�ents have at least one symptom, while 
85.7% of our pa�ents have at least one musculo-
skeletal symptom. Most of the previous studies 
have focused on whole body symptoms26,27 a�er 
Covid-19. Different from these studies, the present 
study focused on musculoskeletal symptoms. The 
most common musculoskeletal symptoms were 
fa�gue, spine pain and myalgia. The frequency of 
respiratory tract symptoms was lower than that of 
musculoskeletal symptoms, and the most common 
respiratory tract symptom was dyspnea. A rehabili-
ta�on center in Bangladesh reported that the 
frequency of head and neck pain was 27%, pain in 
the lower limb 34%, back pain 24% and pain in the 
upper limb 13% in 90 post Covid-19 pa�ents.16 In 
the study, the most common region of pain was 
the back (30%) and back pain was also the most 
frequent symptom on admission to the Physical 
Medicine and Rehabilita�on (PM&R) outpa�ent 
clinic. Furthermore, back pain in acute Covid-19 
was found to be related to post-acute Covid-19 
musculoskeletal symptoms. 72% of these pa�ents 
have at least one symptom, while most complaints 
regarding the musculoskeletal system were fa�gue 
(44%), back pain (22.7%), arthralgia (22%), myalgia 
(21%) and lower back pain (16%) a�er 1 month.20

In a Bangladeshi study conducted by Numan16 
where they described in the loca�on of pain 
status, 25 (27.77 %) complained of pain in the head 
and neck, 12 (13.33%) in the upper limb, 31 
(34.45%) in the lower limb and 22 (24.45 %) in the 
back. A similar study conducted in the two Spanish 
universi�es to find out the musculoskeletal pain 
among the 1198 students during the lockdown 
period. In the study, par�cipants 837 (69.86%) 
complained of neck pain, 162 (13.52%) shoulder 
pain, 57 (4.75%) elbow pain, 20 (1.66%) hip joint 
pain and 22 (1.84) knee joint pain. 28 The main 
similarity between the studies were the regions of 

musculoskeletal complaint were almost in a similar 
loca�on. In contrast, this study par�cipant was 
from different professionals but the study 
conducted by Leiros-Rodriguez only focused on the 
only one group of par�cipants that were university 
students. 28

Another study in our country by Khasru et al.18 had 
observed pain varied widely in hip, neck, leg and 
calf muscles, back and spine, shoulder, arms and 
hand, and other parts of the body among 
confirmed Covid-19 study respondents. Among 
musculoskeletal system, the most frequent 
involved joint was hip joint (20.53%). Among all 
cases, 15.26% had moderate and 5% had severe 
hip pain. Neck pain was found in 9.21% of cases 
and moderate pain was reported in 6.84%, and 
severe pain 2.10% of cases. Moreover, 5.26% cases 
had leg and calf muscle pain, 5% back and spine 
pain, 1.58% shoulder, 1.05% arms and hands, and 
5.78% had pain in others region. Among all 
respondents, 16.05% had headache of which 
majority had mild to moderate headache (7.63%, 
and 6.57% respec�vely, and 1.84% had severe 
headache). Addi�onally, 1.58% had pain in the 
eyes. Hoong et al.29 also found of the 88 pa�ents 
with musculoskeletal symptoms, 37.5% had myal-
gia, 5.7% arthralgia, 6.8% new-onset backache and 
50% generalized body ache.

This study showed lower back pain was significant-
ly higher in age group 51-60 years (37.5%). Also 
ankle or feet pain was significantly higher in age 
group 41-50 years (50.0%). However, neck, shoul-
der, upper back, hip or thigh, wrist or hands, knee 
and elbow were not significantly associated with 
age group (p>0.05). In a study of Numan16 showed 
musculoskeletal symptoms and Covid-19 showed a 
significant associa�on between age of the par�ci-
pants and severity of Covid-19 (p<0.002). In 
contrast, significant associa�ons (p>0.05) were not 
found between age of par�cipants and pain a�er 
Covid, living area and pain a�er Covid, age of 
par�cipants and global weakness a�er Covid. 

Studies conducted by different researchers found a 
similar significant associa�on (p<0.05) between 
exercise and musculoskeletal symptoms30 age and 
dura�on of Covid and severity of Covid (p<0.05).31 
Khasru et al.18 reported that among respondents of 
younger age group (aged ≤50 years), 37.59% had 
moderate pain, 6.77% had severe pain, 13.91% 
had mild pain, and 41.17% had no pain. On the 
other hand, among older respondents (aged >50 
years), 47.37% had moderate pain, 25.44% had 
severe pain, 13.15% had mild pain, and 14.03% 
had no pain. The differences between two groups 
was sta�s�cally significant (p<0.05).

In our study shoulder pain was significantly higher 
in male pa�ents (81.4%), upper back pain was 
significantly higher in female pa�ents (51.4%). 
However, pain over neck, lower back, hip or thigh, 
wrist or hands, knee, ankle and elbow were not 
significantly associated with sex (p>0.05). Effect on 
neck region were more in our study may be due to 
cervical spine movement is more in daily ac�vi�es 
even in res�ng posi�on like si�ng or lying in one 
side, moreover sedentary lifestyle plays an impor-
tant role to create impact over neck region. Bakılan 
et al.15 demonstrate that a total of 240 (85.7%) of 
the 280 pa�ents have at least one or more muscu-
loskeletal symptoms, which began with or were 
aggravated by their Covid-19 infec�on, while the 
musculoskeletal problems of 40 (14.3%) of the 280 
pa�ents did not change a�er being infected with 
Covid-19.  Also in these 240 pa�ents, no difference 
was found according to gender (P = .343). In our 
country a study done by Khasru et al.18 showed 
among 249 males, 43.77% had moderate, 13.25% 
mild, 10.44% had severe pain, and 32.53% had no 
pain. Similarly, among 131 females, 35.11% had 
moderate, 16.03% had severe, 13.74% had mild 
pain, and 35.19% had no pain. The differences 
between two groups were not significant (p>0.05). 
Among different types of pain, their study reveals 
that joint pain found among 22.63% males and 
13.15% females. Rest complained of bone pain or 

pain in the muscles. Majority of the male and 
female respondents suffered from headache 
(22.89%) followed by hip pain (21.84%). According 
to another study,32 pa�ents with SARS Cov-2 also 
reported myalgia (49.3–60.9%), headache 
(35.4–55.8%), sore throat (12.5-23.2%), chest pain 
(10.4%), and abdominal pain (3.5%). Similar result 
found in a literature review,13 the most common 
musculoskeletal manifesta�on found by them was 
myalgia (48 studies; 80%). 

Present study found -no significant associa�on 
between musculoskeletal symptom with occupa-
�onal status (p>0.05). Lower back pain was signifi-
cantly higher in above SSC educa�on level that was 
62.5%. However, pain over  neck, shoulder, upper 
back, hip or thigh, wrist or hands, knee, ankle and 
elbow were not significantly associated with 
educa�on (p>0.05).

with pain in lower back and ankle or feet. Shoul-
der pain was significantly more in male pa�ents 
however upper back pain was significantly more 
in female pa�ents. To address this issue pain reha-
bilita�on interven�on should be designed for 
Covid-19 infected pa�ents. Addi�onally, post 
Covid follow up research is recommended. The 
musculoskeletal pain might be short term ini�ally, 
but may possibly develop into a long-term prob-
lem and may be burden if proper measures are 
not taken.The result of this study concludes that 
the most common post Covid-19 musculoskeletal 
symptom was pain over neck, shoulder, upper 
back, lower back, hip or thigh, wrist or hands. 
Among the par�cipants, older age group signifi-
cantly suffered with pain in lower back and ankle 
or feet. Shoulder pain was significantly more in 
male pa�ents however upper back pain was 
significantly more in female pa�ents. To address 
this issue pain rehabilita�on interven�on should 
be designed for Covid-19 infected pa�ents. Addi-
�onally, post Covid follow up research is recom-
mended. The musculoskeletal pain might be short 
term ini�ally, but may possibly develop into a 
long-term problem and may be burden if proper 
measures are not taken.
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This study is a well-designed pragma�c trial, 
sufficiently large in its random control trail 
approach. A recovery scale in clinical improvement 
was graded into two logical outcomes. `Rapid’ and 
`gradual’ scales. Instead of studying only two 
groups, comprising either a administered an�biot-
ics or not, in addi�on to suppor�ve measures, we 
added a third group by spli�ng an�bio�c group 
into `oral’ and `parenteral’. This was carried out to 
ensure that as many influencing factors were 
addressed as possible. Addi�onally, the follow up 
conducted to document the clinical improvement 
for a week (or less in case of subjects who 
improved earlier), involving 8 hourly clinical check-
up and using as much 8 symptoms/signs, signifies 
added strength to this study.

There are a few small-scale studies which demon-

strate that an�bio�cs are not necessary in the 
management of bronchioli�s. It is worth men�on-
ing four studies. The first study was conducted four 
decades ago by field et al.1 a two-armed trial with 
ampicillin and placebo in one hospital with 44 
children to assess the progress using eight clinical 

features (pulse rate, temperature, respiratory rate, 
use of accessory muscles of respira�on, expiratory 
wheeze, adven��ous sounds and cyanosis). 

Friis B2 conducted a study 26 years ago, with 136 
children between 1 month and 6 years of age as 
par�cipants. Majumder et al.3 recently conducted 
another study involving 104 children. While the 
study was conducted in one hospital, it was done 
across three groups: one received ampicillin, the 
other erythromycin and one group received no 
an�bio�cs. The most recent study was conducted 
on infants and young children with RSV lower 
respiratory tract disease. The study revealed that 
the dura�on of hospitaliza�on did not differ, 
regardless of whether the pa�ents were treated 
with azithromycin or a placebo.4
An�bio�cs are usually prescribed in RSV bronchi-
oli�s cases when there is: (a) a suspected second-
ary bacterial infec�on, (b) an inten�on to achieve 
an�-inflammatory or immuno-modulatory effect 
and (c) an inten�on to prevent serious bacterial 
infec�on. It has been demonstrated that RSV effect 
on ciliated respiratory epithelia enhances suscep�-
bility to secondary infec�ons. However, the risk of 
secondary infec�ons in infants and children with 
RSV bronchioli�s is remarkably low.5 If the inten-
�on is to reduce the inflammatory process, there 
would be no place for ampicillin, as there is no 
evidence that penicillin deriva�ves or ampicillin 
have immuno-modulatory proper�es.

The diagnosis of bronchioli�s is most o�en made 
on clinical grounds and the criteria may vary: very 
simple, the first a�ack of wheezing in a previously 
healthy child of less than two years of age6 or for a 
diverse criteria with coryzal symptoms followed by 
rapid onset of wheeze, fever, tachypnea, chest 
retrac�ons, crepita�on, and rhonchi.7 However, we 
adopted a midline as the diagnos�c criteria for 
bronchioli�s (runny nose followed by breathing 
difficulty, chest in drawing and rhonchi on auscul-
ta�on in less than two year old children).

As with the previously listed studies, findings from 
our research provides evidence that an�bio�cs do 
not influence the natural course of bronchioli�s in 
terms of recover.1,2,4 Furthermore, children who 
did not receive an�bio�cs had a significantly short-
er hospital stay. The reason might be at least two 
fold: firstly, the poor parents tend to con�nue 
an�bio�c course like other parents having fascina-
�on with an�bio�cs8 for their children even if their 
children fulfilled the discharge criteria, Secondly, 
the parents did not want to keep their children in 
hospital any more when their child’s condi�on 
improved but not receiving any an�bio�cs. There 
remains scope to change the exis�ng guideline for 
the management of bronchioli�s9 in the light of 
the findings of this study. As a result, the universal 
prac�ce of prescribing an�bio�cs in bronchioli�s 
may be significan tly reduced as observed in other 
country.10

The research revealed significant informa�on 
regarding details on the recovery rates of the 
children. Chesty features had gradual recoveries, 
not differing among three interven�on groups and. 
Most non-chesty features resolved rapidly and 
were comparable among three interven�on 
groups, except for runny nose. Moreover, children 
belonging to N-Ab group stayed for fewer days in 
hospital than their counterparts of P-Ab or O-Ab 
group. Knowing the rate of recovery of different 
clinical features in bronchioli�s bears several 
important implica�ons. For example, return of 
social smile, being able to take food and not 
requiring oxygen any longer provide opportunity 
of a more speedy turnover in respec�ve hospitals, 
par�cularly in the given situa�on of Bangladesh 
where persons per hospital bed remain as much as 
2732.11 There is also scope to counsel parents that 
chesty features, such as cough or wheeze, are 
likely to persist for a longer period in spite of 
improvement of other symptoms and a longer 
hospital stay is not necessary. Limita�ons of the 
study include; not assessing the RSV status and 

parental desire of not keeping their children for 
more than seven days in the hospital as they 
improved sooner.
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This cross sec�onal study was carried out to find 
out the musculoskeletal features of post Covid-19 
pa�ents a�ending in a ter�ary academic hospital 
of Bangladesh. A total number of 207 post 
Covid-19 par�cipants a�ending post covid follow 
up clinics of BSMMU, Dhaka from January 2021 to 
June 2021 were enrolled in this study.

Regarding age distribu�on it was observed that 
87(42.0%) pa�ents belonged to age group 31-40 
years. The mean (±SD) age was 40.3±9.6 years with 
age range from 18 to 60 years. In a study conduct-
ed by Bakılan et al.15 where they found mean (±SD) 
age was 47.45±13.92 years. In a Bangladeshi study 
conducted by Numan16 reported the mean age of 
the par�cipants was 45.43 years with the age 
range was 35 to 66 years. One retrospec�ve study 
was conducted in China having 99 post covid 
par�cipants with the mean (±SD) age 
(49.40±18.45) years.17 Another study conducted in 
Bangladesh by Khasru et al.18 where they showed 
majority (70%) of the par�cipants were aged 50 
years or younger, and respondents older than 50 
were 30%. Ahmed et al.19 also found most of the 
par�cipants were from the age group of 18–29 
(73.5%) years. These findings were almost similar 
in the present study.

This study showed male pa�ents were predomi-
nant 143(69.1%) with male female ra�o was 2.2:1. 
Bakılan et al.15 reported that total of 280 post 
Covid-19 pa�ents, 183(65.4%) women and 
97(34.6%) men. In another study in Turkey, phone 
interviews were conducted with 300 Covid-19 
pa�ents (60% male).20 In a Bangladeshi study by 
Numan16 described that 90 par�cipants were 
selected with 70% (n=63) male and 30% were 
female (n=27). One retrospec�ve study was 
conducted in China having 99 post Covid-19 par�c-
ipants with 51 (51.51%) were male and 48 
(48.49%) were female par�cipants.17 Ahmed et al.19 
demonstrated that a total number of 230 volun-

teers both male and female par�cipated (the 
number of male par�cipants were greater than 
female 79.1% vs 20.9%). Another study in our 
country by Khasru et al.18 showed among 380 
par�cipants, majority were males (65.53%) infect-
ed with Covid-19. The enhancing mortality rate 
from Covid-19 for males found (2.4 �mes) higher 
than females also found by another study.21 The 
explana�ons for the sex differences in Covid-19 are 
perhaps mul�faceted including varia�ons in 
immune response, higher incidence of pre-exis�ng 
disease, biological differences between the sexes 
such as high levels of androgens in men, differenc-
es in lifestyle such as smoking habits as well as 
differences in underlying comorbidi�es.22,23

Present study showed majority 83(40.1%) pa�ents 
completed above SSC educa�on level followed by 
72(34.8%) completed up to SSC level, 17(8.2%) up 
to primary and 35(16.9%) were illiterate. Numan16 
reported that educa�onal status showed that 50 
(55.55%) completed secondary level, 33 (36.66%) 
found to be graduate and only 07 (7.77%) 
post-graduate. Another study done by Saeed et 
al.24 found about 567 (62.4%) were holding a bach-
elor’s degree, while 234 (25.7%), 108 (11.9%) were 
holding postgraduates and diploma or below, 
respec�vely.

Regarding occupa�onal status in this study it was 
observed that more than half (51.7%) pa�ents 
were service holder, 43(20.8%) housewife, 
42(20.3%) businessman, 13(6.3%) student and 
2(1.0%) day labor. In a Bangladeshi study conduct-
ed by Numan16 found occupa�on of the par�ci-
pants showed that 35 (38.88%) were service 
holder followed by 20 (22.22%) housewife, 03 
(3.33%) student, 15 (16.7%) banker and 02 (2.22%) 
re�red person. Khasru et al.18 had observed that 
among all respondents, 18.42% were homemaker, 
16.84% re�red personnel, 15% businessman, 
13.95% healthcare workers, 12.37% students, 
10.53% bankers, 5.26% administra�ve workers, 
3.18% garments workers, 2.37% members of 
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law-enforcing agencies, and others were 1.31%. 
Another study done in our country by Ahmed et 
al.19 where they described majority (50.0%) 
pa�ents were student followed by 31.3% were in 
private service, 9.1% were in government service, 
3.5% were unemployed, 3.0% were businessman, 
3.0% were housewife. Saeed et al. 24 also found 
almost 585 (64.4%) were employed, while a small-
er number of par�cipants, 198 (21.8%) and 126 
(13.9%), were unemployed and students, respec-
�vely.

Current study showed that majority 118(57.0%) 
pa�ents came from lower-middle income group, 
85(41.15%) came from upper middle income 
group and 4(1.9%) came from high income group. 
In our country a study conducted by Khasru et al.18 
where they demonstrated majority of the 
respondents (50.26%) were from upper-middle 
income family, 26.84% from lower-middle income 
family, 17.37% from high income family, and only 
5.53% were from low income family.

Present study observed that majority 143(69.1%) 
pa�ents had dura�on of Covid-19, 15-21 days. The 
mean (±SD) dura�on of Covid-19 was found 
16.1±4.1 days. Leon et al.25 reported that the mean 
(±SD) dura�on of rheuma�c and musculoskeletal 
diseases (RMD) was 8.9±8.2 years and the mean 
(±SD) dura�on of admission due to Covid-19 was 
15.38±14.42 days. Liang et al.11 had observed that 
an incuba�on period was elicited from 12 pa�ents 
(57.1%), ranging from 2 to 10 days with a median 
of 6.5 days.

In this study we found that most common Covid-19 
symptoms were fever 86.5%, cough 56.0%, body 
ache 54.6%, respiratory distress 15(1.9%), back 
ache 1.9%, shoulder pain 1.4%, malaise 1.4%, neck 
ache 1.0%, anxiety 1.0%, diarrhea 0.5% and thigh 
pain 0.5%. In a study done by Bakılan et al.15 
showed the frequency of dyspnea was 30%, cough 
18.5% and chest pain 10.7%. In a Bangladeshi 
study conducted by Khasru et al.18 where they 

found most frequent symptoms were respiratory 
clusters symptoms including fever, cough, rhinor-
rhea and breathlessness (76.05%) followed by 
musculoskeletal pain (48.42%), headache (16.05%) 
and abdominal pain in 0.5% of cases. Another 
literature reported the clinical symptoms at the 
onset of illness in pa�ents with Covid-19, in which 
fever was the most common symptom (98%), 
followed by cough (76%), dyspnea (55%), muscle 
pain or fa�gue (44%), and headache (8%),17 which 
is similar to this study finding. Liang et al.11 also 
observed that on presenta�on, most pa�ents 
(85.7%) had fever with a mean body temperature 
of 37.8oC. Cough (42.9%), expectora�on (33.3%), 
fa�gue (57.1%), headache or dizziness (38.1%) was 
common symptoms. Other symptoms included 
shortness of breath, myalgia or arthralgia, sore 
throat, nasal symptoms and diarrhea.

Regarding co-morbidi�es in this study it was 
observed that 52(25.1%) pa�ents had co-morbidi-
�es, among them 29(14.0%) had hypertension, 
27(13.0%) had diabetes mellitus and 15(7.2%) had 
asthma. Saeed et al.24 reported that the most 
common chronic diseases were diabetes 6%, 
followed by asthma in 3.30%. Another study 
conducted by Leon et al.25 described 46.15% of the 
pa�ents had at least one comorbid condi�on.

Present study showed the most common 
post-acute Covid-19 musculoskeletal symptom 
was pain over neck in 29.5%, shoulder 28.5%, 
upper back 16.9%, lower back 15.5%, hip or thigh 
15.0%, wrist or hands 13.0%, knees 8.7%, ankle or 
feet 1.4% and elbow 1.0%. In a study done by 
Bakılan et al.15 showed that most of the pa�ents 
have fa�gue (71.8%), spine pain (70.7%) and wide-
spread myalgia (60.7%). The most common site of 
spine pain was the back (30.4%). Other symptoms 
included radicular low back pain 4 (1.4%), 
hand/wrist pain 4 (1.4%), hip pain 4 (1.4%), 
foot/ankle pain 4 (1.4%), elbow pain 3 (1.1%), 
cramp 2 (0.7%), ver�go 2 (0.7%), tremor 1 (0.4%) 
and headache 1 (0.4%). The common result from 

previous studies about post-Covid-19 symptoms 
was that the majority of pa�ents have at least one 
symptom.26,27 Consistent with these studies, 88.2% 
of our pa�ents have at least one symptom, while 
85.7% of our pa�ents have at least one musculo-
skeletal symptom. Most of the previous studies 
have focused on whole body symptoms26,27 a�er 
Covid-19. Different from these studies, the present 
study focused on musculoskeletal symptoms. The 
most common musculoskeletal symptoms were 
fa�gue, spine pain and myalgia. The frequency of 
respiratory tract symptoms was lower than that of 
musculoskeletal symptoms, and the most common 
respiratory tract symptom was dyspnea. A rehabili-
ta�on center in Bangladesh reported that the 
frequency of head and neck pain was 27%, pain in 
the lower limb 34%, back pain 24% and pain in the 
upper limb 13% in 90 post Covid-19 pa�ents.16 In 
the study, the most common region of pain was 
the back (30%) and back pain was also the most 
frequent symptom on admission to the Physical 
Medicine and Rehabilita�on (PM&R) outpa�ent 
clinic. Furthermore, back pain in acute Covid-19 
was found to be related to post-acute Covid-19 
musculoskeletal symptoms. 72% of these pa�ents 
have at least one symptom, while most complaints 
regarding the musculoskeletal system were fa�gue 
(44%), back pain (22.7%), arthralgia (22%), myalgia 
(21%) and lower back pain (16%) a�er 1 month.20

In a Bangladeshi study conducted by Numan16 
where they described in the loca�on of pain 
status, 25 (27.77 %) complained of pain in the head 
and neck, 12 (13.33%) in the upper limb, 31 
(34.45%) in the lower limb and 22 (24.45 %) in the 
back. A similar study conducted in the two Spanish 
universi�es to find out the musculoskeletal pain 
among the 1198 students during the lockdown 
period. In the study, par�cipants 837 (69.86%) 
complained of neck pain, 162 (13.52%) shoulder 
pain, 57 (4.75%) elbow pain, 20 (1.66%) hip joint 
pain and 22 (1.84) knee joint pain. 28 The main 
similarity between the studies were the regions of 

musculoskeletal complaint were almost in a similar 
loca�on. In contrast, this study par�cipant was 
from different professionals but the study 
conducted by Leiros-Rodriguez only focused on the 
only one group of par�cipants that were university 
students. 28

Another study in our country by Khasru et al.18 had 
observed pain varied widely in hip, neck, leg and 
calf muscles, back and spine, shoulder, arms and 
hand, and other parts of the body among 
confirmed Covid-19 study respondents. Among 
musculoskeletal system, the most frequent 
involved joint was hip joint (20.53%). Among all 
cases, 15.26% had moderate and 5% had severe 
hip pain. Neck pain was found in 9.21% of cases 
and moderate pain was reported in 6.84%, and 
severe pain 2.10% of cases. Moreover, 5.26% cases 
had leg and calf muscle pain, 5% back and spine 
pain, 1.58% shoulder, 1.05% arms and hands, and 
5.78% had pain in others region. Among all 
respondents, 16.05% had headache of which 
majority had mild to moderate headache (7.63%, 
and 6.57% respec�vely, and 1.84% had severe 
headache). Addi�onally, 1.58% had pain in the 
eyes. Hoong et al.29 also found of the 88 pa�ents 
with musculoskeletal symptoms, 37.5% had myal-
gia, 5.7% arthralgia, 6.8% new-onset backache and 
50% generalized body ache.

This study showed lower back pain was significant-
ly higher in age group 51-60 years (37.5%). Also 
ankle or feet pain was significantly higher in age 
group 41-50 years (50.0%). However, neck, shoul-
der, upper back, hip or thigh, wrist or hands, knee 
and elbow were not significantly associated with 
age group (p>0.05). In a study of Numan16 showed 
musculoskeletal symptoms and Covid-19 showed a 
significant associa�on between age of the par�ci-
pants and severity of Covid-19 (p<0.002). In 
contrast, significant associa�ons (p>0.05) were not 
found between age of par�cipants and pain a�er 
Covid, living area and pain a�er Covid, age of 
par�cipants and global weakness a�er Covid. 

Studies conducted by different researchers found a 
similar significant associa�on (p<0.05) between 
exercise and musculoskeletal symptoms30 age and 
dura�on of Covid and severity of Covid (p<0.05).31 
Khasru et al.18 reported that among respondents of 
younger age group (aged ≤50 years), 37.59% had 
moderate pain, 6.77% had severe pain, 13.91% 
had mild pain, and 41.17% had no pain. On the 
other hand, among older respondents (aged >50 
years), 47.37% had moderate pain, 25.44% had 
severe pain, 13.15% had mild pain, and 14.03% 
had no pain. The differences between two groups 
was sta�s�cally significant (p<0.05).

In our study shoulder pain was significantly higher 
in male pa�ents (81.4%), upper back pain was 
significantly higher in female pa�ents (51.4%). 
However, pain over neck, lower back, hip or thigh, 
wrist or hands, knee, ankle and elbow were not 
significantly associated with sex (p>0.05). Effect on 
neck region were more in our study may be due to 
cervical spine movement is more in daily ac�vi�es 
even in res�ng posi�on like si�ng or lying in one 
side, moreover sedentary lifestyle plays an impor-
tant role to create impact over neck region. Bakılan 
et al.15 demonstrate that a total of 240 (85.7%) of 
the 280 pa�ents have at least one or more muscu-
loskeletal symptoms, which began with or were 
aggravated by their Covid-19 infec�on, while the 
musculoskeletal problems of 40 (14.3%) of the 280 
pa�ents did not change a�er being infected with 
Covid-19.  Also in these 240 pa�ents, no difference 
was found according to gender (P = .343). In our 
country a study done by Khasru et al.18 showed 
among 249 males, 43.77% had moderate, 13.25% 
mild, 10.44% had severe pain, and 32.53% had no 
pain. Similarly, among 131 females, 35.11% had 
moderate, 16.03% had severe, 13.74% had mild 
pain, and 35.19% had no pain. The differences 
between two groups were not significant (p>0.05). 
Among different types of pain, their study reveals 
that joint pain found among 22.63% males and 
13.15% females. Rest complained of bone pain or 

pain in the muscles. Majority of the male and 
female respondents suffered from headache 
(22.89%) followed by hip pain (21.84%). According 
to another study,32 pa�ents with SARS Cov-2 also 
reported myalgia (49.3–60.9%), headache 
(35.4–55.8%), sore throat (12.5-23.2%), chest pain 
(10.4%), and abdominal pain (3.5%). Similar result 
found in a literature review,13 the most common 
musculoskeletal manifesta�on found by them was 
myalgia (48 studies; 80%). 

Present study found -no significant associa�on 
between musculoskeletal symptom with occupa-
�onal status (p>0.05). Lower back pain was signifi-
cantly higher in above SSC educa�on level that was 
62.5%. However, pain over  neck, shoulder, upper 
back, hip or thigh, wrist or hands, knee, ankle and 
elbow were not significantly associated with 
educa�on (p>0.05).
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This study is a well-designed pragma�c trial, 
sufficiently large in its random control trail 
approach. A recovery scale in clinical improvement 
was graded into two logical outcomes. `Rapid’ and 
`gradual’ scales. Instead of studying only two 
groups, comprising either a administered an�biot-
ics or not, in addi�on to suppor�ve measures, we 
added a third group by spli�ng an�bio�c group 
into `oral’ and `parenteral’. This was carried out to 
ensure that as many influencing factors were 
addressed as possible. Addi�onally, the follow up 
conducted to document the clinical improvement 
for a week (or less in case of subjects who 
improved earlier), involving 8 hourly clinical check-
up and using as much 8 symptoms/signs, signifies 
added strength to this study.

There are a few small-scale studies which demon-

strate that an�bio�cs are not necessary in the 
management of bronchioli�s. It is worth men�on-
ing four studies. The first study was conducted four 
decades ago by field et al.1 a two-armed trial with 
ampicillin and placebo in one hospital with 44 
children to assess the progress using eight clinical 

features (pulse rate, temperature, respiratory rate, 
use of accessory muscles of respira�on, expiratory 
wheeze, adven��ous sounds and cyanosis). 

Friis B2 conducted a study 26 years ago, with 136 
children between 1 month and 6 years of age as 
par�cipants. Majumder et al.3 recently conducted 
another study involving 104 children. While the 
study was conducted in one hospital, it was done 
across three groups: one received ampicillin, the 
other erythromycin and one group received no 
an�bio�cs. The most recent study was conducted 
on infants and young children with RSV lower 
respiratory tract disease. The study revealed that 
the dura�on of hospitaliza�on did not differ, 
regardless of whether the pa�ents were treated 
with azithromycin or a placebo.4
An�bio�cs are usually prescribed in RSV bronchi-
oli�s cases when there is: (a) a suspected second-
ary bacterial infec�on, (b) an inten�on to achieve 
an�-inflammatory or immuno-modulatory effect 
and (c) an inten�on to prevent serious bacterial 
infec�on. It has been demonstrated that RSV effect 
on ciliated respiratory epithelia enhances suscep�-
bility to secondary infec�ons. However, the risk of 
secondary infec�ons in infants and children with 
RSV bronchioli�s is remarkably low.5 If the inten-
�on is to reduce the inflammatory process, there 
would be no place for ampicillin, as there is no 
evidence that penicillin deriva�ves or ampicillin 
have immuno-modulatory proper�es.

The diagnosis of bronchioli�s is most o�en made 
on clinical grounds and the criteria may vary: very 
simple, the first a�ack of wheezing in a previously 
healthy child of less than two years of age6 or for a 
diverse criteria with coryzal symptoms followed by 
rapid onset of wheeze, fever, tachypnea, chest 
retrac�ons, crepita�on, and rhonchi.7 However, we 
adopted a midline as the diagnos�c criteria for 
bronchioli�s (runny nose followed by breathing 
difficulty, chest in drawing and rhonchi on auscul-
ta�on in less than two year old children).

As with the previously listed studies, findings from 
our research provides evidence that an�bio�cs do 
not influence the natural course of bronchioli�s in 
terms of recover.1,2,4 Furthermore, children who 
did not receive an�bio�cs had a significantly short-
er hospital stay. The reason might be at least two 
fold: firstly, the poor parents tend to con�nue 
an�bio�c course like other parents having fascina-
�on with an�bio�cs8 for their children even if their 
children fulfilled the discharge criteria, Secondly, 
the parents did not want to keep their children in 
hospital any more when their child’s condi�on 
improved but not receiving any an�bio�cs. There 
remains scope to change the exis�ng guideline for 
the management of bronchioli�s9 in the light of 
the findings of this study. As a result, the universal 
prac�ce of prescribing an�bio�cs in bronchioli�s 
may be significan tly reduced as observed in other 
country.10

The research revealed significant informa�on 
regarding details on the recovery rates of the 
children. Chesty features had gradual recoveries, 
not differing among three interven�on groups and. 
Most non-chesty features resolved rapidly and 
were comparable among three interven�on 
groups, except for runny nose. Moreover, children 
belonging to N-Ab group stayed for fewer days in 
hospital than their counterparts of P-Ab or O-Ab 
group. Knowing the rate of recovery of different 
clinical features in bronchioli�s bears several 
important implica�ons. For example, return of 
social smile, being able to take food and not 
requiring oxygen any longer provide opportunity 
of a more speedy turnover in respec�ve hospitals, 
par�cularly in the given situa�on of Bangladesh 
where persons per hospital bed remain as much as 
2732.11 There is also scope to counsel parents that 
chesty features, such as cough or wheeze, are 
likely to persist for a longer period in spite of 
improvement of other symptoms and a longer 
hospital stay is not necessary. Limita�ons of the 
study include; not assessing the RSV status and 

parental desire of not keeping their children for 
more than seven days in the hospital as they 
improved sooner.
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This cross sec�onal study was carried out to find 
out the musculoskeletal features of post Covid-19 
pa�ents a�ending in a ter�ary academic hospital 
of Bangladesh. A total number of 207 post 
Covid-19 par�cipants a�ending post covid follow 
up clinics of BSMMU, Dhaka from January 2021 to 
June 2021 were enrolled in this study.

Regarding age distribu�on it was observed that 
87(42.0%) pa�ents belonged to age group 31-40 
years. The mean (±SD) age was 40.3±9.6 years with 
age range from 18 to 60 years. In a study conduct-
ed by Bakılan et al.15 where they found mean (±SD) 
age was 47.45±13.92 years. In a Bangladeshi study 
conducted by Numan16 reported the mean age of 
the par�cipants was 45.43 years with the age 
range was 35 to 66 years. One retrospec�ve study 
was conducted in China having 99 post covid 
par�cipants with the mean (±SD) age 
(49.40±18.45) years.17 Another study conducted in 
Bangladesh by Khasru et al.18 where they showed 
majority (70%) of the par�cipants were aged 50 
years or younger, and respondents older than 50 
were 30%. Ahmed et al.19 also found most of the 
par�cipants were from the age group of 18–29 
(73.5%) years. These findings were almost similar 
in the present study.

This study showed male pa�ents were predomi-
nant 143(69.1%) with male female ra�o was 2.2:1. 
Bakılan et al.15 reported that total of 280 post 
Covid-19 pa�ents, 183(65.4%) women and 
97(34.6%) men. In another study in Turkey, phone 
interviews were conducted with 300 Covid-19 
pa�ents (60% male).20 In a Bangladeshi study by 
Numan16 described that 90 par�cipants were 
selected with 70% (n=63) male and 30% were 
female (n=27). One retrospec�ve study was 
conducted in China having 99 post Covid-19 par�c-
ipants with 51 (51.51%) were male and 48 
(48.49%) were female par�cipants.17 Ahmed et al.19 
demonstrated that a total number of 230 volun-

teers both male and female par�cipated (the 
number of male par�cipants were greater than 
female 79.1% vs 20.9%). Another study in our 
country by Khasru et al.18 showed among 380 
par�cipants, majority were males (65.53%) infect-
ed with Covid-19. The enhancing mortality rate 
from Covid-19 for males found (2.4 �mes) higher 
than females also found by another study.21 The 
explana�ons for the sex differences in Covid-19 are 
perhaps mul�faceted including varia�ons in 
immune response, higher incidence of pre-exis�ng 
disease, biological differences between the sexes 
such as high levels of androgens in men, differenc-
es in lifestyle such as smoking habits as well as 
differences in underlying comorbidi�es.22,23

Present study showed majority 83(40.1%) pa�ents 
completed above SSC educa�on level followed by 
72(34.8%) completed up to SSC level, 17(8.2%) up 
to primary and 35(16.9%) were illiterate. Numan16 
reported that educa�onal status showed that 50 
(55.55%) completed secondary level, 33 (36.66%) 
found to be graduate and only 07 (7.77%) 
post-graduate. Another study done by Saeed et 
al.24 found about 567 (62.4%) were holding a bach-
elor’s degree, while 234 (25.7%), 108 (11.9%) were 
holding postgraduates and diploma or below, 
respec�vely.

Regarding occupa�onal status in this study it was 
observed that more than half (51.7%) pa�ents 
were service holder, 43(20.8%) housewife, 
42(20.3%) businessman, 13(6.3%) student and 
2(1.0%) day labor. In a Bangladeshi study conduct-
ed by Numan16 found occupa�on of the par�ci-
pants showed that 35 (38.88%) were service 
holder followed by 20 (22.22%) housewife, 03 
(3.33%) student, 15 (16.7%) banker and 02 (2.22%) 
re�red person. Khasru et al.18 had observed that 
among all respondents, 18.42% were homemaker, 
16.84% re�red personnel, 15% businessman, 
13.95% healthcare workers, 12.37% students, 
10.53% bankers, 5.26% administra�ve workers, 
3.18% garments workers, 2.37% members of 

law-enforcing agencies, and others were 1.31%. 
Another study done in our country by Ahmed et 
al.19 where they described majority (50.0%) 
pa�ents were student followed by 31.3% were in 
private service, 9.1% were in government service, 
3.5% were unemployed, 3.0% were businessman, 
3.0% were housewife. Saeed et al. 24 also found 
almost 585 (64.4%) were employed, while a small-
er number of par�cipants, 198 (21.8%) and 126 
(13.9%), were unemployed and students, respec-
�vely.

Current study showed that majority 118(57.0%) 
pa�ents came from lower-middle income group, 
85(41.15%) came from upper middle income 
group and 4(1.9%) came from high income group. 
In our country a study conducted by Khasru et al.18 
where they demonstrated majority of the 
respondents (50.26%) were from upper-middle 
income family, 26.84% from lower-middle income 
family, 17.37% from high income family, and only 
5.53% were from low income family.

Present study observed that majority 143(69.1%) 
pa�ents had dura�on of Covid-19, 15-21 days. The 
mean (±SD) dura�on of Covid-19 was found 
16.1±4.1 days. Leon et al.25 reported that the mean 
(±SD) dura�on of rheuma�c and musculoskeletal 
diseases (RMD) was 8.9±8.2 years and the mean 
(±SD) dura�on of admission due to Covid-19 was 
15.38±14.42 days. Liang et al.11 had observed that 
an incuba�on period was elicited from 12 pa�ents 
(57.1%), ranging from 2 to 10 days with a median 
of 6.5 days.

In this study we found that most common Covid-19 
symptoms were fever 86.5%, cough 56.0%, body 
ache 54.6%, respiratory distress 15(1.9%), back 
ache 1.9%, shoulder pain 1.4%, malaise 1.4%, neck 
ache 1.0%, anxiety 1.0%, diarrhea 0.5% and thigh 
pain 0.5%. In a study done by Bakılan et al.15 
showed the frequency of dyspnea was 30%, cough 
18.5% and chest pain 10.7%. In a Bangladeshi 
study conducted by Khasru et al.18 where they 

found most frequent symptoms were respiratory 
clusters symptoms including fever, cough, rhinor-
rhea and breathlessness (76.05%) followed by 
musculoskeletal pain (48.42%), headache (16.05%) 
and abdominal pain in 0.5% of cases. Another 
literature reported the clinical symptoms at the 
onset of illness in pa�ents with Covid-19, in which 
fever was the most common symptom (98%), 
followed by cough (76%), dyspnea (55%), muscle 
pain or fa�gue (44%), and headache (8%),17 which 
is similar to this study finding. Liang et al.11 also 
observed that on presenta�on, most pa�ents 
(85.7%) had fever with a mean body temperature 
of 37.8oC. Cough (42.9%), expectora�on (33.3%), 
fa�gue (57.1%), headache or dizziness (38.1%) was 
common symptoms. Other symptoms included 
shortness of breath, myalgia or arthralgia, sore 
throat, nasal symptoms and diarrhea.

Regarding co-morbidi�es in this study it was 
observed that 52(25.1%) pa�ents had co-morbidi-
�es, among them 29(14.0%) had hypertension, 
27(13.0%) had diabetes mellitus and 15(7.2%) had 
asthma. Saeed et al.24 reported that the most 
common chronic diseases were diabetes 6%, 
followed by asthma in 3.30%. Another study 
conducted by Leon et al.25 described 46.15% of the 
pa�ents had at least one comorbid condi�on.

Present study showed the most common 
post-acute Covid-19 musculoskeletal symptom 
was pain over neck in 29.5%, shoulder 28.5%, 
upper back 16.9%, lower back 15.5%, hip or thigh 
15.0%, wrist or hands 13.0%, knees 8.7%, ankle or 
feet 1.4% and elbow 1.0%. In a study done by 
Bakılan et al.15 showed that most of the pa�ents 
have fa�gue (71.8%), spine pain (70.7%) and wide-
spread myalgia (60.7%). The most common site of 
spine pain was the back (30.4%). Other symptoms 
included radicular low back pain 4 (1.4%), 
hand/wrist pain 4 (1.4%), hip pain 4 (1.4%), 
foot/ankle pain 4 (1.4%), elbow pain 3 (1.1%), 
cramp 2 (0.7%), ver�go 2 (0.7%), tremor 1 (0.4%) 
and headache 1 (0.4%). The common result from 

previous studies about post-Covid-19 symptoms 
was that the majority of pa�ents have at least one 
symptom.26,27 Consistent with these studies, 88.2% 
of our pa�ents have at least one symptom, while 
85.7% of our pa�ents have at least one musculo-
skeletal symptom. Most of the previous studies 
have focused on whole body symptoms26,27 a�er 
Covid-19. Different from these studies, the present 
study focused on musculoskeletal symptoms. The 
most common musculoskeletal symptoms were 
fa�gue, spine pain and myalgia. The frequency of 
respiratory tract symptoms was lower than that of 
musculoskeletal symptoms, and the most common 
respiratory tract symptom was dyspnea. A rehabili-
ta�on center in Bangladesh reported that the 
frequency of head and neck pain was 27%, pain in 
the lower limb 34%, back pain 24% and pain in the 
upper limb 13% in 90 post Covid-19 pa�ents.16 In 
the study, the most common region of pain was 
the back (30%) and back pain was also the most 
frequent symptom on admission to the Physical 
Medicine and Rehabilita�on (PM&R) outpa�ent 
clinic. Furthermore, back pain in acute Covid-19 
was found to be related to post-acute Covid-19 
musculoskeletal symptoms. 72% of these pa�ents 
have at least one symptom, while most complaints 
regarding the musculoskeletal system were fa�gue 
(44%), back pain (22.7%), arthralgia (22%), myalgia 
(21%) and lower back pain (16%) a�er 1 month.20

In a Bangladeshi study conducted by Numan16 
where they described in the loca�on of pain 
status, 25 (27.77 %) complained of pain in the head 
and neck, 12 (13.33%) in the upper limb, 31 
(34.45%) in the lower limb and 22 (24.45 %) in the 
back. A similar study conducted in the two Spanish 
universi�es to find out the musculoskeletal pain 
among the 1198 students during the lockdown 
period. In the study, par�cipants 837 (69.86%) 
complained of neck pain, 162 (13.52%) shoulder 
pain, 57 (4.75%) elbow pain, 20 (1.66%) hip joint 
pain and 22 (1.84) knee joint pain. 28 The main 
similarity between the studies were the regions of 

musculoskeletal complaint were almost in a similar 
loca�on. In contrast, this study par�cipant was 
from different professionals but the study 
conducted by Leiros-Rodriguez only focused on the 
only one group of par�cipants that were university 
students. 28

Another study in our country by Khasru et al.18 had 
observed pain varied widely in hip, neck, leg and 
calf muscles, back and spine, shoulder, arms and 
hand, and other parts of the body among 
confirmed Covid-19 study respondents. Among 
musculoskeletal system, the most frequent 
involved joint was hip joint (20.53%). Among all 
cases, 15.26% had moderate and 5% had severe 
hip pain. Neck pain was found in 9.21% of cases 
and moderate pain was reported in 6.84%, and 
severe pain 2.10% of cases. Moreover, 5.26% cases 
had leg and calf muscle pain, 5% back and spine 
pain, 1.58% shoulder, 1.05% arms and hands, and 
5.78% had pain in others region. Among all 
respondents, 16.05% had headache of which 
majority had mild to moderate headache (7.63%, 
and 6.57% respec�vely, and 1.84% had severe 
headache). Addi�onally, 1.58% had pain in the 
eyes. Hoong et al.29 also found of the 88 pa�ents 
with musculoskeletal symptoms, 37.5% had myal-
gia, 5.7% arthralgia, 6.8% new-onset backache and 
50% generalized body ache.

This study showed lower back pain was significant-
ly higher in age group 51-60 years (37.5%). Also 
ankle or feet pain was significantly higher in age 
group 41-50 years (50.0%). However, neck, shoul-
der, upper back, hip or thigh, wrist or hands, knee 
and elbow were not significantly associated with 
age group (p>0.05). In a study of Numan16 showed 
musculoskeletal symptoms and Covid-19 showed a 
significant associa�on between age of the par�ci-
pants and severity of Covid-19 (p<0.002). In 
contrast, significant associa�ons (p>0.05) were not 
found between age of par�cipants and pain a�er 
Covid, living area and pain a�er Covid, age of 
par�cipants and global weakness a�er Covid. 

Studies conducted by different researchers found a 
similar significant associa�on (p<0.05) between 
exercise and musculoskeletal symptoms30 age and 
dura�on of Covid and severity of Covid (p<0.05).31 
Khasru et al.18 reported that among respondents of 
younger age group (aged ≤50 years), 37.59% had 
moderate pain, 6.77% had severe pain, 13.91% 
had mild pain, and 41.17% had no pain. On the 
other hand, among older respondents (aged >50 
years), 47.37% had moderate pain, 25.44% had 
severe pain, 13.15% had mild pain, and 14.03% 
had no pain. The differences between two groups 
was sta�s�cally significant (p<0.05).

In our study shoulder pain was significantly higher 
in male pa�ents (81.4%), upper back pain was 
significantly higher in female pa�ents (51.4%). 
However, pain over neck, lower back, hip or thigh, 
wrist or hands, knee, ankle and elbow were not 
significantly associated with sex (p>0.05). Effect on 
neck region were more in our study may be due to 
cervical spine movement is more in daily ac�vi�es 
even in res�ng posi�on like si�ng or lying in one 
side, moreover sedentary lifestyle plays an impor-
tant role to create impact over neck region. Bakılan 
et al.15 demonstrate that a total of 240 (85.7%) of 
the 280 pa�ents have at least one or more muscu-
loskeletal symptoms, which began with or were 
aggravated by their Covid-19 infec�on, while the 
musculoskeletal problems of 40 (14.3%) of the 280 
pa�ents did not change a�er being infected with 
Covid-19.  Also in these 240 pa�ents, no difference 
was found according to gender (P = .343). In our 
country a study done by Khasru et al.18 showed 
among 249 males, 43.77% had moderate, 13.25% 
mild, 10.44% had severe pain, and 32.53% had no 
pain. Similarly, among 131 females, 35.11% had 
moderate, 16.03% had severe, 13.74% had mild 
pain, and 35.19% had no pain. The differences 
between two groups were not significant (p>0.05). 
Among different types of pain, their study reveals 
that joint pain found among 22.63% males and 
13.15% females. Rest complained of bone pain or 

pain in the muscles. Majority of the male and 
female respondents suffered from headache 
(22.89%) followed by hip pain (21.84%). According 
to another study,32 pa�ents with SARS Cov-2 also 
reported myalgia (49.3–60.9%), headache 
(35.4–55.8%), sore throat (12.5-23.2%), chest pain 
(10.4%), and abdominal pain (3.5%). Similar result 
found in a literature review,13 the most common 
musculoskeletal manifesta�on found by them was 
myalgia (48 studies; 80%). 

Present study found -no significant associa�on 
between musculoskeletal symptom with occupa-
�onal status (p>0.05). Lower back pain was signifi-
cantly higher in above SSC educa�on level that was 
62.5%. However, pain over  neck, shoulder, upper 
back, hip or thigh, wrist or hands, knee, ankle and 
elbow were not significantly associated with 
educa�on (p>0.05).
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This study is a well-designed pragma�c trial, 
sufficiently large in its random control trail 
approach. A recovery scale in clinical improvement 
was graded into two logical outcomes. `Rapid’ and 
`gradual’ scales. Instead of studying only two 
groups, comprising either a administered an�biot-
ics or not, in addi�on to suppor�ve measures, we 
added a third group by spli�ng an�bio�c group 
into `oral’ and `parenteral’. This was carried out to 
ensure that as many influencing factors were 
addressed as possible. Addi�onally, the follow up 
conducted to document the clinical improvement 
for a week (or less in case of subjects who 
improved earlier), involving 8 hourly clinical check-
up and using as much 8 symptoms/signs, signifies 
added strength to this study.

There are a few small-scale studies which demon-

strate that an�bio�cs are not necessary in the 
management of bronchioli�s. It is worth men�on-
ing four studies. The first study was conducted four 
decades ago by field et al.1 a two-armed trial with 
ampicillin and placebo in one hospital with 44 
children to assess the progress using eight clinical 

features (pulse rate, temperature, respiratory rate, 
use of accessory muscles of respira�on, expiratory 
wheeze, adven��ous sounds and cyanosis). 

Friis B2 conducted a study 26 years ago, with 136 
children between 1 month and 6 years of age as 
par�cipants. Majumder et al.3 recently conducted 
another study involving 104 children. While the 
study was conducted in one hospital, it was done 
across three groups: one received ampicillin, the 
other erythromycin and one group received no 
an�bio�cs. The most recent study was conducted 
on infants and young children with RSV lower 
respiratory tract disease. The study revealed that 
the dura�on of hospitaliza�on did not differ, 
regardless of whether the pa�ents were treated 
with azithromycin or a placebo.4
An�bio�cs are usually prescribed in RSV bronchi-
oli�s cases when there is: (a) a suspected second-
ary bacterial infec�on, (b) an inten�on to achieve 
an�-inflammatory or immuno-modulatory effect 
and (c) an inten�on to prevent serious bacterial 
infec�on. It has been demonstrated that RSV effect 
on ciliated respiratory epithelia enhances suscep�-
bility to secondary infec�ons. However, the risk of 
secondary infec�ons in infants and children with 
RSV bronchioli�s is remarkably low.5 If the inten-
�on is to reduce the inflammatory process, there 
would be no place for ampicillin, as there is no 
evidence that penicillin deriva�ves or ampicillin 
have immuno-modulatory proper�es.

The diagnosis of bronchioli�s is most o�en made 
on clinical grounds and the criteria may vary: very 
simple, the first a�ack of wheezing in a previously 
healthy child of less than two years of age6 or for a 
diverse criteria with coryzal symptoms followed by 
rapid onset of wheeze, fever, tachypnea, chest 
retrac�ons, crepita�on, and rhonchi.7 However, we 
adopted a midline as the diagnos�c criteria for 
bronchioli�s (runny nose followed by breathing 
difficulty, chest in drawing and rhonchi on auscul-
ta�on in less than two year old children).

As with the previously listed studies, findings from 
our research provides evidence that an�bio�cs do 
not influence the natural course of bronchioli�s in 
terms of recover.1,2,4 Furthermore, children who 
did not receive an�bio�cs had a significantly short-
er hospital stay. The reason might be at least two 
fold: firstly, the poor parents tend to con�nue 
an�bio�c course like other parents having fascina-
�on with an�bio�cs8 for their children even if their 
children fulfilled the discharge criteria, Secondly, 
the parents did not want to keep their children in 
hospital any more when their child’s condi�on 
improved but not receiving any an�bio�cs. There 
remains scope to change the exis�ng guideline for 
the management of bronchioli�s9 in the light of 
the findings of this study. As a result, the universal 
prac�ce of prescribing an�bio�cs in bronchioli�s 
may be significan tly reduced as observed in other 
country.10

The research revealed significant informa�on 
regarding details on the recovery rates of the 
children. Chesty features had gradual recoveries, 
not differing among three interven�on groups and. 
Most non-chesty features resolved rapidly and 
were comparable among three interven�on 
groups, except for runny nose. Moreover, children 
belonging to N-Ab group stayed for fewer days in 
hospital than their counterparts of P-Ab or O-Ab 
group. Knowing the rate of recovery of different 
clinical features in bronchioli�s bears several 
important implica�ons. For example, return of 
social smile, being able to take food and not 
requiring oxygen any longer provide opportunity 
of a more speedy turnover in respec�ve hospitals, 
par�cularly in the given situa�on of Bangladesh 
where persons per hospital bed remain as much as 
2732.11 There is also scope to counsel parents that 
chesty features, such as cough or wheeze, are 
likely to persist for a longer period in spite of 
improvement of other symptoms and a longer 
hospital stay is not necessary. Limita�ons of the 
study include; not assessing the RSV status and 

parental desire of not keeping their children for 
more than seven days in the hospital as they 
improved sooner.
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This cross sec�onal study was carried out to find 
out the musculoskeletal features of post Covid-19 
pa�ents a�ending in a ter�ary academic hospital 
of Bangladesh. A total number of 207 post 
Covid-19 par�cipants a�ending post covid follow 
up clinics of BSMMU, Dhaka from January 2021 to 
June 2021 were enrolled in this study.

Regarding age distribu�on it was observed that 
87(42.0%) pa�ents belonged to age group 31-40 
years. The mean (±SD) age was 40.3±9.6 years with 
age range from 18 to 60 years. In a study conduct-
ed by Bakılan et al.15 where they found mean (±SD) 
age was 47.45±13.92 years. In a Bangladeshi study 
conducted by Numan16 reported the mean age of 
the par�cipants was 45.43 years with the age 
range was 35 to 66 years. One retrospec�ve study 
was conducted in China having 99 post covid 
par�cipants with the mean (±SD) age 
(49.40±18.45) years.17 Another study conducted in 
Bangladesh by Khasru et al.18 where they showed 
majority (70%) of the par�cipants were aged 50 
years or younger, and respondents older than 50 
were 30%. Ahmed et al.19 also found most of the 
par�cipants were from the age group of 18–29 
(73.5%) years. These findings were almost similar 
in the present study.

This study showed male pa�ents were predomi-
nant 143(69.1%) with male female ra�o was 2.2:1. 
Bakılan et al.15 reported that total of 280 post 
Covid-19 pa�ents, 183(65.4%) women and 
97(34.6%) men. In another study in Turkey, phone 
interviews were conducted with 300 Covid-19 
pa�ents (60% male).20 In a Bangladeshi study by 
Numan16 described that 90 par�cipants were 
selected with 70% (n=63) male and 30% were 
female (n=27). One retrospec�ve study was 
conducted in China having 99 post Covid-19 par�c-
ipants with 51 (51.51%) were male and 48 
(48.49%) were female par�cipants.17 Ahmed et al.19 
demonstrated that a total number of 230 volun-

teers both male and female par�cipated (the 
number of male par�cipants were greater than 
female 79.1% vs 20.9%). Another study in our 
country by Khasru et al.18 showed among 380 
par�cipants, majority were males (65.53%) infect-
ed with Covid-19. The enhancing mortality rate 
from Covid-19 for males found (2.4 �mes) higher 
than females also found by another study.21 The 
explana�ons for the sex differences in Covid-19 are 
perhaps mul�faceted including varia�ons in 
immune response, higher incidence of pre-exis�ng 
disease, biological differences between the sexes 
such as high levels of androgens in men, differenc-
es in lifestyle such as smoking habits as well as 
differences in underlying comorbidi�es.22,23

Present study showed majority 83(40.1%) pa�ents 
completed above SSC educa�on level followed by 
72(34.8%) completed up to SSC level, 17(8.2%) up 
to primary and 35(16.9%) were illiterate. Numan16 
reported that educa�onal status showed that 50 
(55.55%) completed secondary level, 33 (36.66%) 
found to be graduate and only 07 (7.77%) 
post-graduate. Another study done by Saeed et 
al.24 found about 567 (62.4%) were holding a bach-
elor’s degree, while 234 (25.7%), 108 (11.9%) were 
holding postgraduates and diploma or below, 
respec�vely.

Regarding occupa�onal status in this study it was 
observed that more than half (51.7%) pa�ents 
were service holder, 43(20.8%) housewife, 
42(20.3%) businessman, 13(6.3%) student and 
2(1.0%) day labor. In a Bangladeshi study conduct-
ed by Numan16 found occupa�on of the par�ci-
pants showed that 35 (38.88%) were service 
holder followed by 20 (22.22%) housewife, 03 
(3.33%) student, 15 (16.7%) banker and 02 (2.22%) 
re�red person. Khasru et al.18 had observed that 
among all respondents, 18.42% were homemaker, 
16.84% re�red personnel, 15% businessman, 
13.95% healthcare workers, 12.37% students, 
10.53% bankers, 5.26% administra�ve workers, 
3.18% garments workers, 2.37% members of 

law-enforcing agencies, and others were 1.31%. 
Another study done in our country by Ahmed et 
al.19 where they described majority (50.0%) 
pa�ents were student followed by 31.3% were in 
private service, 9.1% were in government service, 
3.5% were unemployed, 3.0% were businessman, 
3.0% were housewife. Saeed et al. 24 also found 
almost 585 (64.4%) were employed, while a small-
er number of par�cipants, 198 (21.8%) and 126 
(13.9%), were unemployed and students, respec-
�vely.

Current study showed that majority 118(57.0%) 
pa�ents came from lower-middle income group, 
85(41.15%) came from upper middle income 
group and 4(1.9%) came from high income group. 
In our country a study conducted by Khasru et al.18 
where they demonstrated majority of the 
respondents (50.26%) were from upper-middle 
income family, 26.84% from lower-middle income 
family, 17.37% from high income family, and only 
5.53% were from low income family.

Present study observed that majority 143(69.1%) 
pa�ents had dura�on of Covid-19, 15-21 days. The 
mean (±SD) dura�on of Covid-19 was found 
16.1±4.1 days. Leon et al.25 reported that the mean 
(±SD) dura�on of rheuma�c and musculoskeletal 
diseases (RMD) was 8.9±8.2 years and the mean 
(±SD) dura�on of admission due to Covid-19 was 
15.38±14.42 days. Liang et al.11 had observed that 
an incuba�on period was elicited from 12 pa�ents 
(57.1%), ranging from 2 to 10 days with a median 
of 6.5 days.

In this study we found that most common Covid-19 
symptoms were fever 86.5%, cough 56.0%, body 
ache 54.6%, respiratory distress 15(1.9%), back 
ache 1.9%, shoulder pain 1.4%, malaise 1.4%, neck 
ache 1.0%, anxiety 1.0%, diarrhea 0.5% and thigh 
pain 0.5%. In a study done by Bakılan et al.15 
showed the frequency of dyspnea was 30%, cough 
18.5% and chest pain 10.7%. In a Bangladeshi 
study conducted by Khasru et al.18 where they 

found most frequent symptoms were respiratory 
clusters symptoms including fever, cough, rhinor-
rhea and breathlessness (76.05%) followed by 
musculoskeletal pain (48.42%), headache (16.05%) 
and abdominal pain in 0.5% of cases. Another 
literature reported the clinical symptoms at the 
onset of illness in pa�ents with Covid-19, in which 
fever was the most common symptom (98%), 
followed by cough (76%), dyspnea (55%), muscle 
pain or fa�gue (44%), and headache (8%),17 which 
is similar to this study finding. Liang et al.11 also 
observed that on presenta�on, most pa�ents 
(85.7%) had fever with a mean body temperature 
of 37.8oC. Cough (42.9%), expectora�on (33.3%), 
fa�gue (57.1%), headache or dizziness (38.1%) was 
common symptoms. Other symptoms included 
shortness of breath, myalgia or arthralgia, sore 
throat, nasal symptoms and diarrhea.

Regarding co-morbidi�es in this study it was 
observed that 52(25.1%) pa�ents had co-morbidi-
�es, among them 29(14.0%) had hypertension, 
27(13.0%) had diabetes mellitus and 15(7.2%) had 
asthma. Saeed et al.24 reported that the most 
common chronic diseases were diabetes 6%, 
followed by asthma in 3.30%. Another study 
conducted by Leon et al.25 described 46.15% of the 
pa�ents had at least one comorbid condi�on.

Present study showed the most common 
post-acute Covid-19 musculoskeletal symptom 
was pain over neck in 29.5%, shoulder 28.5%, 
upper back 16.9%, lower back 15.5%, hip or thigh 
15.0%, wrist or hands 13.0%, knees 8.7%, ankle or 
feet 1.4% and elbow 1.0%. In a study done by 
Bakılan et al.15 showed that most of the pa�ents 
have fa�gue (71.8%), spine pain (70.7%) and wide-
spread myalgia (60.7%). The most common site of 
spine pain was the back (30.4%). Other symptoms 
included radicular low back pain 4 (1.4%), 
hand/wrist pain 4 (1.4%), hip pain 4 (1.4%), 
foot/ankle pain 4 (1.4%), elbow pain 3 (1.1%), 
cramp 2 (0.7%), ver�go 2 (0.7%), tremor 1 (0.4%) 
and headache 1 (0.4%). The common result from 

previous studies about post-Covid-19 symptoms 
was that the majority of pa�ents have at least one 
symptom.26,27 Consistent with these studies, 88.2% 
of our pa�ents have at least one symptom, while 
85.7% of our pa�ents have at least one musculo-
skeletal symptom. Most of the previous studies 
have focused on whole body symptoms26,27 a�er 
Covid-19. Different from these studies, the present 
study focused on musculoskeletal symptoms. The 
most common musculoskeletal symptoms were 
fa�gue, spine pain and myalgia. The frequency of 
respiratory tract symptoms was lower than that of 
musculoskeletal symptoms, and the most common 
respiratory tract symptom was dyspnea. A rehabili-
ta�on center in Bangladesh reported that the 
frequency of head and neck pain was 27%, pain in 
the lower limb 34%, back pain 24% and pain in the 
upper limb 13% in 90 post Covid-19 pa�ents.16 In 
the study, the most common region of pain was 
the back (30%) and back pain was also the most 
frequent symptom on admission to the Physical 
Medicine and Rehabilita�on (PM&R) outpa�ent 
clinic. Furthermore, back pain in acute Covid-19 
was found to be related to post-acute Covid-19 
musculoskeletal symptoms. 72% of these pa�ents 
have at least one symptom, while most complaints 
regarding the musculoskeletal system were fa�gue 
(44%), back pain (22.7%), arthralgia (22%), myalgia 
(21%) and lower back pain (16%) a�er 1 month.20

In a Bangladeshi study conducted by Numan16 
where they described in the loca�on of pain 
status, 25 (27.77 %) complained of pain in the head 
and neck, 12 (13.33%) in the upper limb, 31 
(34.45%) in the lower limb and 22 (24.45 %) in the 
back. A similar study conducted in the two Spanish 
universi�es to find out the musculoskeletal pain 
among the 1198 students during the lockdown 
period. In the study, par�cipants 837 (69.86%) 
complained of neck pain, 162 (13.52%) shoulder 
pain, 57 (4.75%) elbow pain, 20 (1.66%) hip joint 
pain and 22 (1.84) knee joint pain. 28 The main 
similarity between the studies were the regions of 

musculoskeletal complaint were almost in a similar 
loca�on. In contrast, this study par�cipant was 
from different professionals but the study 
conducted by Leiros-Rodriguez only focused on the 
only one group of par�cipants that were university 
students. 28

Another study in our country by Khasru et al.18 had 
observed pain varied widely in hip, neck, leg and 
calf muscles, back and spine, shoulder, arms and 
hand, and other parts of the body among 
confirmed Covid-19 study respondents. Among 
musculoskeletal system, the most frequent 
involved joint was hip joint (20.53%). Among all 
cases, 15.26% had moderate and 5% had severe 
hip pain. Neck pain was found in 9.21% of cases 
and moderate pain was reported in 6.84%, and 
severe pain 2.10% of cases. Moreover, 5.26% cases 
had leg and calf muscle pain, 5% back and spine 
pain, 1.58% shoulder, 1.05% arms and hands, and 
5.78% had pain in others region. Among all 
respondents, 16.05% had headache of which 
majority had mild to moderate headache (7.63%, 
and 6.57% respec�vely, and 1.84% had severe 
headache). Addi�onally, 1.58% had pain in the 
eyes. Hoong et al.29 also found of the 88 pa�ents 
with musculoskeletal symptoms, 37.5% had myal-
gia, 5.7% arthralgia, 6.8% new-onset backache and 
50% generalized body ache.

This study showed lower back pain was significant-
ly higher in age group 51-60 years (37.5%). Also 
ankle or feet pain was significantly higher in age 
group 41-50 years (50.0%). However, neck, shoul-
der, upper back, hip or thigh, wrist or hands, knee 
and elbow were not significantly associated with 
age group (p>0.05). In a study of Numan16 showed 
musculoskeletal symptoms and Covid-19 showed a 
significant associa�on between age of the par�ci-
pants and severity of Covid-19 (p<0.002). In 
contrast, significant associa�ons (p>0.05) were not 
found between age of par�cipants and pain a�er 
Covid, living area and pain a�er Covid, age of 
par�cipants and global weakness a�er Covid. 

Studies conducted by different researchers found a 
similar significant associa�on (p<0.05) between 
exercise and musculoskeletal symptoms30 age and 
dura�on of Covid and severity of Covid (p<0.05).31 
Khasru et al.18 reported that among respondents of 
younger age group (aged ≤50 years), 37.59% had 
moderate pain, 6.77% had severe pain, 13.91% 
had mild pain, and 41.17% had no pain. On the 
other hand, among older respondents (aged >50 
years), 47.37% had moderate pain, 25.44% had 
severe pain, 13.15% had mild pain, and 14.03% 
had no pain. The differences between two groups 
was sta�s�cally significant (p<0.05).

In our study shoulder pain was significantly higher 
in male pa�ents (81.4%), upper back pain was 
significantly higher in female pa�ents (51.4%). 
However, pain over neck, lower back, hip or thigh, 
wrist or hands, knee, ankle and elbow were not 
significantly associated with sex (p>0.05). Effect on 
neck region were more in our study may be due to 
cervical spine movement is more in daily ac�vi�es 
even in res�ng posi�on like si�ng or lying in one 
side, moreover sedentary lifestyle plays an impor-
tant role to create impact over neck region. Bakılan 
et al.15 demonstrate that a total of 240 (85.7%) of 
the 280 pa�ents have at least one or more muscu-
loskeletal symptoms, which began with or were 
aggravated by their Covid-19 infec�on, while the 
musculoskeletal problems of 40 (14.3%) of the 280 
pa�ents did not change a�er being infected with 
Covid-19.  Also in these 240 pa�ents, no difference 
was found according to gender (P = .343). In our 
country a study done by Khasru et al.18 showed 
among 249 males, 43.77% had moderate, 13.25% 
mild, 10.44% had severe pain, and 32.53% had no 
pain. Similarly, among 131 females, 35.11% had 
moderate, 16.03% had severe, 13.74% had mild 
pain, and 35.19% had no pain. The differences 
between two groups were not significant (p>0.05). 
Among different types of pain, their study reveals 
that joint pain found among 22.63% males and 
13.15% females. Rest complained of bone pain or 

pain in the muscles. Majority of the male and 
female respondents suffered from headache 
(22.89%) followed by hip pain (21.84%). According 
to another study,32 pa�ents with SARS Cov-2 also 
reported myalgia (49.3–60.9%), headache 
(35.4–55.8%), sore throat (12.5-23.2%), chest pain 
(10.4%), and abdominal pain (3.5%). Similar result 
found in a literature review,13 the most common 
musculoskeletal manifesta�on found by them was 
myalgia (48 studies; 80%). 

Present study found -no significant associa�on 
between musculoskeletal symptom with occupa-
�onal status (p>0.05). Lower back pain was signifi-
cantly higher in above SSC educa�on level that was 
62.5%. However, pain over  neck, shoulder, upper 
back, hip or thigh, wrist or hands, knee, ankle and 
elbow were not significantly associated with 
educa�on (p>0.05).

Role of An�bio�c in Bronchioli�s Management
 *KZ Hossain1, KK Biswas2, ME Kabir3

Abstract 
Background: Bronchiolitis is mostly a viral disease in infants and young children. It is a clinical diagnosis characterized by cough and respira-

tory distress associated with wheeze preceded by runny nose with or without fever. Objective: Objective of the study was to compare the 

outcome of young children of months to 2 years of age with bronchiolitis, treated with or without antibiotics, along with supportive 

treatment. Materials and Methods: This was a prospective randomized control trail conducted at Ad-din Sakina Women’s Medical College 

Hospital, Jashore from January 2020 to December 2022. Total 105 children aged 2 months to 2 years, who fulfilled the inclusion criteria 

(runny nose followed by respiratory distress and wheeze), were included. The study case was randomly assigned in two groups (‘without 

antibiotic’ vs ‘with antibiotic’). Presenting sign and symptoms were followed thrice daily for 7 days using a structured follow up sheet. 

Results: There were 70 male (66.66%) and 35 female (33.33%), mean age of the participants were 6.2 months and 90% were under 1 year 

of age. 44 cases were treated without antibiotic. 32 cases received oral erythromycin and 29 received parenteral ampicillin. Social smile 

returned in 3 days, feeding improved in 3 days, chest in drawing improved in 5 days. Crepitation improved faster than wheeze. Children with 

bronchiolitis with or without antibiotic (oral or parenteral) recovered in the same fashion. Conclusion: Thus the dynamics of clinical 

outcome of bronchiolitis obviates that children not receiving antibiotics had similar clinical outcome than those who received antibiotics.

Introduc�on
Bronchioli�s is a clinical condi�on characterized by 
runny nose followed by respiratory distress associ-
ated with wheeze in children below 2 years of age. 
Respiratory Syncy�al Virus (RSV), is the predomi-
nant e�ologic agent for acute viral bronchioli�s.
Bronchioli�s is the leading cause of hospitaliza�on 
for infants younger than one year age. Admissions 
with bronchioli�s have increased in the last 
decade and it has been associated with increasing 
morbidity and cost. It is the most common cause 
of lower respiratory tract infec�on (21%) as 
against pneumonia (8%). Important risk factors 
include prematurity, male sex, overcrowding, 
non-breast feeding etc. “WHO classified severe 
pneumonia” was found to be viral bronchioli�s in 
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65% cases in one study. Though uncomplicated 
bronchioli�s can be managed in the hospital 
se�ngs without an�bio�cs, it is treated with 
an�bio�cs in 99% cases. Physicians in Bangladesh 
are oblivious of bronchioli�s and cases of bronchi-
oli�s are misdiagnosed as pneumonia. Alarmingly, 
only 15.4% of bronchioli�s cases are reported to 
be diagnosed correctly at the community level.

This was a prospec�ve randomized control trial 
conducted in Ad-din Sakina Women’s Medical 
College Hospital, Jashore during January 2017 to 
December 2017. Total 105 cases who fulfilled the 
inclusion criteria (Runny nose followed by respira-
tory distress and wheeze) in children aged 2 
months to 2 years. Exclusion criteria were atopic 
condi�on, congenital heart diseases, and/or 
known immunodeficiency. A structured ques�on-
naire was filled up through face to face interview 
with the caregivers. Detailed history and thorough 
examina�on were done. Suppor�ve management 

*Correspondence: E-mail: drzamiraddin@gmail.com

Materials and Methods

This study is a well-designed pragma�c trial, 
sufficiently large in its random control trail 
approach. A recovery scale in clinical improvement 
was graded into two logical outcomes. `Rapid’ and 
`gradual’ scales. Instead of studying only two 
groups, comprising either a administered an�biot-
ics or not, in addi�on to suppor�ve measures, we 
added a third group by spli�ng an�bio�c group 
into `oral’ and `parenteral’. This was carried out to 
ensure that as many influencing factors were 
addressed as possible. Addi�onally, the follow up 
conducted to document the clinical improvement 
for a week (or less in case of subjects who 
improved earlier), involving 8 hourly clinical check-
up and using as much 8 symptoms/signs, signifies 
added strength to this study.

There are a few small-scale studies which demon-

strate that an�bio�cs are not necessary in the 
management of bronchioli�s. It is worth men�on-
ing four studies. The first study was conducted four 
decades ago by field et al.1 a two-armed trial with 
ampicillin and placebo in one hospital with 44 
children to assess the progress using eight clinical 
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features (pulse rate, temperature, respiratory rate, 
use of accessory muscles of respira�on, expiratory 
wheeze, adven��ous sounds and cyanosis). 

Friis B2 conducted a study 26 years ago, with 136 
children between 1 month and 6 years of age as 
par�cipants. Majumder et al.3 recently conducted 
another study involving 104 children. While the 
study was conducted in one hospital, it was done 
across three groups: one received ampicillin, the 
other erythromycin and one group received no 
an�bio�cs. The most recent study was conducted 
on infants and young children with RSV lower 
respiratory tract disease. The study revealed that 
the dura�on of hospitaliza�on did not differ, 
regardless of whether the pa�ents were treated 
with azithromycin or a placebo.4
An�bio�cs are usually prescribed in RSV bronchi-
oli�s cases when there is: (a) a suspected second-
ary bacterial infec�on, (b) an inten�on to achieve 
an�-inflammatory or immuno-modulatory effect 
and (c) an inten�on to prevent serious bacterial 
infec�on. It has been demonstrated that RSV effect 
on ciliated respiratory epithelia enhances suscep�-
bility to secondary infec�ons. However, the risk of 
secondary infec�ons in infants and children with 
RSV bronchioli�s is remarkably low.5 If the inten-
�on is to reduce the inflammatory process, there 
would be no place for ampicillin, as there is no 
evidence that penicillin deriva�ves or ampicillin 
have immuno-modulatory proper�es.

The diagnosis of bronchioli�s is most o�en made 
on clinical grounds and the criteria may vary: very 
simple, the first a�ack of wheezing in a previously 
healthy child of less than two years of age6 or for a 
diverse criteria with coryzal symptoms followed by 
rapid onset of wheeze, fever, tachypnea, chest 
retrac�ons, crepita�on, and rhonchi.7 However, we 
adopted a midline as the diagnos�c criteria for 
bronchioli�s (runny nose followed by breathing 
difficulty, chest in drawing and rhonchi on auscul-
ta�on in less than two year old children).

As with the previously listed studies, findings from 
our research provides evidence that an�bio�cs do 
not influence the natural course of bronchioli�s in 
terms of recover.1,2,4 Furthermore, children who 
did not receive an�bio�cs had a significantly short-
er hospital stay. The reason might be at least two 
fold: firstly, the poor parents tend to con�nue 
an�bio�c course like other parents having fascina-
�on with an�bio�cs8 for their children even if their 
children fulfilled the discharge criteria, Secondly, 
the parents did not want to keep their children in 
hospital any more when their child’s condi�on 
improved but not receiving any an�bio�cs. There 
remains scope to change the exis�ng guideline for 
the management of bronchioli�s9 in the light of 
the findings of this study. As a result, the universal 
prac�ce of prescribing an�bio�cs in bronchioli�s 
may be significan tly reduced as observed in other 
country.10

The research revealed significant informa�on 
regarding details on the recovery rates of the 
children. Chesty features had gradual recoveries, 
not differing among three interven�on groups and. 
Most non-chesty features resolved rapidly and 
were comparable among three interven�on 
groups, except for runny nose. Moreover, children 
belonging to N-Ab group stayed for fewer days in 
hospital than their counterparts of P-Ab or O-Ab 
group. Knowing the rate of recovery of different 
clinical features in bronchioli�s bears several 
important implica�ons. For example, return of 
social smile, being able to take food and not 
requiring oxygen any longer provide opportunity 
of a more speedy turnover in respec�ve hospitals, 
par�cularly in the given situa�on of Bangladesh 
where persons per hospital bed remain as much as 
2732.11 There is also scope to counsel parents that 
chesty features, such as cough or wheeze, are 
likely to persist for a longer period in spite of 
improvement of other symptoms and a longer 
hospital stay is not necessary. Limita�ons of the 
study include; not assessing the RSV status and 

parental desire of not keeping their children for 
more than seven days in the hospital as they 
improved sooner.
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This cross sec�onal study was carried out to find 
out the musculoskeletal features of post Covid-19 
pa�ents a�ending in a ter�ary academic hospital 
of Bangladesh. A total number of 207 post 
Covid-19 par�cipants a�ending post covid follow 
up clinics of BSMMU, Dhaka from January 2021 to 
June 2021 were enrolled in this study.

Regarding age distribu�on it was observed that 
87(42.0%) pa�ents belonged to age group 31-40 
years. The mean (±SD) age was 40.3±9.6 years with 
age range from 18 to 60 years. In a study conduct-
ed by Bakılan et al.15 where they found mean (±SD) 
age was 47.45±13.92 years. In a Bangladeshi study 
conducted by Numan16 reported the mean age of 
the par�cipants was 45.43 years with the age 
range was 35 to 66 years. One retrospec�ve study 
was conducted in China having 99 post covid 
par�cipants with the mean (±SD) age 
(49.40±18.45) years.17 Another study conducted in 
Bangladesh by Khasru et al.18 where they showed 
majority (70%) of the par�cipants were aged 50 
years or younger, and respondents older than 50 
were 30%. Ahmed et al.19 also found most of the 
par�cipants were from the age group of 18–29 
(73.5%) years. These findings were almost similar 
in the present study.

This study showed male pa�ents were predomi-
nant 143(69.1%) with male female ra�o was 2.2:1. 
Bakılan et al.15 reported that total of 280 post 
Covid-19 pa�ents, 183(65.4%) women and 
97(34.6%) men. In another study in Turkey, phone 
interviews were conducted with 300 Covid-19 
pa�ents (60% male).20 In a Bangladeshi study by 
Numan16 described that 90 par�cipants were 
selected with 70% (n=63) male and 30% were 
female (n=27). One retrospec�ve study was 
conducted in China having 99 post Covid-19 par�c-
ipants with 51 (51.51%) were male and 48 
(48.49%) were female par�cipants.17 Ahmed et al.19 
demonstrated that a total number of 230 volun-

teers both male and female par�cipated (the 
number of male par�cipants were greater than 
female 79.1% vs 20.9%). Another study in our 
country by Khasru et al.18 showed among 380 
par�cipants, majority were males (65.53%) infect-
ed with Covid-19. The enhancing mortality rate 
from Covid-19 for males found (2.4 �mes) higher 
than females also found by another study.21 The 
explana�ons for the sex differences in Covid-19 are 
perhaps mul�faceted including varia�ons in 
immune response, higher incidence of pre-exis�ng 
disease, biological differences between the sexes 
such as high levels of androgens in men, differenc-
es in lifestyle such as smoking habits as well as 
differences in underlying comorbidi�es.22,23

Present study showed majority 83(40.1%) pa�ents 
completed above SSC educa�on level followed by 
72(34.8%) completed up to SSC level, 17(8.2%) up 
to primary and 35(16.9%) were illiterate. Numan16 
reported that educa�onal status showed that 50 
(55.55%) completed secondary level, 33 (36.66%) 
found to be graduate and only 07 (7.77%) 
post-graduate. Another study done by Saeed et 
al.24 found about 567 (62.4%) were holding a bach-
elor’s degree, while 234 (25.7%), 108 (11.9%) were 
holding postgraduates and diploma or below, 
respec�vely.

Regarding occupa�onal status in this study it was 
observed that more than half (51.7%) pa�ents 
were service holder, 43(20.8%) housewife, 
42(20.3%) businessman, 13(6.3%) student and 
2(1.0%) day labor. In a Bangladeshi study conduct-
ed by Numan16 found occupa�on of the par�ci-
pants showed that 35 (38.88%) were service 
holder followed by 20 (22.22%) housewife, 03 
(3.33%) student, 15 (16.7%) banker and 02 (2.22%) 
re�red person. Khasru et al.18 had observed that 
among all respondents, 18.42% were homemaker, 
16.84% re�red personnel, 15% businessman, 
13.95% healthcare workers, 12.37% students, 
10.53% bankers, 5.26% administra�ve workers, 
3.18% garments workers, 2.37% members of 

law-enforcing agencies, and others were 1.31%. 
Another study done in our country by Ahmed et 
al.19 where they described majority (50.0%) 
pa�ents were student followed by 31.3% were in 
private service, 9.1% were in government service, 
3.5% were unemployed, 3.0% were businessman, 
3.0% were housewife. Saeed et al. 24 also found 
almost 585 (64.4%) were employed, while a small-
er number of par�cipants, 198 (21.8%) and 126 
(13.9%), were unemployed and students, respec-
�vely.

Current study showed that majority 118(57.0%) 
pa�ents came from lower-middle income group, 
85(41.15%) came from upper middle income 
group and 4(1.9%) came from high income group. 
In our country a study conducted by Khasru et al.18 
where they demonstrated majority of the 
respondents (50.26%) were from upper-middle 
income family, 26.84% from lower-middle income 
family, 17.37% from high income family, and only 
5.53% were from low income family.

Present study observed that majority 143(69.1%) 
pa�ents had dura�on of Covid-19, 15-21 days. The 
mean (±SD) dura�on of Covid-19 was found 
16.1±4.1 days. Leon et al.25 reported that the mean 
(±SD) dura�on of rheuma�c and musculoskeletal 
diseases (RMD) was 8.9±8.2 years and the mean 
(±SD) dura�on of admission due to Covid-19 was 
15.38±14.42 days. Liang et al.11 had observed that 
an incuba�on period was elicited from 12 pa�ents 
(57.1%), ranging from 2 to 10 days with a median 
of 6.5 days.

In this study we found that most common Covid-19 
symptoms were fever 86.5%, cough 56.0%, body 
ache 54.6%, respiratory distress 15(1.9%), back 
ache 1.9%, shoulder pain 1.4%, malaise 1.4%, neck 
ache 1.0%, anxiety 1.0%, diarrhea 0.5% and thigh 
pain 0.5%. In a study done by Bakılan et al.15 
showed the frequency of dyspnea was 30%, cough 
18.5% and chest pain 10.7%. In a Bangladeshi 
study conducted by Khasru et al.18 where they 

found most frequent symptoms were respiratory 
clusters symptoms including fever, cough, rhinor-
rhea and breathlessness (76.05%) followed by 
musculoskeletal pain (48.42%), headache (16.05%) 
and abdominal pain in 0.5% of cases. Another 
literature reported the clinical symptoms at the 
onset of illness in pa�ents with Covid-19, in which 
fever was the most common symptom (98%), 
followed by cough (76%), dyspnea (55%), muscle 
pain or fa�gue (44%), and headache (8%),17 which 
is similar to this study finding. Liang et al.11 also 
observed that on presenta�on, most pa�ents 
(85.7%) had fever with a mean body temperature 
of 37.8oC. Cough (42.9%), expectora�on (33.3%), 
fa�gue (57.1%), headache or dizziness (38.1%) was 
common symptoms. Other symptoms included 
shortness of breath, myalgia or arthralgia, sore 
throat, nasal symptoms and diarrhea.

Regarding co-morbidi�es in this study it was 
observed that 52(25.1%) pa�ents had co-morbidi-
�es, among them 29(14.0%) had hypertension, 
27(13.0%) had diabetes mellitus and 15(7.2%) had 
asthma. Saeed et al.24 reported that the most 
common chronic diseases were diabetes 6%, 
followed by asthma in 3.30%. Another study 
conducted by Leon et al.25 described 46.15% of the 
pa�ents had at least one comorbid condi�on.

Present study showed the most common 
post-acute Covid-19 musculoskeletal symptom 
was pain over neck in 29.5%, shoulder 28.5%, 
upper back 16.9%, lower back 15.5%, hip or thigh 
15.0%, wrist or hands 13.0%, knees 8.7%, ankle or 
feet 1.4% and elbow 1.0%. In a study done by 
Bakılan et al.15 showed that most of the pa�ents 
have fa�gue (71.8%), spine pain (70.7%) and wide-
spread myalgia (60.7%). The most common site of 
spine pain was the back (30.4%). Other symptoms 
included radicular low back pain 4 (1.4%), 
hand/wrist pain 4 (1.4%), hip pain 4 (1.4%), 
foot/ankle pain 4 (1.4%), elbow pain 3 (1.1%), 
cramp 2 (0.7%), ver�go 2 (0.7%), tremor 1 (0.4%) 
and headache 1 (0.4%). The common result from 

previous studies about post-Covid-19 symptoms 
was that the majority of pa�ents have at least one 
symptom.26,27 Consistent with these studies, 88.2% 
of our pa�ents have at least one symptom, while 
85.7% of our pa�ents have at least one musculo-
skeletal symptom. Most of the previous studies 
have focused on whole body symptoms26,27 a�er 
Covid-19. Different from these studies, the present 
study focused on musculoskeletal symptoms. The 
most common musculoskeletal symptoms were 
fa�gue, spine pain and myalgia. The frequency of 
respiratory tract symptoms was lower than that of 
musculoskeletal symptoms, and the most common 
respiratory tract symptom was dyspnea. A rehabili-
ta�on center in Bangladesh reported that the 
frequency of head and neck pain was 27%, pain in 
the lower limb 34%, back pain 24% and pain in the 
upper limb 13% in 90 post Covid-19 pa�ents.16 In 
the study, the most common region of pain was 
the back (30%) and back pain was also the most 
frequent symptom on admission to the Physical 
Medicine and Rehabilita�on (PM&R) outpa�ent 
clinic. Furthermore, back pain in acute Covid-19 
was found to be related to post-acute Covid-19 
musculoskeletal symptoms. 72% of these pa�ents 
have at least one symptom, while most complaints 
regarding the musculoskeletal system were fa�gue 
(44%), back pain (22.7%), arthralgia (22%), myalgia 
(21%) and lower back pain (16%) a�er 1 month.20

In a Bangladeshi study conducted by Numan16 
where they described in the loca�on of pain 
status, 25 (27.77 %) complained of pain in the head 
and neck, 12 (13.33%) in the upper limb, 31 
(34.45%) in the lower limb and 22 (24.45 %) in the 
back. A similar study conducted in the two Spanish 
universi�es to find out the musculoskeletal pain 
among the 1198 students during the lockdown 
period. In the study, par�cipants 837 (69.86%) 
complained of neck pain, 162 (13.52%) shoulder 
pain, 57 (4.75%) elbow pain, 20 (1.66%) hip joint 
pain and 22 (1.84) knee joint pain. 28 The main 
similarity between the studies were the regions of 

musculoskeletal complaint were almost in a similar 
loca�on. In contrast, this study par�cipant was 
from different professionals but the study 
conducted by Leiros-Rodriguez only focused on the 
only one group of par�cipants that were university 
students. 28

Another study in our country by Khasru et al.18 had 
observed pain varied widely in hip, neck, leg and 
calf muscles, back and spine, shoulder, arms and 
hand, and other parts of the body among 
confirmed Covid-19 study respondents. Among 
musculoskeletal system, the most frequent 
involved joint was hip joint (20.53%). Among all 
cases, 15.26% had moderate and 5% had severe 
hip pain. Neck pain was found in 9.21% of cases 
and moderate pain was reported in 6.84%, and 
severe pain 2.10% of cases. Moreover, 5.26% cases 
had leg and calf muscle pain, 5% back and spine 
pain, 1.58% shoulder, 1.05% arms and hands, and 
5.78% had pain in others region. Among all 
respondents, 16.05% had headache of which 
majority had mild to moderate headache (7.63%, 
and 6.57% respec�vely, and 1.84% had severe 
headache). Addi�onally, 1.58% had pain in the 
eyes. Hoong et al.29 also found of the 88 pa�ents 
with musculoskeletal symptoms, 37.5% had myal-
gia, 5.7% arthralgia, 6.8% new-onset backache and 
50% generalized body ache.

This study showed lower back pain was significant-
ly higher in age group 51-60 years (37.5%). Also 
ankle or feet pain was significantly higher in age 
group 41-50 years (50.0%). However, neck, shoul-
der, upper back, hip or thigh, wrist or hands, knee 
and elbow were not significantly associated with 
age group (p>0.05). In a study of Numan16 showed 
musculoskeletal symptoms and Covid-19 showed a 
significant associa�on between age of the par�ci-
pants and severity of Covid-19 (p<0.002). In 
contrast, significant associa�ons (p>0.05) were not 
found between age of par�cipants and pain a�er 
Covid, living area and pain a�er Covid, age of 
par�cipants and global weakness a�er Covid. 

Studies conducted by different researchers found a 
similar significant associa�on (p<0.05) between 
exercise and musculoskeletal symptoms30 age and 
dura�on of Covid and severity of Covid (p<0.05).31 
Khasru et al.18 reported that among respondents of 
younger age group (aged ≤50 years), 37.59% had 
moderate pain, 6.77% had severe pain, 13.91% 
had mild pain, and 41.17% had no pain. On the 
other hand, among older respondents (aged >50 
years), 47.37% had moderate pain, 25.44% had 
severe pain, 13.15% had mild pain, and 14.03% 
had no pain. The differences between two groups 
was sta�s�cally significant (p<0.05).

In our study shoulder pain was significantly higher 
in male pa�ents (81.4%), upper back pain was 
significantly higher in female pa�ents (51.4%). 
However, pain over neck, lower back, hip or thigh, 
wrist or hands, knee, ankle and elbow were not 
significantly associated with sex (p>0.05). Effect on 
neck region were more in our study may be due to 
cervical spine movement is more in daily ac�vi�es 
even in res�ng posi�on like si�ng or lying in one 
side, moreover sedentary lifestyle plays an impor-
tant role to create impact over neck region. Bakılan 
et al.15 demonstrate that a total of 240 (85.7%) of 
the 280 pa�ents have at least one or more muscu-
loskeletal symptoms, which began with or were 
aggravated by their Covid-19 infec�on, while the 
musculoskeletal problems of 40 (14.3%) of the 280 
pa�ents did not change a�er being infected with 
Covid-19.  Also in these 240 pa�ents, no difference 
was found according to gender (P = .343). In our 
country a study done by Khasru et al.18 showed 
among 249 males, 43.77% had moderate, 13.25% 
mild, 10.44% had severe pain, and 32.53% had no 
pain. Similarly, among 131 females, 35.11% had 
moderate, 16.03% had severe, 13.74% had mild 
pain, and 35.19% had no pain. The differences 
between two groups were not significant (p>0.05). 
Among different types of pain, their study reveals 
that joint pain found among 22.63% males and 
13.15% females. Rest complained of bone pain or 

pain in the muscles. Majority of the male and 
female respondents suffered from headache 
(22.89%) followed by hip pain (21.84%). According 
to another study,32 pa�ents with SARS Cov-2 also 
reported myalgia (49.3–60.9%), headache 
(35.4–55.8%), sore throat (12.5-23.2%), chest pain 
(10.4%), and abdominal pain (3.5%). Similar result 
found in a literature review,13 the most common 
musculoskeletal manifesta�on found by them was 
myalgia (48 studies; 80%). 

Present study found -no significant associa�on 
between musculoskeletal symptom with occupa-
�onal status (p>0.05). Lower back pain was signifi-
cantly higher in above SSC educa�on level that was 
62.5%. However, pain over  neck, shoulder, upper 
back, hip or thigh, wrist or hands, knee, ankle and 
elbow were not significantly associated with 
educa�on (p>0.05). Results

There were 70 male (66.66%) and 35 female 
(33.33%) children. Mean age of the pa�ents was 
6.2 months and 91% were under 1 year of age. 44 
cases were treated without an�bio�cs (N-Ab), 32 
cases received oral erythromycin (O-Ab) 30mg/k-
g/day divided 8 hourly & 29 cases were given 

This study is a well-designed pragma�c trial, 
sufficiently large in its random control trail 
approach. A recovery scale in clinical improvement 
was graded into two logical outcomes. `Rapid’ and 
`gradual’ scales. Instead of studying only two 
groups, comprising either a administered an�biot-
ics or not, in addi�on to suppor�ve measures, we 
added a third group by spli�ng an�bio�c group 
into `oral’ and `parenteral’. This was carried out to 
ensure that as many influencing factors were 
addressed as possible. Addi�onally, the follow up 
conducted to document the clinical improvement 
for a week (or less in case of subjects who 
improved earlier), involving 8 hourly clinical check-
up and using as much 8 symptoms/signs, signifies 
added strength to this study.

There are a few small-scale studies which demon-

strate that an�bio�cs are not necessary in the 
management of bronchioli�s. It is worth men�on-
ing four studies. The first study was conducted four 
decades ago by field et al.1 a two-armed trial with 
ampicillin and placebo in one hospital with 44 
children to assess the progress using eight clinical 
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Discussion

Table: I : Effect on work and leisure ac�vity a�er becoming COVID nega�ve (n=207)

was given to all children according to the na�onal 
guideline for management of bronchioli�s like, 6 
hourly nebulized salbutamol at 0.15 mg/kg, 2 
inhala�on (if SaO2 <90%), maintenance of nutri-
�on with 10% IV  dextrose in 0.225% saline, naso-
gastric tube feeding or breast feeding (as require), 
oro-pharyngeal suc�on (if needed) and paraceta-
mol suspension (if fever persisted). A group of 
cases got an�bio�c (either oral erythromycin or 
parenteral ampicillin) and other cases were treat-
ed without an�bio�c. Each pa�ent was followed 
up 2-3 �mes in 24 hours for 7 days with a struc-
tured follow up sheet. Outcome variables were: 
Improvement of chest in drawing, feeding difficul-
ty, respiratory rate and return of social smile, 
status of oxygen satura�on (S02), disappearance 
of rhonchi and crepita�on.

Symptoms and signs Day-1 Day-3 Day-5 Day-7 
N-Ab O-Ab P-Ab N-Ab O-Ab P-Ab N-Ab O-Ab P-Ab N-Ab O-Ab P-Ab 

Chest in drawing 100% 100% 100% 62.8% 50% 62% 34% 25% 27% 5% 10% 8% 
Feeding difficulty 58% 42% 41% 11% 9% 10% Nil Nil Nil Nil Nil Nil 
Social smile 30% 34% 34.5% 88% 90.6% 89.7% All All All All All All 
Respiratory rate/min (Mean) 62 61 62 43 43 49 - - - - - - 
Oxygen satura�on 93% 94% 93% 97% 96% 96% - - - - - - 
Wheeze 100% 100% 100% 60% 50% 55% 19% 22% 22% 4% 8% 7% 
Crepita�on 60% 56% 62% 37% 38% 38% 7% 12% 3.4% 3% 7% 6% 
Runny nose 100% 100% 100% 50% 52% 55% 18% 21% 22% 5% 9% 8% 
N-Ab, no an�bio�c; O-Ab, oral an�bio�cs, P -Ab, parenteral an�bio�cs.  

features (pulse rate, temperature, respiratory rate, 
use of accessory muscles of respira�on, expiratory 
wheeze, adven��ous sounds and cyanosis). 

Friis B2 conducted a study 26 years ago, with 136 
children between 1 month and 6 years of age as 
par�cipants. Majumder et al.3 recently conducted 
another study involving 104 children. While the 
study was conducted in one hospital, it was done 
across three groups: one received ampicillin, the 
other erythromycin and one group received no 
an�bio�cs. The most recent study was conducted 
on infants and young children with RSV lower 
respiratory tract disease. The study revealed that 
the dura�on of hospitaliza�on did not differ, 
regardless of whether the pa�ents were treated 
with azithromycin or a placebo.4
An�bio�cs are usually prescribed in RSV bronchi-
oli�s cases when there is: (a) a suspected second-
ary bacterial infec�on, (b) an inten�on to achieve 
an�-inflammatory or immuno-modulatory effect 
and (c) an inten�on to prevent serious bacterial 
infec�on. It has been demonstrated that RSV effect 
on ciliated respiratory epithelia enhances suscep�-
bility to secondary infec�ons. However, the risk of 
secondary infec�ons in infants and children with 
RSV bronchioli�s is remarkably low.5 If the inten-
�on is to reduce the inflammatory process, there 
would be no place for ampicillin, as there is no 
evidence that penicillin deriva�ves or ampicillin 
have immuno-modulatory proper�es.

The diagnosis of bronchioli�s is most o�en made 
on clinical grounds and the criteria may vary: very 
simple, the first a�ack of wheezing in a previously 
healthy child of less than two years of age6 or for a 
diverse criteria with coryzal symptoms followed by 
rapid onset of wheeze, fever, tachypnea, chest 
retrac�ons, crepita�on, and rhonchi.7 However, we 
adopted a midline as the diagnos�c criteria for 
bronchioli�s (runny nose followed by breathing 
difficulty, chest in drawing and rhonchi on auscul-
ta�on in less than two year old children).

As with the previously listed studies, findings from 
our research provides evidence that an�bio�cs do 
not influence the natural course of bronchioli�s in 
terms of recover.1,2,4 Furthermore, children who 
did not receive an�bio�cs had a significantly short-
er hospital stay. The reason might be at least two 
fold: firstly, the poor parents tend to con�nue 
an�bio�c course like other parents having fascina-
�on with an�bio�cs8 for their children even if their 
children fulfilled the discharge criteria, Secondly, 
the parents did not want to keep their children in 
hospital any more when their child’s condi�on 
improved but not receiving any an�bio�cs. There 
remains scope to change the exis�ng guideline for 
the management of bronchioli�s9 in the light of 
the findings of this study. As a result, the universal 
prac�ce of prescribing an�bio�cs in bronchioli�s 
may be significan tly reduced as observed in other 
country.10

The research revealed significant informa�on 
regarding details on the recovery rates of the 
children. Chesty features had gradual recoveries, 
not differing among three interven�on groups and. 
Most non-chesty features resolved rapidly and 
were comparable among three interven�on 
groups, except for runny nose. Moreover, children 
belonging to N-Ab group stayed for fewer days in 
hospital than their counterparts of P-Ab or O-Ab 
group. Knowing the rate of recovery of different 
clinical features in bronchioli�s bears several 
important implica�ons. For example, return of 
social smile, being able to take food and not 
requiring oxygen any longer provide opportunity 
of a more speedy turnover in respec�ve hospitals, 
par�cularly in the given situa�on of Bangladesh 
where persons per hospital bed remain as much as 
2732.11 There is also scope to counsel parents that 
chesty features, such as cough or wheeze, are 
likely to persist for a longer period in spite of 
improvement of other symptoms and a longer 
hospital stay is not necessary. Limita�ons of the 
study include; not assessing the RSV status and 

parental desire of not keeping their children for 
more than seven days in the hospital as they 
improved sooner.

parenteral ampicillin 50mg/kg/day (P-Ab) divided 
6 hourly. The course during the management was 
as follows in terms of symptoms and signs, such as 
gradual recovery of chesty features like wheeze, 
chest in drawing, tachypnea, crepita�on and rhon-
chi. These findings did not differ among three 

interven�on groups. Contrary to chesty, most non 
chesty features such as feeding difficulty, social 
smile inconsolable crying hypoxemia demonstrat-
ed rapid recovery which also showed no difference 
among three groups. 
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This study is a well-designed pragma�c trial, 
sufficiently large in its random control trail 
approach. A recovery scale in clinical improvement 
was graded into two logical outcomes. `Rapid’ and 
`gradual’ scales. Instead of studying only two 
groups, comprising either a administered an�biot-
ics or not, in addi�on to suppor�ve measures, we 
added a third group by spli�ng an�bio�c group 
into `oral’ and `parenteral’. This was carried out to 
ensure that as many influencing factors were 
addressed as possible. Addi�onally, the follow up 
conducted to document the clinical improvement 
for a week (or less in case of subjects who 
improved earlier), involving 8 hourly clinical check-
up and using as much 8 symptoms/signs, signifies 
added strength to this study.

There are a few small-scale studies which demon-

strate that an�bio�cs are not necessary in the 
management of bronchioli�s. It is worth men�on-
ing four studies. The first study was conducted four 
decades ago by field et al.1 a two-armed trial with 
ampicillin and placebo in one hospital with 44 
children to assess the progress using eight clinical 
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features (pulse rate, temperature, respiratory rate, 
use of accessory muscles of respira�on, expiratory 
wheeze, adven��ous sounds and cyanosis). 

Friis B2 conducted a study 26 years ago, with 136 
children between 1 month and 6 years of age as 
par�cipants. Majumder et al.3 recently conducted 
another study involving 104 children. While the 
study was conducted in one hospital, it was done 
across three groups: one received ampicillin, the 
other erythromycin and one group received no 
an�bio�cs. The most recent study was conducted 
on infants and young children with RSV lower 
respiratory tract disease. The study revealed that 
the dura�on of hospitaliza�on did not differ, 
regardless of whether the pa�ents were treated 
with azithromycin or a placebo.4
An�bio�cs are usually prescribed in RSV bronchi-
oli�s cases when there is: (a) a suspected second-
ary bacterial infec�on, (b) an inten�on to achieve 
an�-inflammatory or immuno-modulatory effect 
and (c) an inten�on to prevent serious bacterial 
infec�on. It has been demonstrated that RSV effect 
on ciliated respiratory epithelia enhances suscep�-
bility to secondary infec�ons. However, the risk of 
secondary infec�ons in infants and children with 
RSV bronchioli�s is remarkably low.5 If the inten-
�on is to reduce the inflammatory process, there 
would be no place for ampicillin, as there is no 
evidence that penicillin deriva�ves or ampicillin 
have immuno-modulatory proper�es.

The diagnosis of bronchioli�s is most o�en made 
on clinical grounds and the criteria may vary: very 
simple, the first a�ack of wheezing in a previously 
healthy child of less than two years of age6 or for a 
diverse criteria with coryzal symptoms followed by 
rapid onset of wheeze, fever, tachypnea, chest 
retrac�ons, crepita�on, and rhonchi.7 However, we 
adopted a midline as the diagnos�c criteria for 
bronchioli�s (runny nose followed by breathing 
difficulty, chest in drawing and rhonchi on auscul-
ta�on in less than two year old children).

As with the previously listed studies, findings from 
our research provides evidence that an�bio�cs do 
not influence the natural course of bronchioli�s in 
terms of recover.1,2,4 Furthermore, children who 
did not receive an�bio�cs had a significantly short-
er hospital stay. The reason might be at least two 
fold: firstly, the poor parents tend to con�nue 
an�bio�c course like other parents having fascina-
�on with an�bio�cs8 for their children even if their 
children fulfilled the discharge criteria, Secondly, 
the parents did not want to keep their children in 
hospital any more when their child’s condi�on 
improved but not receiving any an�bio�cs. There 
remains scope to change the exis�ng guideline for 
the management of bronchioli�s9 in the light of 
the findings of this study. As a result, the universal 
prac�ce of prescribing an�bio�cs in bronchioli�s 
may be significan tly reduced as observed in other 
country.10

The research revealed significant informa�on 
regarding details on the recovery rates of the 
children. Chesty features had gradual recoveries, 
not differing among three interven�on groups and. 
Most non-chesty features resolved rapidly and 
were comparable among three interven�on 
groups, except for runny nose. Moreover, children 
belonging to N-Ab group stayed for fewer days in 
hospital than their counterparts of P-Ab or O-Ab 
group. Knowing the rate of recovery of different 
clinical features in bronchioli�s bears several 
important implica�ons. For example, return of 
social smile, being able to take food and not 
requiring oxygen any longer provide opportunity 
of a more speedy turnover in respec�ve hospitals, 
par�cularly in the given situa�on of Bangladesh 
where persons per hospital bed remain as much as 
2732.11 There is also scope to counsel parents that 
chesty features, such as cough or wheeze, are 
likely to persist for a longer period in spite of 
improvement of other symptoms and a longer 
hospital stay is not necessary. Limita�ons of the 
study include; not assessing the RSV status and 

parental desire of not keeping their children for 
more than seven days in the hospital as they 
improved sooner.
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This study is a well-designed pragma�c trial, 
sufficiently large in its random control trail 
approach. A recovery scale in clinical improvement 
was graded into two logical outcomes. `Rapid’ and 
`gradual’ scales. Instead of studying only two 
groups, comprising either a administered an�biot-
ics or not, in addi�on to suppor�ve measures, we 
added a third group by spli�ng an�bio�c group 
into `oral’ and `parenteral’. This was carried out to 
ensure that as many influencing factors were 
addressed as possible. Addi�onally, the follow up 
conducted to document the clinical improvement 
for a week (or less in case of subjects who 
improved earlier), involving 8 hourly clinical check-
up and using as much 8 symptoms/signs, signifies 
added strength to this study.

There are a few small-scale studies which demon-

Managing acute bronchioli�s without an�bio�cs 
in adjunct to suppor�ve measure remains prefera-
ble, as clinical outcomes (recovery rate) were 
similar to those of cases receiving an�bio�cs. 
Moreover, the recovery was ‘gradual’ in case of 
chesty features in contrast to ‘rapid’ recovery of 
most of the non-chesty features. An�bio�c use 
should be restricted in the treatment of bronchi-
oli�s and further study is heeded with larger 
sample size to support these research findings.  
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on infants and young children with RSV lower 
respiratory tract disease. The study revealed that 
the dura�on of hospitaliza�on did not differ, 
regardless of whether the pa�ents were treated 
with azithromycin or a placebo.4
An�bio�cs are usually prescribed in RSV bronchi-
oli�s cases when there is: (a) a suspected second-
ary bacterial infec�on, (b) an inten�on to achieve 
an�-inflammatory or immuno-modulatory effect 
and (c) an inten�on to prevent serious bacterial 
infec�on. It has been demonstrated that RSV effect 
on ciliated respiratory epithelia enhances suscep�-
bility to secondary infec�ons. However, the risk of 
secondary infec�ons in infants and children with 
RSV bronchioli�s is remarkably low.5 If the inten-
�on is to reduce the inflammatory process, there 
would be no place for ampicillin, as there is no 
evidence that penicillin deriva�ves or ampicillin 
have immuno-modulatory proper�es.

The diagnosis of bronchioli�s is most o�en made 
on clinical grounds and the criteria may vary: very 
simple, the first a�ack of wheezing in a previously 
healthy child of less than two years of age6 or for a 
diverse criteria with coryzal symptoms followed by 
rapid onset of wheeze, fever, tachypnea, chest 
retrac�ons, crepita�on, and rhonchi.7 However, we 
adopted a midline as the diagnos�c criteria for 
bronchioli�s (runny nose followed by breathing 
difficulty, chest in drawing and rhonchi on auscul-
ta�on in less than two year old children).

As with the previously listed studies, findings from 
our research provides evidence that an�bio�cs do 
not influence the natural course of bronchioli�s in 
terms of recover.1,2,4 Furthermore, children who 
did not receive an�bio�cs had a significantly short-
er hospital stay. The reason might be at least two 
fold: firstly, the poor parents tend to con�nue 
an�bio�c course like other parents having fascina-
�on with an�bio�cs8 for their children even if their 
children fulfilled the discharge criteria, Secondly, 
the parents did not want to keep their children in 
hospital any more when their child’s condi�on 
improved but not receiving any an�bio�cs. There 
remains scope to change the exis�ng guideline for 
the management of bronchioli�s9 in the light of 
the findings of this study. As a result, the universal 
prac�ce of prescribing an�bio�cs in bronchioli�s 
may be significan tly reduced as observed in other 
country.10

The research revealed significant informa�on 
regarding details on the recovery rates of the 
children. Chesty features had gradual recoveries, 
not differing among three interven�on groups and. 
Most non-chesty features resolved rapidly and 
were comparable among three interven�on 
groups, except for runny nose. Moreover, children 
belonging to N-Ab group stayed for fewer days in 
hospital than their counterparts of P-Ab or O-Ab 
group. Knowing the rate of recovery of different 
clinical features in bronchioli�s bears several 
important implica�ons. For example, return of 
social smile, being able to take food and not 
requiring oxygen any longer provide opportunity 
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chesty features, such as cough or wheeze, are 
likely to persist for a longer period in spite of 
improvement of other symptoms and a longer 
hospital stay is not necessary. Limita�ons of the 
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This study is a well-designed pragma�c trial, 
sufficiently large in its random control trail 
approach. A recovery scale in clinical improvement 
was graded into two logical outcomes. `Rapid’ and 
`gradual’ scales. Instead of studying only two 
groups, comprising either a administered an�biot-
ics or not, in addi�on to suppor�ve measures, we 
added a third group by spli�ng an�bio�c group 
into `oral’ and `parenteral’. This was carried out to 
ensure that as many influencing factors were 
addressed as possible. Addi�onally, the follow up 
conducted to document the clinical improvement 
for a week (or less in case of subjects who 
improved earlier), involving 8 hourly clinical check-
up and using as much 8 symptoms/signs, signifies 
added strength to this study.

There are a few small-scale studies which demon-

strate that an�bio�cs are not necessary in the 
management of bronchioli�s. It is worth men�on-
ing four studies. The first study was conducted four 
decades ago by field et al.1 a two-armed trial with 
ampicillin and placebo in one hospital with 44 
children to assess the progress using eight clinical 

features (pulse rate, temperature, respiratory rate, 
use of accessory muscles of respira�on, expiratory 
wheeze, adven��ous sounds and cyanosis). 

Friis B2 conducted a study 26 years ago, with 136 
children between 1 month and 6 years of age as 
par�cipants. Majumder et al.3 recently conducted 
another study involving 104 children. While the 
study was conducted in one hospital, it was done 
across three groups: one received ampicillin, the 
other erythromycin and one group received no 
an�bio�cs. The most recent study was conducted 
on infants and young children with RSV lower 
respiratory tract disease. The study revealed that 
the dura�on of hospitaliza�on did not differ, 
regardless of whether the pa�ents were treated 
with azithromycin or a placebo.4
An�bio�cs are usually prescribed in RSV bronchi-
oli�s cases when there is: (a) a suspected second-
ary bacterial infec�on, (b) an inten�on to achieve 
an�-inflammatory or immuno-modulatory effect 
and (c) an inten�on to prevent serious bacterial 
infec�on. It has been demonstrated that RSV effect 
on ciliated respiratory epithelia enhances suscep�-
bility to secondary infec�ons. However, the risk of 
secondary infec�ons in infants and children with 
RSV bronchioli�s is remarkably low.5 If the inten-
�on is to reduce the inflammatory process, there 
would be no place for ampicillin, as there is no 
evidence that penicillin deriva�ves or ampicillin 
have immuno-modulatory proper�es.

The diagnosis of bronchioli�s is most o�en made 
on clinical grounds and the criteria may vary: very 
simple, the first a�ack of wheezing in a previously 
healthy child of less than two years of age6 or for a 
diverse criteria with coryzal symptoms followed by 
rapid onset of wheeze, fever, tachypnea, chest 
retrac�ons, crepita�on, and rhonchi.7 However, we 
adopted a midline as the diagnos�c criteria for 
bronchioli�s (runny nose followed by breathing 
difficulty, chest in drawing and rhonchi on auscul-
ta�on in less than two year old children).

As with the previously listed studies, findings from 
our research provides evidence that an�bio�cs do 
not influence the natural course of bronchioli�s in 
terms of recover.1,2,4 Furthermore, children who 
did not receive an�bio�cs had a significantly short-
er hospital stay. The reason might be at least two 
fold: firstly, the poor parents tend to con�nue 
an�bio�c course like other parents having fascina-
�on with an�bio�cs8 for their children even if their 
children fulfilled the discharge criteria, Secondly, 
the parents did not want to keep their children in 
hospital any more when their child’s condi�on 
improved but not receiving any an�bio�cs. There 
remains scope to change the exis�ng guideline for 
the management of bronchioli�s9 in the light of 
the findings of this study. As a result, the universal 
prac�ce of prescribing an�bio�cs in bronchioli�s 
may be significan tly reduced as observed in other 
country.10

The research revealed significant informa�on 
regarding details on the recovery rates of the 
children. Chesty features had gradual recoveries, 
not differing among three interven�on groups and. 
Most non-chesty features resolved rapidly and 
were comparable among three interven�on 
groups, except for runny nose. Moreover, children 
belonging to N-Ab group stayed for fewer days in 
hospital than their counterparts of P-Ab or O-Ab 
group. Knowing the rate of recovery of different 
clinical features in bronchioli�s bears several 
important implica�ons. For example, return of 
social smile, being able to take food and not 
requiring oxygen any longer provide opportunity 
of a more speedy turnover in respec�ve hospitals, 
par�cularly in the given situa�on of Bangladesh 
where persons per hospital bed remain as much as 
2732.11 There is also scope to counsel parents that 
chesty features, such as cough or wheeze, are 
likely to persist for a longer period in spite of 
improvement of other symptoms and a longer 
hospital stay is not necessary. Limita�ons of the 
study include; not assessing the RSV status and 

parental desire of not keeping their children for 
more than seven days in the hospital as they 
improved sooner.

Exploring Unnatural Death Pa�erns in Jashore District: A Descrip�ve Study
 *Shimi SH1, Islam MM2, Islam S3, Biswas BK4, Suchi SE5 

Abstract 
Background: This study delves into mortality patterns using forensic reports from Jashore District, Bangladesh. It seeks to analyze 

demographic distributions, monthly variations, and causes of death, emphasizing the importance of comprehensive data for public health 

interventions. Materials and Methods: A descriptive approach was adopted, scrutinizing 155 forensic reports collected from the Jashore 

district in Bangladesh for a period of one year. Inclusion criteria ensured data relevance, while statistical techniques, including frequency 

distributions and percentages were employed. Software tools including IBM SPSS and Microsoft Excel aided analysis. Results: Demographic 

distributions revealed gender, religious affiliations and geographic disparities. Peaks in reported deaths occurred in February, May, and 

December. Varied causes of death included asphyxiation, poisonings, and external injuries, complicated by missing data. Conclusion: This 

study underscores the necessity for meticulous data collection to understand mortality complexities. It highlights the potential for informed 

public health interventions and policy making, emphasizing the importance of comprehensive forensic analysis for impactful strategies in 

Jashore District, Bangladesh.

Introduc�on
A post-mortem report, also known as an autopsy 
or coroner's report, is an official document that 
provides detailed findings from a medical exami-
na�on conducted on a deceased individual's 
body.1 This report is prepared by a qualified 
pathologist or medical examiner and includes 
essen�al informa�on such as the deceased 
person's iden�fica�on details, medical history if 
available, observa�ons from external and internal 
examina�ons, findings related to organs and 
bodily systems, toxicology test results if conduct-
ed, and a conclusive summary detailing the cause 
of death and any contribu�ng factors.2 Post-mor-
tem reports play a pivotal role in determining the 
cause of death, especially in cases where it is 
uncertain or in situa�ons involving legal inves�ga-
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�ons, insurance claims, or medical research, 
serving as vital legal documents for official 
records.3

Forensic studies play a crucial role in uncovering 
mortality pa�erns within specific geographic 
areas. The insights gained from such analyses not 
only shed light on the circumstances surrounding 
fatali�es but also serve as a founda�on for 
informed interven�ons and policies aimed at 
safeguarding communi�es' well-being.4

Situated in the southwestern region of Bangla-
desh, Jashore district offers a dis�nct landscape 
for inves�ga�ng mortality pa�erns. Despite its 
importance, there exists a discernible gap in 
thoroughly examining mortality dynamics within 
this area. Due to lack of forensic experts all-over 
Bangladesh, there is serious lag in repor�ng foren-
sic issues.5  Prior research efforts have been 
sporadic, lacked depth, or faced constraints in 
data analysis, resul�ng in a cri�cal shortcoming in 
comprehending the nuances of mortality in 
Jashore. This study aims to provide a comprehen-
sive analysis of mortality pa�erns within the 
Jashore district by examining demographic distri-
bu�ons, iden�fying causes and circumstances of *Correspondence:  E-mail: shaimahafiz1988@gmail.com
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deaths, and outlining prevalent mortality trends. 
The findings from this research hold immense 
significance, not only as a forensic analysis but 
also as a poten�al catalyst for proac�ve public 
health interven�ons and policy formula�on. The 
insights gained are poised to guide policymakers in 
developing targeted strategies aimed at address-
ing specific causes of mortality and enhancing 
overall community well-being in Jashore.



21

This study is a well-designed pragma�c trial, 
sufficiently large in its random control trail 
approach. A recovery scale in clinical improvement 
was graded into two logical outcomes. `Rapid’ and 
`gradual’ scales. Instead of studying only two 
groups, comprising either a administered an�biot-
ics or not, in addi�on to suppor�ve measures, we 
added a third group by spli�ng an�bio�c group 
into `oral’ and `parenteral’. This was carried out to 
ensure that as many influencing factors were 
addressed as possible. Addi�onally, the follow up 
conducted to document the clinical improvement 
for a week (or less in case of subjects who 
improved earlier), involving 8 hourly clinical check-
up and using as much 8 symptoms/signs, signifies 
added strength to this study.

There are a few small-scale studies which demon-

strate that an�bio�cs are not necessary in the 
management of bronchioli�s. It is worth men�on-
ing four studies. The first study was conducted four 
decades ago by field et al.1 a two-armed trial with 
ampicillin and placebo in one hospital with 44 
children to assess the progress using eight clinical 

features (pulse rate, temperature, respiratory rate, 
use of accessory muscles of respira�on, expiratory 
wheeze, adven��ous sounds and cyanosis). 

Friis B2 conducted a study 26 years ago, with 136 
children between 1 month and 6 years of age as 
par�cipants. Majumder et al.3 recently conducted 
another study involving 104 children. While the 
study was conducted in one hospital, it was done 
across three groups: one received ampicillin, the 
other erythromycin and one group received no 
an�bio�cs. The most recent study was conducted 
on infants and young children with RSV lower 
respiratory tract disease. The study revealed that 
the dura�on of hospitaliza�on did not differ, 
regardless of whether the pa�ents were treated 
with azithromycin or a placebo.4
An�bio�cs are usually prescribed in RSV bronchi-
oli�s cases when there is: (a) a suspected second-
ary bacterial infec�on, (b) an inten�on to achieve 
an�-inflammatory or immuno-modulatory effect 
and (c) an inten�on to prevent serious bacterial 
infec�on. It has been demonstrated that RSV effect 
on ciliated respiratory epithelia enhances suscep�-
bility to secondary infec�ons. However, the risk of 
secondary infec�ons in infants and children with 
RSV bronchioli�s is remarkably low.5 If the inten-
�on is to reduce the inflammatory process, there 
would be no place for ampicillin, as there is no 
evidence that penicillin deriva�ves or ampicillin 
have immuno-modulatory proper�es.

The diagnosis of bronchioli�s is most o�en made 
on clinical grounds and the criteria may vary: very 
simple, the first a�ack of wheezing in a previously 
healthy child of less than two years of age6 or for a 
diverse criteria with coryzal symptoms followed by 
rapid onset of wheeze, fever, tachypnea, chest 
retrac�ons, crepita�on, and rhonchi.7 However, we 
adopted a midline as the diagnos�c criteria for 
bronchioli�s (runny nose followed by breathing 
difficulty, chest in drawing and rhonchi on auscul-
ta�on in less than two year old children).

As with the previously listed studies, findings from 
our research provides evidence that an�bio�cs do 
not influence the natural course of bronchioli�s in 
terms of recover.1,2,4 Furthermore, children who 
did not receive an�bio�cs had a significantly short-
er hospital stay. The reason might be at least two 
fold: firstly, the poor parents tend to con�nue 
an�bio�c course like other parents having fascina-
�on with an�bio�cs8 for their children even if their 
children fulfilled the discharge criteria, Secondly, 
the parents did not want to keep their children in 
hospital any more when their child’s condi�on 
improved but not receiving any an�bio�cs. There 
remains scope to change the exis�ng guideline for 
the management of bronchioli�s9 in the light of 
the findings of this study. As a result, the universal 
prac�ce of prescribing an�bio�cs in bronchioli�s 
may be significan tly reduced as observed in other 
country.10

The research revealed significant informa�on 
regarding details on the recovery rates of the 
children. Chesty features had gradual recoveries, 
not differing among three interven�on groups and. 
Most non-chesty features resolved rapidly and 
were comparable among three interven�on 
groups, except for runny nose. Moreover, children 
belonging to N-Ab group stayed for fewer days in 
hospital than their counterparts of P-Ab or O-Ab 
group. Knowing the rate of recovery of different 
clinical features in bronchioli�s bears several 
important implica�ons. For example, return of 
social smile, being able to take food and not 
requiring oxygen any longer provide opportunity 
of a more speedy turnover in respec�ve hospitals, 
par�cularly in the given situa�on of Bangladesh 
where persons per hospital bed remain as much as 
2732.11 There is also scope to counsel parents that 
chesty features, such as cough or wheeze, are 
likely to persist for a longer period in spite of 
improvement of other symptoms and a longer 
hospital stay is not necessary. Limita�ons of the 
study include; not assessing the RSV status and 

parental desire of not keeping their children for 
more than seven days in the hospital as they 
improved sooner.

Introduc�on
A post-mortem report, also known as an autopsy 
or coroner's report, is an official document that 
provides detailed findings from a medical exami-
na�on conducted on a deceased individual's 
body.1 This report is prepared by a qualified 
pathologist or medical examiner and includes 
essen�al informa�on such as the deceased 
person's iden�fica�on details, medical history if 
available, observa�ons from external and internal 
examina�ons, findings related to organs and 
bodily systems, toxicology test results if conduct-
ed, and a conclusive summary detailing the cause 
of death and any contribu�ng factors.2 Post-mor-
tem reports play a pivotal role in determining the 
cause of death, especially in cases where it is 
uncertain or in situa�ons involving legal inves�ga-

Results

�ons, insurance claims, or medical research, 
serving as vital legal documents for official 
records.3

Forensic studies play a crucial role in uncovering 
mortality pa�erns within specific geographic 
areas. The insights gained from such analyses not 
only shed light on the circumstances surrounding 
fatali�es but also serve as a founda�on for 
informed interven�ons and policies aimed at 
safeguarding communi�es' well-being.4

Situated in the southwestern region of Bangla-
desh, Jashore district offers a dis�nct landscape 
for inves�ga�ng mortality pa�erns. Despite its 
importance, there exists a discernible gap in 
thoroughly examining mortality dynamics within 
this area. Due to lack of forensic experts all-over 
Bangladesh, there is serious lag in repor�ng foren-
sic issues.5  Prior research efforts have been 
sporadic, lacked depth, or faced constraints in 
data analysis, resul�ng in a cri�cal shortcoming in 
comprehending the nuances of mortality in 
Jashore. This study aims to provide a comprehen-
sive analysis of mortality pa�erns within the 
Jashore district by examining demographic distri-
bu�ons, iden�fying causes and circumstances of 

This research adopted a descrip�ve methodology, 
u�lizing 155 forensic reports collected from the 
Jashore district in Bangladesh from January 2022 
to December 2022. These reports cons�tuted the 
primary dataset for analysis, encompassing cases 
handled by forensic authori�es in the specified 
district.
Inclusion and exclusion criteria were applied to 
ensure the relevance and consistency of the 
results. Only reports mee�ng specific criteria, 
such as data completeness, alignment with study 
objec�ves, and compa�bility with the analy�cal 
scope, were considered. Reports that lacked 
adequate documenta�on or incomplete were 
excluded from the analysis.
The study predominantly employed descrip�ve 
sta�s�cal techniques for data analysis. These 
techniques involved genera�ng frequency distri-
bu�ons, percentages, and graphical representa-
�ons to depict the characteris�cs and pa�erns 
observed in the dataset. Various variables within 
the forensic reports, including demographic 
details (gender, age, loca�on), cause and nature 
of death, toxicological informa�on, and circum-
stances surrounding the fatali�es, were exam-
ined. IBM SPSS (Sta�s�cal Package for the Social 
Sciences) version 20 and Microso� Excel version 
2019 were used for data analysis and presenta-
�on, given their robust capabili�es in sta�s�cal 
analysis and visualiza�on.
Ethical considera�on 
Ethical considera�ons were paramount through-

Materials and Methods
This study analyzed 155 cases, u�lizing extensive 
descrip�ve analysis techniques. The demographic 
distribu�on revealed that 71 individuals were 
female, cons�tu�ng 45.8% of the sample, while 
81 individuals were male, accoun�ng for 52.8% of 
the total. For 03 (1.4%) cases the gender of the 
par�cipant was missing.
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deaths, and outlining prevalent mortality trends. 
The findings from this research hold immense 
significance, not only as a forensic analysis but 
also as a poten�al catalyst for proac�ve public 
health interven�ons and policy formula�on. The 
insights gained are poised to guide policymakers in 
developing targeted strategies aimed at address-
ing specific causes of mortality and enhancing 
overall community well-being in Jashore.

out the study. Adherence to ethical guidelines 
involved maintaining confiden�ality and anonymi-
ty of individuals in the forensic reports, complying 
with data protec�on regula�ons, and obtaining 
necessary permissions to access and analyzes the 
reports while upholding ethical standards in 
research prac�ces.  
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This study is a well-designed pragma�c trial, 
sufficiently large in its random control trail 
approach. A recovery scale in clinical improvement 
was graded into two logical outcomes. `Rapid’ and 
`gradual’ scales. Instead of studying only two 
groups, comprising either a administered an�biot-
ics or not, in addi�on to suppor�ve measures, we 
added a third group by spli�ng an�bio�c group 
into `oral’ and `parenteral’. This was carried out to 
ensure that as many influencing factors were 
addressed as possible. Addi�onally, the follow up 
conducted to document the clinical improvement 
for a week (or less in case of subjects who 
improved earlier), involving 8 hourly clinical check-
up and using as much 8 symptoms/signs, signifies 
added strength to this study.

There are a few small-scale studies which demon-

strate that an�bio�cs are not necessary in the 
management of bronchioli�s. It is worth men�on-
ing four studies. The first study was conducted four 
decades ago by field et al.1 a two-armed trial with 
ampicillin and placebo in one hospital with 44 
children to assess the progress using eight clinical 

features (pulse rate, temperature, respiratory rate, 
use of accessory muscles of respira�on, expiratory 
wheeze, adven��ous sounds and cyanosis). 

Friis B2 conducted a study 26 years ago, with 136 
children between 1 month and 6 years of age as 
par�cipants. Majumder et al.3 recently conducted 
another study involving 104 children. While the 
study was conducted in one hospital, it was done 
across three groups: one received ampicillin, the 
other erythromycin and one group received no 
an�bio�cs. The most recent study was conducted 
on infants and young children with RSV lower 
respiratory tract disease. The study revealed that 
the dura�on of hospitaliza�on did not differ, 
regardless of whether the pa�ents were treated 
with azithromycin or a placebo.4
An�bio�cs are usually prescribed in RSV bronchi-
oli�s cases when there is: (a) a suspected second-
ary bacterial infec�on, (b) an inten�on to achieve 
an�-inflammatory or immuno-modulatory effect 
and (c) an inten�on to prevent serious bacterial 
infec�on. It has been demonstrated that RSV effect 
on ciliated respiratory epithelia enhances suscep�-
bility to secondary infec�ons. However, the risk of 
secondary infec�ons in infants and children with 
RSV bronchioli�s is remarkably low.5 If the inten-
�on is to reduce the inflammatory process, there 
would be no place for ampicillin, as there is no 
evidence that penicillin deriva�ves or ampicillin 
have immuno-modulatory proper�es.

The diagnosis of bronchioli�s is most o�en made 
on clinical grounds and the criteria may vary: very 
simple, the first a�ack of wheezing in a previously 
healthy child of less than two years of age6 or for a 
diverse criteria with coryzal symptoms followed by 
rapid onset of wheeze, fever, tachypnea, chest 
retrac�ons, crepita�on, and rhonchi.7 However, we 
adopted a midline as the diagnos�c criteria for 
bronchioli�s (runny nose followed by breathing 
difficulty, chest in drawing and rhonchi on auscul-
ta�on in less than two year old children).

As with the previously listed studies, findings from 
our research provides evidence that an�bio�cs do 
not influence the natural course of bronchioli�s in 
terms of recover.1,2,4 Furthermore, children who 
did not receive an�bio�cs had a significantly short-
er hospital stay. The reason might be at least two 
fold: firstly, the poor parents tend to con�nue 
an�bio�c course like other parents having fascina-
�on with an�bio�cs8 for their children even if their 
children fulfilled the discharge criteria, Secondly, 
the parents did not want to keep their children in 
hospital any more when their child’s condi�on 
improved but not receiving any an�bio�cs. There 
remains scope to change the exis�ng guideline for 
the management of bronchioli�s9 in the light of 
the findings of this study. As a result, the universal 
prac�ce of prescribing an�bio�cs in bronchioli�s 
may be significan tly reduced as observed in other 
country.10

The research revealed significant informa�on 
regarding details on the recovery rates of the 
children. Chesty features had gradual recoveries, 
not differing among three interven�on groups and. 
Most non-chesty features resolved rapidly and 
were comparable among three interven�on 
groups, except for runny nose. Moreover, children 
belonging to N-Ab group stayed for fewer days in 
hospital than their counterparts of P-Ab or O-Ab 
group. Knowing the rate of recovery of different 
clinical features in bronchioli�s bears several 
important implica�ons. For example, return of 
social smile, being able to take food and not 
requiring oxygen any longer provide opportunity 
of a more speedy turnover in respec�ve hospitals, 
par�cularly in the given situa�on of Bangladesh 
where persons per hospital bed remain as much as 
2732.11 There is also scope to counsel parents that 
chesty features, such as cough or wheeze, are 
likely to persist for a longer period in spite of 
improvement of other symptoms and a longer 
hospital stay is not necessary. Limita�ons of the 
study include; not assessing the RSV status and 

parental desire of not keeping their children for 
more than seven days in the hospital as they 
improved sooner.

The examina�on of inflicted injuries revealed a 
diverse distribu�on among different weapon 
categories. Among the recorded cases with 

Geographically, the distribu�on of cases varied 
across different upazilas. Specifically, the data 
indicated that the Abhaynagar upazila accounted 
for 9 cases (5.8%), Bagherpara upazila for 8 cases 
(5.16%), Chaugachha upazila for 10 cases (6.45%), 
Jashore Sadar upazila for 33 cases (21.29%), 
Jhikargacha upazila for 16 cases (10.32%), 
Keshabpur upazilla for 4 (2.6%) cases, 
Manirampur upazila for 22 cases (14.19%), 
Sharsha upazila for 12 cases (7.74%), cases 
outside Jashore for 30 instances (19.35%), and 11 
cases (7.1%) with missing address informa�on.

The distribu�on of cases based on the month of 
birth demonstrated varying frequencies, with the 
highest burden of reported deaths in February, 
May, and December. Specifically, the data 
indicated that January accounted for 8 cases 
(5.2%), February for 19 cases (12.3%), March for 
14 cases (9%), April for 11 cases (7.1%), May for 21 
cases (13.5%), June for 16 cases (10.3%), July for 8 
cases (5.2%), August for 7 cases (4.5%), 
September for 9 cases (5.8%), October for 4 
(2.6%) cases, November for 15 cases (9.7%), and 
December for 23 cases (14.8%).
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weapon related histories (n=13), the majority, 
comprising 46.2% (n=6), involved injuries caused 
by blunt weapons. Close behind were cases 
involving sharp weapons, accoun�ng for 38.5% 
(n=5) of the incidents. In contrast, injuries 
a�ributed to pointed weapons cons�tuted a 
smaller propor�on, with 15.4% (n=2) of the cases. 
Among the cases that either were not due to 
weapon related incidents (n=142), 2 lacked 
specific classifica�on, making it challenging to 
a�ribute the injuries to any defined weapon 
category. This varied distribu�on underscores the 
complexity in classifying weapon-related injuries 
and highlights the importance of precise 
categoriza�on methods in forensic inves�ga�ons 
to accurately document and interpret such cases.
The examina�on of ligature marks on deceased 
bodies uncovered a diverse array of findings. 
Among the cases reviewed, a majority, accoun�ng 
for 34.8% (n=54), displayed incomplete ligature 
marks, while a smaller propor�on, cons�tu�ng 
3.2% (5), exhibited completed marks. In contrast, a 
minimal percentage, just 1.3% (n=2), showed an 
absence of ligature marks. Notably, a significant 
por�on, approximately 60.3% (n=94), fell under 
the category of "Not Applicable," poten�ally 
indica�ng cases where the assessment of ligature 
marks wasn't relevant or couldn't be conclusively 
determined. This mul�faceted distribu�on 

Figure 3: Geographical Distribu�on of Cases 
across Upazilas

Figure 4: Frequency Distribu�on of Reported 
Deaths by Month of Birth
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emphasizes the variability in the presence, 
completeness, and applicability of ligature marks, 
underscoring the complexity of forensic 
examina�ons in determining their significance in 
post-mortem assessments. 7 (4.5%) of the case 
reports revealed that these were sexually abused 
while the rest (n=148, 95.5%) were not abused.
The analysis of post mortem report statuses 
within the scope of 155 cases reveals a per�nent 
distribu�on. Among these cases, 67, cons�tu�ng 
43.20% of the total, remain pending, indica�ng 
ongoing inves�ga�ons or necessary procedural 
steps yet to be finalized. Conversely, the remaining 
88 cases, comprising 56.80% of the total, have 
completed their post mortem processes and are 
not pending further ac�on. This dichotomy in 
statuses delineates a clear division between 
concluded and ongoing post mortem 
examina�ons. The pending cases signify instances 
where examina�ons or supplementary procedures 
are s�ll in progress, while those categorized as not 
pending denote concluded evalua�ons within the 
dataset.

Upon examining post mortem findings within the 
sample set, a dis�nc�ve pa�ern emerges. Rigor 
mor�s, the natural s�ffening of muscles a�er 
death, predominates the observa�ons, evident in 
139 cases, comprising 89.68% of the total (n=155). 
A smaller subset, approximately 6.45% of the 
cases (10 instances), displayed signs of advanced 
decomposi�on. Addi�onally, a minority of cases, 
accoun�ng for 3.87% (6 cases), presented with 
diverse condi�ons beyond rigor mor�s or 
decomposi�on. This breakdown underscores the 
prevalence of rigor mor�s in the majority of cases, 
with a notable yet smaller propor�on indica�ng 
advanced decomposi�on, while a few others 
manifest dis�nct post-mortem condi�ons or 
characteris�cs.
The data pertaining to the presence of 
parchmen�za�on in post mortem examina�ons 
offers valuable insights. Among the cases 

scru�nized, 99 instances, comprising 
approximately 63.9% of the total, displayed an 
absence of parchmen�za�on. Contras�ngly, 
parchmen�za�on was iden�fied in 54 cases, 
represen�ng about 34.8% of the total cases 
examined. Interes�ngly, only 2 cases, a mere 1.3% 
of the dataset, lacked documenta�on regarding 
the presence or absence of parchmen�za�on. This 
distribu�on underscores the varied occurrence of 
parchmen�za�on within these post mortem 
observa�ons, with a notable majority showing its 
absence, a significant propor�on revealing its 
presence, and a minor subset where specific 
details were unrecorded.

The inves�ga�on of the nature of death among 
the decedents displayed a mul�faceted 
distribu�on pa�ern. Out of the 155 cases 
analyzed, 53 were a�ributed to suicidal incidents, 
which cons�tuted 34.2% of the sample. Homicidal 
causes were linked to 18 cases, accoun�ng for 
11.6% of the total. On the other hand, 10 cases 
were classified as accidental deaths, making up 
6.5% of the studied cohort. It is noteworthy that, 1 
case (0.6%) did not fall into the previous 
classifica�ons and 73 cases (47.1%) lacked 
unambiguous classifica�on within the specified 
categories, presen�ng as missing data within this 
classifica�on schema. This diverse distribu�on 
emphasizes the intricacy and variety of 
circumstances surrounding the documented 
fatali�es.
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This study is a well-designed pragma�c trial, 
sufficiently large in its random control trail 
approach. A recovery scale in clinical improvement 
was graded into two logical outcomes. `Rapid’ and 
`gradual’ scales. Instead of studying only two 
groups, comprising either a administered an�biot-
ics or not, in addi�on to suppor�ve measures, we 
added a third group by spli�ng an�bio�c group 
into `oral’ and `parenteral’. This was carried out to 
ensure that as many influencing factors were 
addressed as possible. Addi�onally, the follow up 
conducted to document the clinical improvement 
for a week (or less in case of subjects who 
improved earlier), involving 8 hourly clinical check-
up and using as much 8 symptoms/signs, signifies 
added strength to this study.

There are a few small-scale studies which demon-

strate that an�bio�cs are not necessary in the 
management of bronchioli�s. It is worth men�on-
ing four studies. The first study was conducted four 
decades ago by field et al.1 a two-armed trial with 
ampicillin and placebo in one hospital with 44 
children to assess the progress using eight clinical 

features (pulse rate, temperature, respiratory rate, 
use of accessory muscles of respira�on, expiratory 
wheeze, adven��ous sounds and cyanosis). 

Friis B2 conducted a study 26 years ago, with 136 
children between 1 month and 6 years of age as 
par�cipants. Majumder et al.3 recently conducted 
another study involving 104 children. While the 
study was conducted in one hospital, it was done 
across three groups: one received ampicillin, the 
other erythromycin and one group received no 
an�bio�cs. The most recent study was conducted 
on infants and young children with RSV lower 
respiratory tract disease. The study revealed that 
the dura�on of hospitaliza�on did not differ, 
regardless of whether the pa�ents were treated 
with azithromycin or a placebo.4
An�bio�cs are usually prescribed in RSV bronchi-
oli�s cases when there is: (a) a suspected second-
ary bacterial infec�on, (b) an inten�on to achieve 
an�-inflammatory or immuno-modulatory effect 
and (c) an inten�on to prevent serious bacterial 
infec�on. It has been demonstrated that RSV effect 
on ciliated respiratory epithelia enhances suscep�-
bility to secondary infec�ons. However, the risk of 
secondary infec�ons in infants and children with 
RSV bronchioli�s is remarkably low.5 If the inten-
�on is to reduce the inflammatory process, there 
would be no place for ampicillin, as there is no 
evidence that penicillin deriva�ves or ampicillin 
have immuno-modulatory proper�es.

The diagnosis of bronchioli�s is most o�en made 
on clinical grounds and the criteria may vary: very 
simple, the first a�ack of wheezing in a previously 
healthy child of less than two years of age6 or for a 
diverse criteria with coryzal symptoms followed by 
rapid onset of wheeze, fever, tachypnea, chest 
retrac�ons, crepita�on, and rhonchi.7 However, we 
adopted a midline as the diagnos�c criteria for 
bronchioli�s (runny nose followed by breathing 
difficulty, chest in drawing and rhonchi on auscul-
ta�on in less than two year old children).

As with the previously listed studies, findings from 
our research provides evidence that an�bio�cs do 
not influence the natural course of bronchioli�s in 
terms of recover.1,2,4 Furthermore, children who 
did not receive an�bio�cs had a significantly short-
er hospital stay. The reason might be at least two 
fold: firstly, the poor parents tend to con�nue 
an�bio�c course like other parents having fascina-
�on with an�bio�cs8 for their children even if their 
children fulfilled the discharge criteria, Secondly, 
the parents did not want to keep their children in 
hospital any more when their child’s condi�on 
improved but not receiving any an�bio�cs. There 
remains scope to change the exis�ng guideline for 
the management of bronchioli�s9 in the light of 
the findings of this study. As a result, the universal 
prac�ce of prescribing an�bio�cs in bronchioli�s 
may be significan tly reduced as observed in other 
country.10

The research revealed significant informa�on 
regarding details on the recovery rates of the 
children. Chesty features had gradual recoveries, 
not differing among three interven�on groups and. 
Most non-chesty features resolved rapidly and 
were comparable among three interven�on 
groups, except for runny nose. Moreover, children 
belonging to N-Ab group stayed for fewer days in 
hospital than their counterparts of P-Ab or O-Ab 
group. Knowing the rate of recovery of different 
clinical features in bronchioli�s bears several 
important implica�ons. For example, return of 
social smile, being able to take food and not 
requiring oxygen any longer provide opportunity 
of a more speedy turnover in respec�ve hospitals, 
par�cularly in the given situa�on of Bangladesh 
where persons per hospital bed remain as much as 
2732.11 There is also scope to counsel parents that 
chesty features, such as cough or wheeze, are 
likely to persist for a longer period in spite of 
improvement of other symptoms and a longer 
hospital stay is not necessary. Limita�ons of the 
study include; not assessing the RSV status and 

parental desire of not keeping their children for 
more than seven days in the hospital as they 
improved sooner.

The examina�on of inflicted injuries revealed a 
diverse distribu�on among different weapon 
categories. Among the recorded cases with 
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weapon related histories (n=13), the majority, 
comprising 46.2% (n=6), involved injuries caused 
by blunt weapons. Close behind were cases 
involving sharp weapons, accoun�ng for 38.5% 
(n=5) of the incidents. In contrast, injuries 
a�ributed to pointed weapons cons�tuted a 
smaller propor�on, with 15.4% (n=2) of the cases. 
Among the cases that either were not due to 
weapon related incidents (n=142), 2 lacked 
specific classifica�on, making it challenging to 
a�ribute the injuries to any defined weapon 
category. This varied distribu�on underscores the 
complexity in classifying weapon-related injuries 
and highlights the importance of precise 
categoriza�on methods in forensic inves�ga�ons 
to accurately document and interpret such cases.
The examina�on of ligature marks on deceased 
bodies uncovered a diverse array of findings. 
Among the cases reviewed, a majority, accoun�ng 
for 34.8% (n=54), displayed incomplete ligature 
marks, while a smaller propor�on, cons�tu�ng 
3.2% (5), exhibited completed marks. In contrast, a 
minimal percentage, just 1.3% (n=2), showed an 
absence of ligature marks. Notably, a significant 
por�on, approximately 60.3% (n=94), fell under 
the category of "Not Applicable," poten�ally 
indica�ng cases where the assessment of ligature 
marks wasn't relevant or couldn't be conclusively 
determined. This mul�faceted distribu�on Figure 5: Nature of Death among Decedents

emphasizes the variability in the presence, 
completeness, and applicability of ligature marks, 
underscoring the complexity of forensic 
examina�ons in determining their significance in 
post-mortem assessments. 7 (4.5%) of the case 
reports revealed that these were sexually abused 
while the rest (n=148, 95.5%) were not abused.
The analysis of post mortem report statuses 
within the scope of 155 cases reveals a per�nent 
distribu�on. Among these cases, 67, cons�tu�ng 
43.20% of the total, remain pending, indica�ng 
ongoing inves�ga�ons or necessary procedural 
steps yet to be finalized. Conversely, the remaining 
88 cases, comprising 56.80% of the total, have 
completed their post mortem processes and are 
not pending further ac�on. This dichotomy in 
statuses delineates a clear division between 
concluded and ongoing post mortem 
examina�ons. The pending cases signify instances 
where examina�ons or supplementary procedures 
are s�ll in progress, while those categorized as not 
pending denote concluded evalua�ons within the 
dataset.

Upon examining post mortem findings within the 
sample set, a dis�nc�ve pa�ern emerges. Rigor 
mor�s, the natural s�ffening of muscles a�er 
death, predominates the observa�ons, evident in 
139 cases, comprising 89.68% of the total (n=155). 
A smaller subset, approximately 6.45% of the 
cases (10 instances), displayed signs of advanced 
decomposi�on. Addi�onally, a minority of cases, 
accoun�ng for 3.87% (6 cases), presented with 
diverse condi�ons beyond rigor mor�s or 
decomposi�on. This breakdown underscores the 
prevalence of rigor mor�s in the majority of cases, 
with a notable yet smaller propor�on indica�ng 
advanced decomposi�on, while a few others 
manifest dis�nct post-mortem condi�ons or 
characteris�cs.
The data pertaining to the presence of 
parchmen�za�on in post mortem examina�ons 
offers valuable insights. Among the cases 
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scru�nized, 99 instances, comprising 
approximately 63.9% of the total, displayed an 
absence of parchmen�za�on. Contras�ngly, 
parchmen�za�on was iden�fied in 54 cases, 
represen�ng about 34.8% of the total cases 
examined. Interes�ngly, only 2 cases, a mere 1.3% 
of the dataset, lacked documenta�on regarding 
the presence or absence of parchmen�za�on. This 
distribu�on underscores the varied occurrence of 
parchmen�za�on within these post mortem 
observa�ons, with a notable majority showing its 
absence, a significant propor�on revealing its 
presence, and a minor subset where specific 
details were unrecorded.

The inves�ga�on of the nature of death among 
the decedents displayed a mul�faceted 
distribu�on pa�ern. Out of the 155 cases 
analyzed, 53 were a�ributed to suicidal incidents, 
which cons�tuted 34.2% of the sample. Homicidal 
causes were linked to 18 cases, accoun�ng for 
11.6% of the total. On the other hand, 10 cases 
were classified as accidental deaths, making up 
6.5% of the studied cohort. It is noteworthy that, 1 
case (0.6%) did not fall into the previous 
classifica�ons and 73 cases (47.1%) lacked 
unambiguous classifica�on within the specified 
categories, presen�ng as missing data within this 
classifica�on schema. This diverse distribu�on 
emphasizes the intricacy and variety of 
circumstances surrounding the documented 
fatali�es.
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The analysis of the cause of death unveiled a vast 
array of circumstances. Asphyxia realted deaths 
were reported in 63 cases, comprising 40.65% of 
the total cases studied. Instances of poisoning 
were iden�fied in 42 cases, amoun�ng to 27.1% 
of the sample. Deaths resul�ng from external 
injuries were documented in 24 cases, which 
accounted for 15.48% of the studied cohort. 
Furthermore, 26 cases (16.77%) were categorized 
as missing data within this classifica�on, signifying 
the absence of clear informa�on regarding the 
cause of death for this par�cular group of 
individuals. This sophis�cated categoriza�on 
underscores the diverse factors contribu�ng to 
the recorded fatali�es and highlights the 
complexity of a�ribu�ng specific causes in some 
instances.

The specific categoriza�on of cases revealed that 
hanging incidents were reported in 53 cases, 
cons�tu�ng 34.2% of the studied cohort. Notably, 
a considerable number of cases, totaling 92 
(59.4%), were classified as "Not applicable" within 
this context. The rest included 5 (3.2%) cases of 
strangula�on, 2 (1.3%) cases of smothering, 2 
(1.3%) cases of drowning and 1 (0.6%) case of 
missing informa�on.  This classifica�on likely 
indicates cases where hanging was not a per�nent 
or applicable factor in the cause or circumstances 
of death, emphasizing the extensive range of 
situa�ons and factors contribu�ng to fatali�es 
within this dataset.

In the subset of poisoning cases, an analysis 
revealed dis�nct classifica�ons. Of the 155 cases 
studied, 28 involved insec�cides (OPC), 
represen�ng 18.1% of the total. Addi�onally, 10 
cases (6.5%) were categorized as ill-defined 
poisoning cases. Notably, a significant majority of 
112 cases (72.3%) were placed in the "Not 
applicable" classifica�on, indica�ng instances 
where poisoning, specifically related to 
insec�cides or with clear defini�ons, was not 
considered a relevant or applicable factor in the 
recorded fatali�es. This highlights the complexity 
and diversity of factors contribu�ng to 
poisoning-related deaths in this dataset.
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Figure 6: Analysis of Causes of Death

Figure 7: Specific Categoriza�on of Hanging 
Incidents

Figure 8: Classifica�on within Poisoning 
Cases Subset
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In examining the case statuses within the studied 
sample of 155 cases, it was observed that 86 ante 
mortem cases accounted for 55.5% of the total 
cohort. Conversely, 69 cases (44.5%) were 
classified as missing, signifying instances where 
specific informa�on or data related to the case 
status was absent or unavailable. This 
underscores the importance of comprehensive 
and complete data collec�on in analyzing the 
status and details of cases within this study.

Discussion
The outcomes of this cross-sec�onal study, which 
involved 155 cases, reveal a wide array of 
demographic, geographic, and forensic elements. 
The findings shed light on various aspects of these 
cases, providing insights into the complexi�es and 
pa�erns that exist within forensic inves�ga�ons. 
To further contextualize these results, it is crucial 
to examine the demographic and geographic 
aspects alongside forensic details to understand 
the comprehensive picture painted by the study.
The demographic distribu�on of the sample 
revealed gender and religious affilia�ons, showing 
a balanced representa�on across genders and a 
predominantly Muslim majority. The study also 
showed diverse geographic distribu�on of cases 
across different regions, highligh�ng the 
varia�ons in the distribu�on of cases. These 
demographic and geographic nuances underscore 
the importance of considering cultural and 
regional factors in forensic analysis, as they may 
influence the pa�erns observed in the study. 
Maria reported in her paper that micro-graphical 
popula�on structure analysis is significant in 
forensic cases.6

The frequency distribu�on based on the month of 
birth and the analysis of inflicted injuries showed 
interes�ng pa�erns, demonstra�ng different 
frequencies in both birth months and types of 
injuries caused by various weapon categories. 
These pa�erns emphasize the need for precise 
categoriza�on methods in forensic inves�ga�ons 

to accurately interpret and document such cases. 
When comparing the pa�erns of birth months 
and types of injuries, it becomes evident that a 
more nuanced approach to classifica�on is 
essen�al for a comprehensive understanding of 
the data, considering the varied nature of the 
observed pa�erns.7

The examina�on of ligature marks, post mortem 
report statuses, and post mortem findings 
provided substan�al insights into the complexity 
and variability of forensic examina�ons. The 
prevalence of rigor mor�s and the presence or 
absence of parchmen�za�on in post mortem 
observa�ons showed dis�nct characteris�cs, 
contribu�ng to the mul�faceted nature of these 
examina�ons. In delving into the forensic details, 
it is apparent that the examina�on of ligature 
marks and post mortem findings adds depth to 
the understanding of the cases, showcasing the 
intricate nature of forensic inves�ga�ons. A study 
conducted on the informa�ve aspects of the 
ligature mark reported that proper inves�ga�on 
of the ligature marks can provide significant 
inputs regarding hanging and strangula�on cases.8 
Furthermore, the distribu�on of causes and 
nature of death among the decedents showed a 
diverse pa�ern, with a considerable number 
categorized as missing data, emphasizing the 
intricacy in classifying specific causes in some 
situa�ons. When considering the distribu�on of 
causes of death, the prevalence of missing data 
adds a layer of complexity to the analysis. This 
highlights the challenges in precisely classifying 
certain cases, underscoring the need for cau�on 
in drawing defini�ve conclusions from incomplete 
informa�on. A recent study concluded that the 
distribu�on of cause and nature of death is 
essen�al in be�er understanding the mortality 
dynamics of that region.9 To be�er understand 
the epidemiology in regards to forensic reports, 
distribu�on of causes and nature of death is 
essen�al.10
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Conclusion 
This study provides a comprehensive perspec�ve 
on the demographic, geographic, and forensic 
factors associated with 155 fatali�es, highligh�ng 
the diversity of the sampled popula�on through 
the distribu�on of demographic data including 
gender, religious affilia�on, geographic distribu-
�on, and birth months. The intricate nature of 
forensic examina�ons and classifica�ons is further 
emphasized through the examina�on of inflicted 
injuries, ligature marks, post mortem report 
statuses, and post mortem findings. The varied 
causes of death, including asphyxial deaths, 
poisoning, and external injuries, and the classifi-
ca�on of cases based on the presence or absence 
of parchmen�za�on and the classifica�on of 
poisoning cases provide insight into the character-
is�cs observed in post mortem examina�ons. The 
classifica�on of case statuses, such as ante 
mortem and missing cases, highlights the impor-
tance of comprehensive and accessible data. The 
findings contribute to the understanding of foren-
sic pa�erns within this dataset and serve as a 
founda�on for further research in forensic science 
and medicolegal inves�ga�ons. 
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Associa�on of Serum Uric Acid and Lipid Profile in Adults at a Ter�ary Level 
Hospital in Bangladesh

 Chanda M1,  Biswas T2,  Tannim N3,  Mahbub A4,  Yasmin R5,  Islam S6, *Rahman MA7
Abstract 
Background: While some studies have found a connection between increased uric acid and metabolic syndrome, nothing is currently known 

about the interaction between serum uric acid (SUA) and lipid profile. The purpose of this study was to evaluate the association between 

SUA and lipid profile in Bangladeshi adults as a whole. Materials and Methods: In this cross-sectional study, a total of 140 blood samples 

were collected from apparently healthy adults aged >18 years. SUA, lipid profile, liver enzymes and other biochemical markers were 

measured in the collected samples by using standard methods. All statistical analyses were performed by using SPSS version22.0 software 

and p<0.05 was considered statistically significant. Results: A total of 140 subjects were selected. Among them 70 were male and 70 were 

female. SUA showed significant positive correlation between SUA and TC, TG, LDL-C while negative correlation between SUA and HDL-C 

among all subjects (p<0.001). It also revealed that SUA, alanine aminotransferase (ALT), aspartate aminotransferase (AST) and 

gamma-glutamyl transferase (GGT) levels were significantly higher (p<0.001) in male than female group. Pearson’s correlation analysis 

showed that in all subjects there were significant positive correlation between SUA and serum ALT, AST & GGT (p<0.001). Conclusion: SUA 

is positively correlated with TC, TG and LDL-C in adults. More prospective studies are needed to clarify the complex relationship between 

SUA and lipid profile in the general population.

Introduc�on
Serum uric acid (SUA) is the major end product of 
the purine metabolism and the level of SUA is 
maintained by the balance between SUA produc-
�on and excre�on.1 Intracellularly uric acid can act 
as a pro-oxidant inducing the release of inflamma-
tory mediators and growth factors.2 Uric acid has 
been shown to contribute to lipoprotein oxida�on 
and inflamma�on which are thought to play vital 
roles in the development and progression of 
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nonalcoholic fa�y liver disease (NAFLD).3 Hyperu-
ricemia has been linked to both metabolic 
syndrome (MetS) and cardiovascular disease.4 The 
SUA was increased in most NAFLD pa�ents which 
was an independent risk factor for NAFLD. There-
fore, increased SUA may play the role of linking 
NAFLD with MetS.5 Dyslipidemia has long been 
understood to be a major metabolic event that 
raises the risk of cardiovascular disease (CVD) and 
atherosclerosis. It manifests as a change in the 
blood's lipoprotein concentra�ons. In Bangladesh, 
the levels of triglycerides, LDL cholesterol, and 
mean cholesterol are all rising. It has long been 
known that dyslipidemia is a major metabolic 
event that is associated with atherogenicity and 
cardiovascular disease (CVD). It can show up as a 
change in the concentra�ons of lipoprotein in 
plasma.6
Pa�ents with type 2 diabetes mellitus (T2DM) are 
thought to be at increased risk for renal problems 
due to elevated serum uric acid levels. In type 2 
diabetes, dyslipidemia poses a general risk for *Correspondence:  E-mail: ararashiqur@gmail.com
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cardiovascular problems. In T2DM pa�ents, a 
greater amount of SUA is thought to be a risk 
factor for kidney disorders.7 A number of cardio-
vascular disorders have been linked to abnormal 
levels of low-density lipoprotein cholesterols 
(LDL-C) and very-low-density lipoprotein choles-
terols (VLDL-C). Cardiovascular disorders of 
various kinds are the most frequent consequences 
among people with type 2 diabetes. Therefore, in 
T2DM pa�ents, dyslipidemia, frequently raised 
triglyceride (TG) levels, and low levels of high-den-
sity lipoprotein cholesterol (HDL-C) are significant 
issues.8 Evidence suggests that elevated SUA levels 
and increased ac�vity of liver enzymes 
gamma-glutamyl transferase (GGT) and alanine 
transaminase (ALT) and to a lesser extent aspar-
tate transaminase (AST) are also associated with 
the development of MetS and NAFLD. Hyperurice-
mia is quite prevalent worldwide; rates of 35.1% in 
the Seychelles for men and 8.7% for women, 
10.6% in Thailand, 7.2% for men and 0.04% for 
women in England and Scotland, 11.2% in the 
USA, and 8.4% in Saudi Arabia have all been docu-
mented. It is unclear how hyperuricemia and 
dyslipidemia are related.9-13           
The overall popula�on now experiences hyperu-
ricemia more frequently due to changes in 
modern lifestyle. Uric acid crystals start to develop 
on the artery wall when uric acid levels reach 
beyond 7 mg/dl, a condi�on known as hyper 
satura�on. Conversely, men and women are 
valued differently. Monosodium urate binds to 
plasma IgG. Platelets become ac�vated when the 
monosodium urate-IgG combina�on is recognized 
by the Fc receptor on the platelets. Through this 
process, blood coagula�on is induced. Cytokine 
secre�on is the cause of atherosclerosis progres-
sion.14 Elevated levels of blood uric acid have been 
associated with elevated insulin levels, also 
referred to as hyperinsulinemia, reduced physical 
ac�vity, excessive alcohol use, hypertension, 
elevated body mass index (BMI) and decreased 

HDL cholesterol levels.15 These traits are all associ-
ated with an increased risk of stroke and coronary 
artery disease (CAD). Because of this, there is 
disagreement on whether uric acid causes the 
pathologic processes observed in these disorders 
or if it is merely a co-exis�ng marker.16 Numerous 
inves�ga�ons have shown that, in pa�ents with 
coronary artery disease (CAD), hyperuricemia may 
be u�lized as an independent predictor of death 
a�er standard risk indicators were taken into 
considera�on.17 This study was conducted as an 
a�empt to find associa�on between uric acid 
levels and lipid profile in Bangladeshi adults.
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Introduc�on
Serum uric acid (SUA) is the major end product of 
the purine metabolism and the level of SUA is 
maintained by the balance between SUA produc-
�on and excre�on.1 Intracellularly uric acid can act 
as a pro-oxidant inducing the release of inflamma-
tory mediators and growth factors.2 Uric acid has 
been shown to contribute to lipoprotein oxida�on 
and inflamma�on which are thought to play vital 
roles in the development and progression of 

nonalcoholic fa�y liver disease (NAFLD).3 Hyperu-
ricemia has been linked to both metabolic 
syndrome (MetS) and cardiovascular disease.4 The 
SUA was increased in most NAFLD pa�ents which 
was an independent risk factor for NAFLD. There-
fore, increased SUA may play the role of linking 
NAFLD with MetS.5 Dyslipidemia has long been 
understood to be a major metabolic event that 
raises the risk of cardiovascular disease (CVD) and 
atherosclerosis. It manifests as a change in the 
blood's lipoprotein concentra�ons. In Bangladesh, 
the levels of triglycerides, LDL cholesterol, and 
mean cholesterol are all rising. It has long been 
known that dyslipidemia is a major metabolic 
event that is associated with atherogenicity and 
cardiovascular disease (CVD). It can show up as a 
change in the concentra�ons of lipoprotein in 
plasma.6
Pa�ents with type 2 diabetes mellitus (T2DM) are 
thought to be at increased risk for renal problems 
due to elevated serum uric acid levels. In type 2 
diabetes, dyslipidemia poses a general risk for 

Study settings and study population: This 
cross-sec�onal analy�cal study was conducted 
from 1st March, 2019 to 29th February, 2020 at 
the Department of Biochemistry, Sir Salimullah 
Medical College, Dhaka, Bangladesh. The study 
was conducted on 140 subjects (70 males and 70 
females). Apparently healthy people of 30 to 59 
years were included in the study. These subjects 
were selected from the a�endants accompanying 
the pa�ents a�ending the outpa�ent department 
of Sir Salimullah Medical College and Mi�ord 
Hospital. Study popula�on included both male 
and female categorized into four quar�les includ-
ing hyperuricemia on the basis of SUA level. Inclu-
sion criteria: (i) Healthy adults with age range of 
30- 59 years (ii) Both genders. Exclusion criteria: 
(i) Subjects with DM and renal failure. (ii) Those 
taking an�-hypertensive, an�-diabe�c, lipid-low-
ering and hypouricemic drugs. (iii) Chronic liver 
disease such as cirrhosis, liver cancer, viral hepa�-
�s, autoimmune hepa��s and taking hepatotoxic 
drugs and (iv) Alcoholism.
Anthropometric data collection: Using a measur-
ing device, height was measured (shoes off) and 
recorded to the closest few cen�meters. Body 

Materials and Methods
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cardiovascular problems. In T2DM pa�ents, a 
greater amount of SUA is thought to be a risk 
factor for kidney disorders.7 A number of cardio-
vascular disorders have been linked to abnormal 
levels of low-density lipoprotein cholesterols 
(LDL-C) and very-low-density lipoprotein choles-
terols (VLDL-C). Cardiovascular disorders of 
various kinds are the most frequent consequences 
among people with type 2 diabetes. Therefore, in 
T2DM pa�ents, dyslipidemia, frequently raised 
triglyceride (TG) levels, and low levels of high-den-
sity lipoprotein cholesterol (HDL-C) are significant 
issues.8 Evidence suggests that elevated SUA levels 
and increased ac�vity of liver enzymes 
gamma-glutamyl transferase (GGT) and alanine 
transaminase (ALT) and to a lesser extent aspar-
tate transaminase (AST) are also associated with 
the development of MetS and NAFLD. Hyperurice-
mia is quite prevalent worldwide; rates of 35.1% in 
the Seychelles for men and 8.7% for women, 
10.6% in Thailand, 7.2% for men and 0.04% for 
women in England and Scotland, 11.2% in the 
USA, and 8.4% in Saudi Arabia have all been docu-
mented. It is unclear how hyperuricemia and 
dyslipidemia are related.9-13           
The overall popula�on now experiences hyperu-
ricemia more frequently due to changes in 
modern lifestyle. Uric acid crystals start to develop 
on the artery wall when uric acid levels reach 
beyond 7 mg/dl, a condi�on known as hyper 
satura�on. Conversely, men and women are 
valued differently. Monosodium urate binds to 
plasma IgG. Platelets become ac�vated when the 
monosodium urate-IgG combina�on is recognized 
by the Fc receptor on the platelets. Through this 
process, blood coagula�on is induced. Cytokine 
secre�on is the cause of atherosclerosis progres-
sion.14 Elevated levels of blood uric acid have been 
associated with elevated insulin levels, also 
referred to as hyperinsulinemia, reduced physical 
ac�vity, excessive alcohol use, hypertension, 
elevated body mass index (BMI) and decreased 

HDL cholesterol levels.15 These traits are all associ-
ated with an increased risk of stroke and coronary 
artery disease (CAD). Because of this, there is 
disagreement on whether uric acid causes the 
pathologic processes observed in these disorders 
or if it is merely a co-exis�ng marker.16 Numerous 
inves�ga�ons have shown that, in pa�ents with 
coronary artery disease (CAD), hyperuricemia may 
be u�lized as an independent predictor of death 
a�er standard risk indicators were taken into 
considera�on.17 This study was conducted as an 
a�empt to find associa�on between uric acid 
levels and lipid profile in Bangladeshi adults.
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Results
A total of 140 par�cipants were chosen for this 
inves�ga�on. There were 70 males and 70 
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weight was assessed without shoes and in light 
clothing. Weight in kilograms divided by height 
in meters squared yielded the body mass index 
(BMI). A�er at least five minutes of rest in a quiet 
room, blood pressure was taken three �mes at 
two-minute intervals while si�ng down using a 
manual sphygmomanometer. All analyses were 
performed using the computed mean of the 
three blood pressure readings. Each pa�ent was 
interviewed prior to the collec�on of specimens, 
and per�nent informa�on was methodically 
documented in a standard pre-designed data 
sheet. The data was then amended and verified.
Study procedure: A�er a standard baseline 
biochemical inves�ga�on, a physical examina-
�on, and a history, these pa�ents were recruit-
ed. Following appropriate counseling, each 
par�cipant received a detailed explana�on of 
the study's purpose, goals, risks, and methodolo-
gy. Candidates were only sought out voluntarily 
to par�cipate in the study. The par�cipants were 
allowed to leave the research at any �me and 
wri�en informed permission was obtained from 
each subject. Socio-demographic as well as 
other relevant data were taken and recorded in 
the data collec�on sheet with a prefixed ques-
�onnaire. A blood sample was collected for 
biochemical variables to be measured.
Blood collection and laboratory analysis: Each 
par�cipant's overnight fas�ng blood sample, 
which included about 5 mL, was taken for 
biochemical evalua�ons. Serum uric acid (SUA), 
fas�ng plasma glucose (FPG), triglycerides (TG), 
total cholesterol (TC), low-density lipoprotein 
cholesterol (LDL-C), high-density lipoprotein 
cholesterol (HDL-C), liver enzymes - alkaline 
phosphatase (ALP), gamma-glutamyl transferase 
(GGT), aspartate aminotransferase (AST), and 
alanine aminotransferase (ALT) were all meas-

ured in the blood biochemical studies. Serum 
kine�c techniques were used to determine the 
liver enzyme ac�vity, and other biochemical 
parameters were examined by conven�onal 
colorimetric techniques. A biochemistry analyzer 
was used to measure the biochemical parame-
ters. Biochemical tests were done in the Biochem-
istry laboratory of Sir Salimullah Medical College, 
Dhaka.
Operational definitions:
•  Elevated liver enzymes defined as ALT >45 U/L 
in male and >34 U/L in female; AST >35 U/L in 
male and >31 U/L in female; GGT >55 U/L in male 
and >38 U/L in female.18
• Hyperuricemia was defined according to 
sex-specific SUA levels: SUA >7.0 mg/dL for male 
and >6.0 mg/dL for female.19
• Lipid profile cutoff level of TC, TG, HDL-C and 
LDL-C were < 200 mg/dl, < 150 mg/dl, > 40 mg/dl 
and < 100 mg/dl, respec�vely.20
Statistical analysis: Con�nuous variables were 
expressed as mean values and standard devia�on 
(SD), whereas categorical variables were 
described as frequencies and percentages. SUA 
levels were divided into quar�les including hyper-
uricemia. Sta�s�cal methods followed were 
unpaired students’ t-test, analysis of variance 
(ANOVA) test where indicated. Bonferroni test 
was performed to show the difference in between 
different categories of SUA level. Pearson’s corre-
la�on test was performed to analyze the rela�on 
between SUA level and lipid profile. All sta�s�cal 
analyses were performed by using SPSS version    
22.0 so�ware and p<0.05 was considered sta�s�-
cally significant.
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Table I: Baseline characteris�cs of study subjects (n=140)

Table II: Biochemical parameters of study subjects (n=140)

females among them. The study individuals' base-
line characteris�cs are shown in Table I. Male 
average age (±SD) was 44.43±7.32 years, while 
female average was 42.80±6.92 years. Addi�onal-
ly, it showed that there was no age-related sta�s-
�cally significant difference between the two 
groups. Regarding BMI, there was no significant 
difference found between the two cohorts. Males 
had a considerably higher mean (±SD) SBP in 
mmHg than females (130.83±12.08 vs. 
125.71±13.89, p<0.05). The average DBP in mmHg 

Variables
 All subjects 

(n=140) 
Male 

(n=70) 
Female 
(n=70) p-value 

Age (years) 43.62±7.15 44.43±7.32 42.80±6.92 0.175 
BMI (kg/m2) 24.11±2.86 24.51±2.87 23.71±2.81 0.099 

SBP (mmHg) 128.27±13.22 130.83±12.08 125.71±13.89 <0.05 

DBP (mmHg) 85.21±9.96 87.50±9.66 82.93±9.80 <0.01 

 

(87.50±9.66 against 82.93±9.80, p<0.01) showed 
a significant difference between the male and 
female genders.

Results were expressed as mean±SD.
Unpaired student’s t-test was performed to compare between group means.

Results were expressed as mean±SD and *geometric mean±SD.
Unpaired student’s t-test was performed to compare between group means.

Table II showed mean±SD of the biochemical 
parameters. Analysis of lipid profile showed that 
TC (p<0.05) and LDL-C (p<0.05) level were signifi-
cantly higher in male than female subjects where-
as HDL-C (p<0.01) was significantly lower in male 
than female group and also serum uric acid (SUA), 
ALT, AST and GGT levels were significantly 
(p<0.001) higher in male than female group. How-

ever, in cases of TG and FPG no significant differ-
ence was observed in between groups.

Biochemical 
parameters 

All subjects 
(n=140) 

Male 
(n=70) 

Female 
(n=70) 

p-value 

FPG (mmol/L) 5.34±1.11 5.45±1.16 5.22±1.04 0.228 

*SUA (mg/dl) 4.94±1.35 5.46±1.33 4.49±1.32 <0.001 

*TC (mg/dl) 193.86±21.97 198.30±23.04 189.43±20.03 <0.05 

*TG (mg/dl) 157.01±26.09 160.14±21.15 153.89±30.06 0.157 

*HDL-C (mg/dl) 39.93±4.38 38.90±4.08 40.96±4.46 <0.01 

*LDL-C (mg/dl) 125.80±12.60 128.09±13.21 123.51±11.61 <0.05 

ALT (U/L) 29.51±1.33 33.88±1.32 25.70±1.26 <0.001 

AST (U/L) 27.54±1.32 31.62±1.29 24.55±1.27 <0.001 

GGT (U/L) 35.48±1.46 43.65±1.42 29.51±1.34 <0.001 
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Table III: Characteris�cs of subjects categorized by SUA level in all subjects (n=140)
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Results were expressed as mean±SD and *geometric mean±SD. ANOVA test was performed to compare all the variables 
between normal SUA and hyperuricemia.

Table II showed mean±SD of the biochemical 
parameters. Analysis of lipid profile showed that 
TC (p<0.05) and LDL-C (p<0.05) level were signifi-
cantly higher in male than female subjects where-
as HDL-C (p<0.01) was significantly lower in male 
than female group and also serum uric acid (SUA), 
ALT, AST and GGT levels were significantly 
(p<0.001) higher in male than female group. How-

ever, in cases of TG and FPG no significant differ-
ence was observed in between groups.

Table III showed the characteris�cs of study 
subjects categorized by serum uric acid (SUA) 
level. Par�cipants in the higher quar�les of SUA 
and hyperuricemia showed an increasing pa�ern 

of age as well as BMI, SBP and DBP. Serum 
biochemical parameters such as TC, TG, LDL-C, 

In table IV Pearson’s correla�on analysis showed 
that significant posi�ve correla�on between SUA 

and TC, TG, LDL-C while nega�ve correla�on 
between SUA and HDL-C among all subjects 
(p<0.001). These correla�ons were also signifi-
cant among male and female subjects. And also 
in all subjects there were significant posi�ve 
correla�on between SUA and serum ALT, AST, 
GGT (p<0.001).

Variables
 

Quar�les of normal serum uric acid (SUA) 
Hyperuricemia 

(n=18) 
p-value Q1 

(n=26)
 

Q2 
(n=32)

 

Q3 
(n=34)

 

Q4 
(n=30)

 
*SUA (mg/dl) 3.34±1.14 4.20±1.08 4.97±1.09 6.05±1.08 8.28±1.15 <0.001 

Age (yrs) 37.54±5.85 39.75±5.61 44.06±5.60 48.50±5.53 50.33±4.70 <0.001 

BMI (kg/m2) 21.47±2.73 23.36±2.34 24.15±2.42 25.21±1.98 27.38±1.63 <0.001 

SBP(mmHg) 118.65±12.37 122.19±10.77 127.50±12.51 135.93±7.45 141.67±9.39 <0.001 

DBP(mmHg) 77.69±8.63 80.94±8.93 87.79±7.41 88.50±8.00 93.33±10.85 <0.001 

FPG (mmol/L) 4.67±0.96 5.05±0.99 5.17±0.75 5.55±0.65 6.78±1.37 <0.001 

*TC (mg/dl) 178.42±21.50 183.47±14.89 190.18±12.88 205.60±14.75 222.06±22.10 <0.001 

*TG (mg/dl) 135.85±12.28 146.13±21.69 160.29±32.52 169.37±15.41 180.17±16.12 <0.001 

*HDL-C (mg/dl) 42.73±3.69 41.81±3.37 40.50±4.16 37.43±3.65 35.61±3.11 <0.001 

*LDL-C (mg/dl) 115.69±11.83 120.97±10.61 124.32±9.16 133.60±8.60 138.78±10.36 <0.001 

ALT (U/L) 23.44±1.34 26.91±1.29 29.51±1.26 33.88±1.20 39.81±1.16 <0.001 

AST (U/L) 21.88±1.38 25.70±1.25 27.54±1.27 32.36±1.16 37.15±1.16 <0.001 

GGT (U/L) 25.12±1.49 31.62±1.41 36.31±1.33 44.67±1.26 50.11±1.22 <0.001 

ALT, AST, GGT and FPG all intended to increase 
from lowest to highest quar�les of SUA and 
hyperuricemic subgroup while HDL-C intended 
to decrease from lowest to highest quar�les of 
SUA and hyperuricemic subgroup (p<0.001).



33

Discussion
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In this study it was observed that there was no 
significant age difference between male and 
female subjects. However, it was not consistent 
with the study done by Yang21 who found a 
significant age difference between two groups. 
The study showed that BMI did not differ in 
between two groups. Similar results were 
observed by a Chinese study.21 In this study, mean 
(±SD) SBP and DBP in mmHg of male differed to 
some extent from those of female (130.83±12.08 
vs 125.71±13.89 and  87.50±9.66 vs 82.93±9.80, 
p<0.01). Similar observa�on was found in other 
studies.5,21 It was evident from the study that 
par�cipants with hyperuricemia as well as those 
in the highest quar�le (Q4) of SUA within 
reference range had elevated lipid profile (TC, TG, 
LDL-C). The data of this study also revealed that 
there is a stepwise increase in lipid profile with 
increasing levels of SUA even within the 
reference range. Par�cipants with increasing 
quar�les of SUA and hyperuricemia showed an 

Table IV: Correla�on of SUA (mg/dl) with TC, TG, HDL-C, LDL-C in study subjects (n=140)

increasing trend in levels of TC, TG, LDL-C, FPG as 
well as age, BMI, SBP, DBP except HDL-C which 
showed decreasing trend with increasing SUA 
level. Nearly similar pa�ern of observa�on was 
reported by two studies.5,22 Following stra�fica�on 
based on the SUA level quar�les, it became clear 
that par�cipants of both genders had higher 

percentages of TC, TG, and LDL fat profiles as well 
as higher uric acid quar�les overall and in the 
hyperuricemic subgroup.  Several researchers 
no�ced almost iden�cal results.5,21 In line with 
previous research, the current study found that 
SUA was inversely connected with HDL-C in both 
genders and significantly and posi�vely correlated 
with TC, TG, LDL-C, as well as ALT, AST, and GGT.23 
Addi�onally, our results suggested that a higher 
SUA is connected to a lipid profile on its own.
According to Zhang24, elevated xanthine 
oxidoreductase ac�vity might cause an increase in 
uric acid produc�on, which can hasten the onset 
of nonalcoholic fa�y liver disease (NAFLD). By 
encouraging the over-expression of pro-lipogenic 
enzymes such as sterol regulatory element binding 
proteins25, elevated uric acid causes the buildup of 
triglycerides. Research indicates that reac�ve 
oxygen species are produced in tandem with the 
uric acid that xanthine oxidoreductase catalyzes. 
Thus, NAFLD development is caused by oxida�ve 
stress mediated by xanthine oxidoreductase.26 

Data were log transformed.
Correla�ons were determined by pearson’s correla�on co-efficient test.

In table IV Pearson’s correla�on analysis showed 
that significant posi�ve correla�on between SUA 

and TC, TG, LDL-C while nega�ve correla�on 
between SUA and HDL-C among all subjects 
(p<0.001). These correla�ons were also signifi-
cant among male and female subjects. And also 
in all subjects there were significant posi�ve 
correla�on between SUA and serum ALT, AST, 
GGT (p<0.001).

Parameters
 All subjects (n=140) Male  (n=70) Female  (n=70) 

r value p-value r value p-value r value p-value 
TC (mg/dl) +0.621 <0.001 +0.640 <0.001 +0.541 <0.001 
TG (mg/dl) +0.534 <0.001 +0.696 <0.001 +0.420 <0.001 

HDL-C(mg/dl) -0.549 <0.001 -0.446 <0.001 -0.617 <0.001 
LDL-C (mg/dl) +0.592 <0.001 +0.615 <0.001 +0.513 <0.001 

ALT(U/L) +0.656 <0.001 +0.580 <0.001 +0.633 <0.001 
AST(U/L) +0.678 <0.001 +0.607 <0.001 +0.653 <0.001 
GGT(U/L) +0.697 <0.001 +0.613 <0.001 +0.706 <0.001 

However, it has been reported that SUA is 
significantly associated with hypertension, 
obesity, CVD, hypertriglyceridemia and 
hyperglycemia which may increase the risk of 
MetS.27 Moreover, SUA has been considered as a 
marker of oxida�ve stress associated with CVD28 
and MetS. MetS is therefore thought to have a 
significant impact on the onset or course of 
NAFLD. Increased blood uric acid levels have also 
been linked to the onset of nonalcoholic fa�y liver 
disease (NAFLD), which can result in cirrhosis. 
According to certain research, uric acid levels and 
lipid profiles are highly correlated, and uric acid 
levels may be impacted by factors such as age, 
gender, smoking, alcohol use, obesity, and insulin 
resistance.29 Our findings are supported by the 
study conducted by Baliarsingh30, which shown 
that hypertriglyceridemia is significantly elevated 
when serum uric acid levels rise.
There is enough evidence to conclude that 
cardiovascular illnesses and hyperuricemia are 
related.31-34 In addi�on to being linked to an 
increased risk of oxida�ve stress and the 
produc�on of free radicals, hyperuricemia 
predisposes people to the development of 
hypertension and may eventually be the precursor 
to cardiovascular disease.35 The study using animal 
models has demonstrated that uric acid 
significantly increases MCP-1 expression and 
release, macrophage infiltra�on, and the 
expression of the proinflammatory cytokine TNF-α 
in vascular smooth muscles. These events can 
ul�mately result in smooth muscle 
atherosclerosis.36-38 There are addi�onal factors 
that raise a pa�ent's risk of CVD in hyperuricemic 
individuals. Bendek presented one of the first 
studies demonstra�ng hypertriglyceridemia in 
hyperuricemic individuals, and further research 
has confirmed this correla�on.39 There is an 
inverse associa�on between uric acid and HDL, 
according to several research. HDL nega�vely 
correlate with hyperuricemia led to a drop in HDL, 
which in turn increases atherosclerosis and 

ul�mately put people at risk for CVD. LDL 
cholesterol is always regarded as bad cholesterol, 
and an increase in LDL causes atherosclerosis, 
which can results a variety of cardiovascular 
problems, including myocardial infarc�on and 
angina.40-42
In our study, it can be concluded that almost all 
the variables except HDL-C are increased with the 
increment of SUA level and hyperuricemia. 
Increased SUA is associated with elevated lipid 
profile (TC, TG, LDL-C) and also liver enzymes (ALT, 
AST and GGT) in adults and this associa�on is 
independent of other confounding factors. 
Subjects in higher quar�les of SUA and 
hyperuricemia showed an increasing pa�ern of 
age with significantly higher BMI, SBP, DBP, FPG, 
TC, TG, LDL-C, ALT, AST, GGT and lower HDL-C. The 
varia�on of these parameters based on quar�les 
of SUA and hyperuricemia were almost similar in 
both genders. Pearson’s correla�on analysis 
showed posi�ve correla�on of SUA with TC, TG, 
LDL-C, ALT, AST, GGT and nega�ve correla�on with 
HDL-C among all male as well female study 
subjects. 
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In this study it was observed that there was no 
significant age difference between male and 
female subjects. However, it was not consistent 
with the study done by Yang21 who found a 
significant age difference between two groups. 
The study showed that BMI did not differ in 
between two groups. Similar results were 
observed by a Chinese study.21 In this study, mean 
(±SD) SBP and DBP in mmHg of male differed to 
some extent from those of female (130.83±12.08 
vs 125.71±13.89 and  87.50±9.66 vs 82.93±9.80, 
p<0.01). Similar observa�on was found in other 
studies.5,21 It was evident from the study that 
par�cipants with hyperuricemia as well as those 
in the highest quar�le (Q4) of SUA within 
reference range had elevated lipid profile (TC, TG, 
LDL-C). The data of this study also revealed that 
there is a stepwise increase in lipid profile with 
increasing levels of SUA even within the 
reference range. Par�cipants with increasing 
quar�les of SUA and hyperuricemia showed an 

increasing trend in levels of TC, TG, LDL-C, FPG as 
well as age, BMI, SBP, DBP except HDL-C which 
showed decreasing trend with increasing SUA 
level. Nearly similar pa�ern of observa�on was 
reported by two studies.5,22 Following stra�fica�on 
based on the SUA level quar�les, it became clear 
that par�cipants of both genders had higher 

percentages of TC, TG, and LDL fat profiles as well 
as higher uric acid quar�les overall and in the 
hyperuricemic subgroup.  Several researchers 
no�ced almost iden�cal results.5,21 In line with 
previous research, the current study found that 
SUA was inversely connected with HDL-C in both 
genders and significantly and posi�vely correlated 
with TC, TG, LDL-C, as well as ALT, AST, and GGT.23 
Addi�onally, our results suggested that a higher 
SUA is connected to a lipid profile on its own.
According to Zhang24, elevated xanthine 
oxidoreductase ac�vity might cause an increase in 
uric acid produc�on, which can hasten the onset 
of nonalcoholic fa�y liver disease (NAFLD). By 
encouraging the over-expression of pro-lipogenic 
enzymes such as sterol regulatory element binding 
proteins25, elevated uric acid causes the buildup of 
triglycerides. Research indicates that reac�ve 
oxygen species are produced in tandem with the 
uric acid that xanthine oxidoreductase catalyzes. 
Thus, NAFLD development is caused by oxida�ve 
stress mediated by xanthine oxidoreductase.26 

Limita�ons
The present study shows an important correla�on 
between lipid profiles and SUA in Bangladeshi 
adults. Moreover, adult Bangladeshis may have a 
decreased risk of associated cardiovascular 
disease if they do not have dyslipidemia or hyper-
uricemia. Further inves�ga�on that takes factors 
such as lifestyle, diabetes, and hypertension is 
needed to have a more thorough understanding 
of the study outcome. 

Acknowledgments: The authors are grateful to 
the par�cipants of the study.

Author contribu�ons: Conceptualiza�on, meth-
odology and so�ware by Manashe Chanda, Tapos 
Biswas and Nazia Tannim. Data cura�on, wri�ng 
original dra� prepara�on by Manashe Chanda, 
Md. Ashiqur Rahman and Sadia Islam. Data cura-

However, it has been reported that SUA is 
significantly associated with hypertension, 
obesity, CVD, hypertriglyceridemia and 
hyperglycemia which may increase the risk of 
MetS.27 Moreover, SUA has been considered as a 
marker of oxida�ve stress associated with CVD28 
and MetS. MetS is therefore thought to have a 
significant impact on the onset or course of 
NAFLD. Increased blood uric acid levels have also 
been linked to the onset of nonalcoholic fa�y liver 
disease (NAFLD), which can result in cirrhosis. 
According to certain research, uric acid levels and 
lipid profiles are highly correlated, and uric acid 
levels may be impacted by factors such as age, 
gender, smoking, alcohol use, obesity, and insulin 
resistance.29 Our findings are supported by the 
study conducted by Baliarsingh30, which shown 
that hypertriglyceridemia is significantly elevated 
when serum uric acid levels rise.
There is enough evidence to conclude that 
cardiovascular illnesses and hyperuricemia are 
related.31-34 In addi�on to being linked to an 
increased risk of oxida�ve stress and the 
produc�on of free radicals, hyperuricemia 
predisposes people to the development of 
hypertension and may eventually be the precursor 
to cardiovascular disease.35 The study using animal 
models has demonstrated that uric acid 
significantly increases MCP-1 expression and 
release, macrophage infiltra�on, and the 
expression of the proinflammatory cytokine TNF-α 
in vascular smooth muscles. These events can 
ul�mately result in smooth muscle 
atherosclerosis.36-38 There are addi�onal factors 
that raise a pa�ent's risk of CVD in hyperuricemic 
individuals. Bendek presented one of the first 
studies demonstra�ng hypertriglyceridemia in 
hyperuricemic individuals, and further research 
has confirmed this correla�on.39 There is an 
inverse associa�on between uric acid and HDL, 
according to several research. HDL nega�vely 
correlate with hyperuricemia led to a drop in HDL, 
which in turn increases atherosclerosis and 

ul�mately put people at risk for CVD. LDL 
cholesterol is always regarded as bad cholesterol, 
and an increase in LDL causes atherosclerosis, 
which can results a variety of cardiovascular 
problems, including myocardial infarc�on and 
angina.40-42
In our study, it can be concluded that almost all 
the variables except HDL-C are increased with the 
increment of SUA level and hyperuricemia. 
Increased SUA is associated with elevated lipid 
profile (TC, TG, LDL-C) and also liver enzymes (ALT, 
AST and GGT) in adults and this associa�on is 
independent of other confounding factors. 
Subjects in higher quar�les of SUA and 
hyperuricemia showed an increasing pa�ern of 
age with significantly higher BMI, SBP, DBP, FPG, 
TC, TG, LDL-C, ALT, AST, GGT and lower HDL-C. The 
varia�on of these parameters based on quar�les 
of SUA and hyperuricemia were almost similar in 
both genders. Pearson’s correla�on analysis 
showed posi�ve correla�on of SUA with TC, TG, 
LDL-C, ALT, AST, GGT and nega�ve correla�on with 
HDL-C among all male as well female study 
subjects. 



References
1. Hediger MA, Johnson RJ, Miyazaki H et al. 
Molecular physiology of urate transport. 
Physiology. 2005 Apr;20(2):125-133.

2. Kang DH, Han L, Ouyang X et al. Uric acid causes 
vascular smooth muscle cell prolifera�on by 
entering cells via a func�onal urate transporter. 
Am J Nephrol. 2005 Sep-Oct;25(5):425-433.

3. Baldwin W, McRae S, Marek G et al. 
Hyperuricemia as a mediator of the 
proinflammatory endocrine imbalance in the 
adipose �ssue in a murine model of the metabolic 
syndrome. Diabetes. 2011 Apr 1;60(4):1258-1269. 

4. Gagliardi AC, Miname MH, Santos RD. Uric acid: 
a marker of increased cardiovascular risk. 
Atherosclerosis. 2009 Jan 1;202(1):11-17.

5. Chen S, Guo X, Yu S et al. Associa�on between 
serum uric acid and elevated alanine 
aminotransferase in the general popula�on. Int J 
Environ Res Public Health. 2016 Aug 24;13(9):841.

Ad-din Sakina Women’s Medical College Journal. 2024; 5 (1) 

6. Kumar S, Mondal H, Lata M et al. Correla�on of 
serum uric acid with lipid profile in pa�ents with 
type 2 diabetes mellitus with normal crea�nine 
level: Report from a ter�ary care hospital in India. 
J Family Med Prim Care. 2022 Jun 1;11(6):3066 
-3070.

7. Obermayr RP, Temml C, Gutjahr G et al. 
Elevated uric acid increases the risk for kidney 
disease. J Am Soc Nephrol. 2008 Dec;19(12): 
2407-2413. 

8. Ba�s� WP, Palmisano J, Keane WE. 
Dyslipidemia in pa�ents with type 2 diabetes. 
rela�onships between lipids, kidney disease and 
cardiovascular disease. Clin Chem Lab Med. 2003 
Sep;41(9):1174-1181.

9. Al-Meshaweh AF, Jafar Y, Asem M et al. 
Determinants of blood uric acid levels in a 
dyslipidemic Arab popula�on. Med Princ Pract. 
2012;21(3):209-216.

10. Villegas R, Xiang YB, Cai Q et al. Prevalence and 
determinants of hyperuricemia in middle-aged, 
urban Chinese men. Metab Syndr Relat Disord. 
2010 Jun;8(3):263-370.

11. Lohsoonthorn V, Dhanamun B, Williams MA. 
Prevalence of hyperuricemia and its rela�onship 
with metabolic syndrome in Thai adults receiving 
annual health exams. Arch Med Res. 2006 
Oct;37(7):883-889. 

12. Sturge RA, Sco� JT, Kennedy AC et al. Serum 
uric acid in England and Scotland. Ann Rheum Dis. 
1977 Oct;36(5):420-427.

13. Schmidt MI, Watson RL, Duncan BB et al. 
Clustering of dyslipidemia, hyperuricemia, 
diabetes, and hypertension and its associa�on 
with fas�ng insulin and central and overall obesity 
in a general popula�on. Atherosclerosis Risk in 
Communi�es Study Inves�gators. Metabolism. 
1996 Jun;45(6):699-706. 

Conflict of interest: Authors have no conflict of 
interest to declare. 

Ethical approval: This study was approved by the 
Ins�tu�onal Ethics Commi�ee of Sir Salimullah 
Medical College, Dhaka (SSMC/2019/194). All 
par�cipants were informed about the study and 
they gave their wri�en consent before inclusion in 
the study.

35

�on and wri�ng original dra� prepara�on by 
Manashe Chanda, Md. Ashiqur Rahman and Sadia 
Islam. Visualiza�on and inves�ga�on by Nazia 
Tannim and Afsana Mahbub. Supervision by 
Manashe Chanda and Tapos Biswas. So�ware and 
valida�on by Sadia Islam and Afsana Mahbub. 
Wri�ng, reviewing and edi�ng by Md. Ashiqur 
Rahman and Manashe Chanda. 



36

Ad-din Sakina Women’s Medical College Journal. 2024; 5 (1) 

14. Agete TH, Eshetu NG. Factors associated with 
atherogenic dyslipidemia among hypertensive 
pa�ents at southern Ethiopia. Int. J. Med. Med. 
Sci. 2018 Jul 31;10(7):86-93. 

15. Yu Y, Fang W, Wang D et al. Contribu�on of 
Nontradi�onal Lipid Profiles to Hyperuricemia in a 
Hypertensive Popula�on: Findings from the China 
Hypertension Registry Study. [Incomplete peer 
reviewed preprint manuscript]

16. Athyros VG, Mikhailidis DP, Papageorgiou AA 
et al. Targe�ng vascular risk in pa�ents with 
metabolic syndrome but without diabetes. 
Metabolism. 2005 Aug 1;54(8):1065-1074. 

17. Rathore V, Singh N, Rastogi P et al. Lipid profile 
and its correla�on with C-reac�ve protein in 
pa�ents of acute myocardial infarc�on. Int J Res 
Med Sci. 2017 May;5(5):2182-2186.

18. Lopez J. Carl A. Bur�s and David E. Bruns: Tietz 
Fundamentals of Clinical Chemistry and Molecular 
Diagnos�cs, 7th ed: Elsevier, Amsterdam, 1075 
pp, ISBN 978-1-4557-4165-6. Indian J Clin 
Biochem. 2015 Apr;30(2):243.

19. Lamb EJ, Path FR, Price CP. 21 Kidney Func�on 
Tests—Crea�nine, Urea, and Uric Acid. Tietz 
Fundamentals of Clinical Chemistry and Molecular 
Diagnos�cs-E-Book. 2014 Feb 26:364.  

20. Expert Panel on Detec�on E. Execu�ve 
summary of the third report of the Na�onal 
Cholesterol Educa�on Program (NCEP) expert 
panel on detec�on, evalua�on, and treatment of 
high blood cholesterol in adults (adult treatment 
panel III). Jama. 2001 May 16;285(19):2486-2497. 

21. Yang H, Li D, Song X et al. Joint associa�ons of 
serum uric acid and ALT with NAFLD in elderly 
men and women: a Chinese cross-sec�onal study. 
J Transl Med. 2018 Oct 17;16(1):285.

22. Zhou Z, Song K, Qiu J et al. Associa�ons 
between serum uric acid and the remission of 

non-alcoholic fa�y liver disease in Chinese males. 
PLoS One. 2016 Nov 11;11(11): e0166072.

23. Nakamura K, Sakurai M, Miura K et al. Serum 
gamma-glutamyltransferase and the risk of 
hyperuricemia: a 6-year prospec�ve study in 
Japanese men. Horm Metab Res. 2012 
Dec;44(13):966-974.

24. Zhang J, Xu C, Zhao Y et al. The significance of 
serum xanthine oxidoreductase in pa�ents with 
nonalcoholic fa�y liver disease. Clin Lab. 
2014;60(8):1301-1307.

25. -Choi YJ, Shin HS, Choi HS et al. Uric acid 
induces fat accumula�on via genera�on of 
endoplasmic re�culum stress and SREBP-1c 
ac�va�on in hepatocytes. Lab Invest. 2014 
Oct;94(10):1114-1125. 

26. Baskol G, Baskol M, Kocer D. Oxida�ve stress 
and an�oxidant defenses in serum of pa�ents 
with non-alcoholic steatohepa��s. Clin Biochem. 
2007 Jul;40(11):776-780. 

27. Conen D, Wietlisbach V, Bovet P et al. 
Prevalence of hyperuricemia and rela�on of 
serum uric acid with cardiovascular risk factors in 
a developing country. BMC public health. 2004 
Dec; 4:1-9.

28. Marchesini G, Brizi M, Bianchi G et al. 
Nonalcoholic fa�y liver disease: a feature of the 
metabolic syndrome. Diabetes. 2001 Aug 
1;50(8):1844-1850.

29. Zhao LJ, Zhao D, Liu J et al. Associa�on 
between serum uric acid and triglyceride in a 
Chinese community. Zhonghua nei ke za zhi. 2005 
Sep 1;44(9):664-667. 

30. Baliarsingh S, Sharma N. Serum uric acid level 
is an indicator of total cholesterol and low density 
lipoprotein cholesterol in men below 45 years in 
age but not older males. Clin Lab. 
2012;58(5-6):545-450.

1. Lundgren, E., & Rastad, j. (2001), Surgical Endo-
crinology, Philadelphia, Pa, USA: Lippinco� 
Williams and Wilkins; 2001, Diagnosis, natural 
history and interven�on in sporadic primary 
hyperparathyroidism; pp. 137-167.

2. Fraser WD. Hyperparathyroidism. Lancet. 2009 
Jul 11;374(9684):145-158.

3. Dauphine RT, Riggs BL, Scholz DA. Back pain and 
vertebral crush fractures: an unemphasized mode 
of presenta�on for primary hyperparathyroidism. 
Ann Intern Med. 1975 Sep;83(3):365-367.

4. Graal MB, Wolffenbu�el BH. Consequences of 
long-term hyperparathyroidism. Neth J Med. 1998 
Jul;53(1):37-42.

5. Zhou J, Li X, Dong M, et al. Situa�on and causes 
of misdiagnosis of primary hyperparathyroidism in 
China. Chin J Modern Med.2006;16:1040-1043.

6. Nu� R, Merlo� D, Gennari L. Vitamin D deficien-
cy and primary hyperparathyroidism. J Endocrinol 
Invest. 2011 Jul;34(7 Suppl):45-49.

7. Parmar G, Chadha M. The Changing Face of 
Primary Hyperparathyroidism. Indian J Endocrinol 
Metab. 2018 May-Jun;22(3):299-300.



37

Ad-din Sakina Women’s Medical College Journal. 2024; 5 (1) 

31. GERTLER MM, GARN SM, LEVINE SA. Serum 
uric acid in rela�on to age and physique in health 
and in coronary heart disease. Ann Intern Med. 
1951 Jun;34(6):1421-1431. 

32. Verdecchia P, Schillaci G, Reboldi G et al. 
Rela�on between serum uric acid and risk of 
cardiovascular disease in essen�al hypertension: 
the PIUMA study. Hypertension. 2000 
Dec;36(6):1072-1078. 

33. Rahman MA, Islam S, Lubaba MS, Akram A. 
Study of Uric acid and Serum Crea�nine in 
Diabe�c and Non-Diabe�c pa�ents in a ter�ary 
hospital, Dhaka. Int. j. adv. mul�disc. res. stud. 
2022; 2(6):226-228. 

34.  Kang DH. Poten�al role of uric Acid as a risk 
factor for cardiovascular disease. Korean J Intern 
Med. 2010 Mar;25(1):18-20. 

35. Baldwin W, McRae S, Marek G et al. 
Hyperuricemia as a mediator of the 
proinflammatory endocrine imbalance in the 
adipose �ssue in a murine model of the metabolic 
syndrome. Diabetes. 2011 Apr 1;60(4):1258-1269.

36. AshiqurRahman M, Islam S, Rahaman S et al. 
Assessment the Levels of Serum Ferri�n and Some 
Biochemical Parameters in Type 2 Diabe�c 
Subjects A�ending A Ter�ary Hospital in 
Bangladesh. Molecular Mechanism Research. 
2023 Dec 13;1(1).

37. Benedek TG. Correla�ons of serum uric acid 
and lipid concentra�ons in normal, gouty, and 
atherosclero�c men. Ann Intern Med. 1967 
May;66(5):851-861.

38. Lin SD, Tsai DH, Hsu SR. Associa�on between 
serum uric acid level and components of the 
metabolic syndrome. J Chin Med Assoc. 2006 
Nov;69(11):512-516.

39. Perez-Pozo SE, Schold J, Nakagawa T et al. 
Excessive fructose intake induces the features of 

metabolic syndrome in healthy adult men: role of 
uric acid in the hypertensive response. Int J Obes 
(Lond). 2010 Mar;34(3):454-561.

40. Islam S, AshiqurRahman M, AnamChowdhury 
S et al. A review: Serum Lipid Profile Status in 
Cardiovascular Disease. Molecular Mechanism 
Research. 2023 Dec 13;1(1).

41. Shelmadine B, Bowden RG, Wilson RL et al. 
The effects of lowering uric acid levels using 
allopurinol on markers of metabolic syndrome in 
end-stage renal disease pa�ents: a pilot study. 
Anadolu Kardiyol Derg. 2009 Oct;9(5):385-389.

42. Islam S, Hossen MA, Rahman MA et al. Serum 
uric acid level among type-2 diabetes subjects 
a�ending in a ter�ary hospital of Bangladesh. 
WJBPHS. 2022;12(1):081-085.

1. Lundgren, E., & Rastad, j. (2001), Surgical Endo-
crinology, Philadelphia, Pa, USA: Lippinco� 
Williams and Wilkins; 2001, Diagnosis, natural 
history and interven�on in sporadic primary 
hyperparathyroidism; pp. 137-167.

2. Fraser WD. Hyperparathyroidism. Lancet. 2009 
Jul 11;374(9684):145-158.

3. Dauphine RT, Riggs BL, Scholz DA. Back pain and 
vertebral crush fractures: an unemphasized mode 
of presenta�on for primary hyperparathyroidism. 
Ann Intern Med. 1975 Sep;83(3):365-367.

4. Graal MB, Wolffenbu�el BH. Consequences of 
long-term hyperparathyroidism. Neth J Med. 1998 
Jul;53(1):37-42.

5. Zhou J, Li X, Dong M, et al. Situa�on and causes 
of misdiagnosis of primary hyperparathyroidism in 
China. Chin J Modern Med.2006;16:1040-1043.

6. Nu� R, Merlo� D, Gennari L. Vitamin D deficien-
cy and primary hyperparathyroidism. J Endocrinol 
Invest. 2011 Jul;34(7 Suppl):45-49.

7. Parmar G, Chadha M. The Changing Face of 
Primary Hyperparathyroidism. Indian J Endocrinol 
Metab. 2018 May-Jun;22(3):299-300.



38

Unusual Presenta�on of Primary Hyperparathyroidism in a Young Girl: 
A Case Report and Review of Literature.

 Rokonuzzaman SM1, Saha A2, *Islam MM3 Alam MM4, Rashid MM5 
Touky AH6, Alam F7, Al Amin RM8, Oyon RT9

Abstract 
Primary hyperparathyroidism presenting as a severe bone disease in adolescents is rare. We herein report a case of 21 years old Bangla-

deshi Muslim female, initially presenting with progressive height loss, generalized weakness, gradual weight loss and then gradually 

developed large joint pain. Subsequent biochemical, radiographic & scintigraphic findings were consistent with primary hyperparathy-

roidism due to a parathyroid adenoma

Background
Primary hyperparathyroidism is a disorder of one 
or more of the parathyroid glands. It is the third 
most common endocrine disorder a�er diabetes 
mellitus & thyroid disease. The parathyroid glands 
become overac�ve & secrete excess amounts of 
parathyroid hormone. As a result, blood calcium 
rises to a level that is higher than normal. Popula-
�on screening in the context of bone health has 
led to the iden�fica�on of a new clinical en�ty, 
normocalcemic primary hyperparathyroidism 
(PHPT).1 These pa�ents have persistently elevated 
parathyroid hormone (PTH) levels despite normal 
serum calcium concentra�ons when causes of 
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secondary hyperparathyroidism have been exclud-
ed. The incidence of PHPT is increasing with a rate 
of 42 in 100,000 per year. While in women over 60 
years of age the average annual incidence 
approaches 190: 100,000 per year.1,2

A 21-year-old Muslim female with no known 
comorbidi�es was admi�ed in the Medicine ward 
of U�ara Adhunik Medical College Hospital on 
24.02.22 with the complaints of generalized 
weakness for 1 year, progressive height loss of 1� 
from 4.9 feet to 3.9 feet within 3 years, gradual 
weight loss of 15 kgs from 45kgs to 30kgs over 2 
years & mul�ple large joints pain for 2 months 
which increases on movement but no associated 
s�ffness. She does not give any significant family 
history. 

On examina�on, she was markedly undernour-
ished, short stature & had pigeon chest. Rest of 
her physical examina�on findings were unremark-
able. Palpa�on of thyroid gland did not reveal a 
goiter or discrete thyroid nodule. Respiratory, 
cardiovascular & nervous system examina�on 
revealed no abnormality.  Musculoskeletal system 
reveals no abnormality except pain of large joints 
on movement. 

Laboratory inves�ga�on revealed as follows 
(Table l)
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Bone densitometry of femur & spine by DXA 
showed osteoporosis with T score value: <-7.5 SD. 
Chest X-ray P/A view was normal. X-ray 
dorso-lumbar spine revealed diffuse osteopenia 
and mul�ple par�ally collapsed vertebrae, but the 
disc spaces were maintained with intact pedicles 

TC; Total count, IPTH; Intact parathyroid hormone, GFR; Glomerular filtra�on rate, TSH; Thyroid-s�mula�ng hormone, An�-CCP; 
An�-cyclic citrullinated pep�de 
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Table: I : Laboratory test results 

Parameters  Test Result  Parameters  Test Result  
Hb%  13.8 g/dL  FT4  0.92mg/dL 
ESR  15 mm in 1st hour HLA B -27  Nega�ve 
TC WBC  6 × 10 3 / µL  An�-CCP  0.9 (Nega�ve)  
TC RBC  4.8 × 10 6 / µL  R.A/R.F test   <8 IU/mL  
TC Platelet  320 × 10 3 / µL  S. Na +  138 mmol/L 
S. calcium  10.3 mg/dL S. K +  3.0 mmol/L  
Inorganic phosphate  1.8 mg/dL  S. Cl -  106 mmol/L 
Serum albumin  37 g/L  S. HCO 3-   19 mmol/l 
Alkaline phosphatase  2652 U/L  S. urea   13 mg/dL  
25-OH Vit D  7 ng/mL  S. crea�nine  0.49mg/dL 
IPTH  >2500 pg/mL  S. uric acid  3.7mg/dL 
S. TSH  4.24 µIU/mL  GFR  60 mL/min/1.73m² 

Photograph 1: X-ray skull (both view) 

and apparently normal sacroiliac (SI) joints. Skull 
x-ray (both views) showed prominent trabecular 
markings with cor�cal thinning and mo�led 'salt & 
pepper' or 'pepper-pot' appearance of cranial 
vault (Photograph 1)

1. Lundgren, E., & Rastad, j. (2001), Surgical Endo-
crinology, Philadelphia, Pa, USA: Lippinco� 
Williams and Wilkins; 2001, Diagnosis, natural 
history and interven�on in sporadic primary 
hyperparathyroidism; pp. 137-167.

2. Fraser WD. Hyperparathyroidism. Lancet. 2009 
Jul 11;374(9684):145-158.

3. Dauphine RT, Riggs BL, Scholz DA. Back pain and 
vertebral crush fractures: an unemphasized mode 
of presenta�on for primary hyperparathyroidism. 
Ann Intern Med. 1975 Sep;83(3):365-367.

4. Graal MB, Wolffenbu�el BH. Consequences of 
long-term hyperparathyroidism. Neth J Med. 1998 
Jul;53(1):37-42.

5. Zhou J, Li X, Dong M, et al. Situa�on and causes 
of misdiagnosis of primary hyperparathyroidism in 
China. Chin J Modern Med.2006;16:1040-1043.

6. Nu� R, Merlo� D, Gennari L. Vitamin D deficien-
cy and primary hyperparathyroidism. J Endocrinol 
Invest. 2011 Jul;34(7 Suppl):45-49.

7. Parmar G, Chadha M. The Changing Face of 
Primary Hyperparathyroidism. Indian J Endocrinol 
Metab. 2018 May-Jun;22(3):299-300.



40

USG of neck showed mildly swollen (28×12) mm 
right lobe of thyroid gland. USG of whole abdomen 
revealed mul�ple bright echogenic structures with 
posterior acous�c shadow within the lumen of 
gallbladder sugges�ve of cholelithiasis.
MRI of spine was sugges�ve of kyphoscoliosis at 
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dorsolumbar region with variable degree of 
compression collapse at mul�ple dorsal & lumbar 

Photograph 2: MRI of spine

Contrast CT scan of abdomen showed generalized 
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vertebrae. There were no evidence of disc 
hernia�on, neuroforaminal narrowing or canal 
stenosis (Photo 2). MRI of brain was unremarkable 
with diffuse thickened calvarium.

osteopenia, intracor�cal lucency / ground glass 
opacity was seen in ribs, vertebrae, pelvic bones 

and sacrum. Subchondral bone resorp�on was 
also noted. Collapses of all dorso-lumbar vertebral 
bodies were seen (Cod-fish vertebrae). Fracture of 
superior pubic ramus was also no�ced on the right 
side. Right renal calculus (2mm) seen in mid calyx. 
Tc-99m sestamibi scanning was posi�ve for para-
thyroid adenoma within the right lobe of thyroid 
gland.

Considering the history, clinical examina�on 
findings and inves�ga�on reports, we diagnosed 
her as primary hyperparathyroidism most likely 
due to parathyroid adenoma. Before reaching the 
confirmatory diagnosis, we gave her symptoma�c 
treatment that included non-steroidal an�-inflam-
matory drug (NSAID) for the joint pain, nutri�onal 
support for undernourishment, vitamin D injec�on 
for severe vitamin D deficiency and bisphospho-
nate for osteoporosis. Her symptoms improved 
slightly following the treatment. We also consulted 
neurosurgeon a�er the report of MRI of spine. 
A�er confirming the diagnosis by parathyroid 
scin�graphy test report, we transferred her to the 
department of ENT.
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In conclusion, primary hyperparathyroidism 
should be kept in mind in all pa�ents presen�ng 
with longstanding history to bone problems, from 
simple bone pain to severe bone disease and 
hypercalcemia. Elevated serum levels of PTH 
confirm the diagnosis.
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The incidence rate of primary hyperparathyroidism 
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hyperparathyroidism is rela�vely rare in the clinical 
se�ng. As a result, some clinicians have inade-
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fests as pathological fractures most pa�ents are 
first diagnosed in the department of orthopedics 
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confirmed, �mely excision of the diseased parathy-
roid glands is considered to be the most preferred 
method for the treatment of primary hyperparath-
yroidism with severe bone disease, rather than 

treatment of skeletal system disease only.4
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ple skeletal destruc�ons in addi�on to primary 
hyperparathyroidism. This pa�ent had longer 
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which could have devasta�ng consequences on 
the skeleton as seen in this very case.5,6
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yroidism has consistently been observed across 
various studies from the region. A study from India 
showed that bone pains and painful proximal myo-
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followed by pathological fractures in 23.5% cases.7
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