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EDITORIAL

	 With the introduction of the concepts of curriculum 
integration, contemporary educational methodologies, 
assessment tools, and the teaching methods in medical 
education, both undergraduate and postgraduate, have 
transformed significantly in the last 2 decades in Pakistan.1 
Traditional long lectures, blackboards/whiteboards, lectur-
ing at the bedside, true false MCQs, long essay questions, 
and traditional viva were part of the assessments in those 
years. There was no concept of a structured teaching 
and assessment method.2 Due to innovation in teaching 
methodologies and assessments, these methods are either 
vanished or towards that fate. The next sections will highlight 
the transition of these teaching tools, teaching methods, 
and assessment techniques from an archaic design to a 
contemporary one.

	 Teaching tools: Before the introduction of comput-
ers and the internet, in the late 20th century, an overhead 
projector, a manual slide changing machine, and a white 
screen hanging over the wall in front of the students were 
used to be the teaching tools in a classroom.3 Even those 
gadgets are considered to be modern if one recalls the use 
of ‘recitation’ as a way of teaching and learning in front of 
the whole class. Students would sit in silence, while one 
student after another would take turns to recite the lesson 
until each one had been called upon. The teacher would 
listen to each student’s recitation, and they were expected 
to study and memorize the assignments. At the end of the 
session/module, a written test or oral examination would be 
conducted; this process was called an Assignment Study 
Recitation Test.4 It was followed or coincided with chalk-
boards which are still used in many classrooms especially 
by teachers with traditional mind-sets. 

	 Then came the era of overhead projectors and slides. 
When PowerPoint was introduced in 1987, presentations 
changed forever.5 It wasn’t long before the presentation 
software took over and tools like overhead projectors and 
slide carousels became storage room trash. Before slides 
were designed on computers, they were made by hand. It 
used to take several days to design a slide deck and it was 
really expensive. Back in those days, presentations were 
visualized with tools like paper flip charts and slide projec-
tors, and these were used in classrooms and meeting rooms 

all over the world. In the modern world, one cannot think 
of a presentation without a PowerPoint or other electronic 
medium. 

	 Teaching methods: The modes of teaching included 
the model of apprenticeship, where a more learned teacher 
teaches less leaned students through hands-on training 
or indirect teaching and observations.6 This mode is still 
prevalent in many disciplines in medicine, arts, industry, 
and others. The information thus gained is applied by the 
students in practice. 

	 There came the era of lecture-based teaching which 
is considered to be one of the more cost-effective and 
convenient methods and is prevalent throughout the world 
in undergraduate medical education and other disciplines. 
However, some of the limitations of this form are; lesser in-
terest of students, least retention of knowledge in the minds 
of students, and passive way of transferring knowledge.7 
The world in the late 20th century moved to small group 
teaching in the form of problem-based learning, team-based 
or task-based learning techniques. Although more effective 
in terms of knowledge retention and skills acquisition, these 
techniques require more expertise and resources.8 The un-
dergraduate medical education in Pakistan, going through 
curriculum reforms, is transforming its shape from archaic, 
traditional, and mostly lecture-based teaching methods to 
one of the small group teaching methodologies. 

	 Workplace-based teaching and learning: In the 
past, bedside teaching in medical training at the undergrad-
uate level and even postgraduate, used to be transferring a 
lot of information, and enforcing rote memorization by the 
teachers. The teacher used to stand at the bedside for hours 
and used to teach students the theoretical and practical 
aspects of a topic. However, with the inculcation of new 
bedside teaching techniques, the concept of one-minute 
preceptor and SNAPPS model of teaching was introduced, 
which has transformed the teaching methodologies from 
one with rote memorization to the contextual one, case-
based and using the techniques of critical thing and clinical 
reasoning abilities of students.9

	 Online teaching and learning: Although, this form 
of teaching remained prevalent in the western medical 
institutions for the last 2 decades, but became more im-
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portant recently in the era of Covid-19. The challenges of 
lockdowns, fear of waste of educational time of students 
and pressure of the society and government, the medical 
teaching institutions in the country started this form of 
teaching through web-based educational platforms like 
Zoom, Google Meet, MS Team and others.10 It is expected 
that even without Covid-19 pandemic, this form of teaching 
will become universal even in third world countries in a 
decade or two, and will surpass the time taken for face to 
face teaching in the colleges and universities. 

	 Assessment techniques: With the advances in 
assessment methodologies, drastic reforms have been 
introduced in the curriculum and assessment. Some of the 
examples are, conversion of long assay type questions into 
small short answer questions, true-false MCQs to one best 
answer MCQ, extending matching questions (EMQs), and 
Key feature format questions to enhance the clinical rea-
soning and clinical decision-making skills of students.11 The 
students, instead of waiting for months for their results to 
be announced, get their results in a few hours, or maximally 
days. The traditional viva, where the unfortunate first com-
ers in the viva used to be grilled a lot, has been converted 
into a more structured, task-oriented assessment of skills, 
traditionally called OSPEs and OSCEs. 

	 In the era of curriculum reforms for undergraduate 
medical education and training, progressively, intentionally, 
or unintentionally, the methods of teaching and learning 
and assessments of medical students are undergoing a 
paradigm shift. These transformations are not without chal-
lenges. The most important stakeholder in these reforms 
is the teacher and student who are the end-users of these 
technologies. Another one is a challenge to the curriculum 
designers and policymakers, where the lack of expertise, 
facilities, and equipment as important frame factors, cannot 
cope with the demand. The mind-sets of teachers, students, 
and even society will need time to shift from the old teaching 
and learning and assessment techniques to contemporary 
ones. 
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ABSTRACT
Objective: To determine the correlation between disease severity and changes in basic hematological parameters in cases 
of Covid-19 in a tertiary care center.

Materials and methods: This Cross Sectional analytical study was done in Khyber Teaching Hospital from March to June 2020. 
Covid-19 cases diagnosed by nasal swab PCR were included in the study. Clinical features were noted by doctor on duty 
and complete blood count was done. Data was analyzed by SPSS. Mean and standard deviation were used for quantitative 
data. Frequency and percentages were used for qualitative data. Shapiro Wilk’s test was done to find normality of the data. 
Rank biserial correlation test was applied to determine association between ordinal (decreased, normal and increased cell 
counts) and dichotomous ( severe and non-severe disease ) variables. Levels of hemoglobin leukocyte count and platelet 
counts in severe cases were shown by box plots.

Results: Mean age of 101 cases of Covid-19 was 56±15.7 years. Male to female ratio was 1.5:1. Commonest clinical fea-
tures were generalized body aches and fever, seen in 53(52.5%) and 48(47.5%) cases respectively. 36 (35.6%) cases were 
serious and needed ventilatory support. In serious cases, hemoglobin and platelet count was normal in most of the cases 
i.e. 16(44.4%) and 30(83.3%) respectively, while the leukocyte count was increased in 26 (72%) which was statistically sig-
nificant (p=.017, OR=1.124). 

Conclusion: Leukocyte count is high in cases of Covid-19. There is no significant correlation between severity level and he-
moglobin and platelet count. The raised total leukocyte count is associated with severe disease in Covid19. 

Key words: Covid-19, hemoglobin, platelet count, leukocyte count. 

This article may be cited as: How to cite this article; Khan IM, Mehmood M, Husain SO , Waqar S , Asim M, Rehman N. 
Correlation of severity of disease and changes in basic hematological parameters in patients of covid -19. J Med Sci 2021 
July;29(3):145-149

INTRODUCTION
Covid-19 is a viral disease that appeared for the 

first time in China in December 2019 1, 2. It is caused by 
a bat virus called Corona virus 1. The disease spread 
like fire to infect people all over the world in less than an 
year3. So far, no effective treatment could be discovered 
for this disease 3. The World Health Organization (WHO) 
has suggested to call the virus as “2019 novel coronavi-
rus” (2019–nCoV) 1. So, the virus causing this pandemic 

is called “coronavirus disease 2019” (COVID–19) accord-
ing to the guidelines of W.H.O 1, 2 In Pakistan, Covid-19 is 
spreading very fast 4. This is because Pakistan has trade 
with China and Iran, and also because of travelling activ-
ities of the people 4. It was February 26, 2020 when first 
case of Covid-19 was identified in our country 4. Gradu-
ally, from there it spread from city to city and now it has 
reached every corner of the country 4. Pakistan had con-
firm approximately 4600 cases of Covid-19 just within one 
month of the first case 4.The attack rate of Corona virus is 
2.3 per 100 000 in Pakistan4. About half the cases of Covid 
are reported from Punjab 4.The second highest number 
of case are reported from Sindh , followed by Khyber Pa-
khtunkhwa 4. The lowest number of cases of Covid-19 is 
reported from Azad Kashmir, followed by Islamabad 4. The 
recovery rate of Covid -19 is highest in Gilgit Baltistan area 
4. In Pakistan, the distribution of Covid 19 is about 70% 
male and 30% females 4. People of young age are effect-
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ed more commonly 4.Clinical features of Covid 19 have 
gradually been discovered as more and more patients 
were studied 3.Generally, it is reported that the disease 
may range in severity from asymptomatic state to severe 
disease requiring ventilator support5. In its asymptomatic 
form, the patient has no complaints and no findings are 
seen on chest X rays 6-8.Although they do not have any 
symptoms, yet they can spread the disease to others . In 
cases having severe disease, patients have high grade fe-
ver , cough, difficulty breathing, loss of sense of smell and 
body aches and pains3.

The hematological parameters change in Covid 19 
and thus help in early detection and monitoring of the dis-
ease 3.The most commonly effected parameters are white 
cell count and platelet count 9. Covid 19 patients have de-
creased white cell count, and in that too lower lymphocyte 
count 3, 9. Understanding the reason of these changes in 
hematological parameters can help us discover the patho-
physiology of the disease3. 

Also, the hematological parameters need to be 
monitored in order to timely determine which patients 
need to be shifted to ICU as serious patients have more 
severe drop in cell counts 10. Therefore, we planned to 
conduct this study in order to determine the correlation 
between severity of disease and changes in basic hema-
tological parameters in cases of Covid 19 in Peshawar . 

MATERIALS AND METHODS 
This was a Cross sectional analytical study con-

ducted in Khyber Teaching Hospital, Peshawar , from 
March 2020 to June 2020 . Ethical approval was obtained 
from institution’s Ethical Board. Cases of Covid 19 as diag-
nosed through nasal swab PCR at Khyber Teaching Hos-

Table 1: Changes in hematological parameters in study sample (n=101)

Basic Hematological parameters Mean ± SD Range Decrease  
n(%)

Normal n(%) Increased 
n(%)

Hemoglobin (gm/dl) 1.86±12.3 7-15 47(42.6%) 43(42.6%) 11(10.9%)

Total leukocyte count (x103/L) 4.8±12.4 3.4-31.9 3(3%) 44(43.6%) 54(53.5%)

Platelet count (x103/L) 240.3±103.4 84-790 11(10.9%) 86(85.1%) 4(4%)

Table 2: Changes in hematological parameters in severe cases of Covid 19 (n=36)

Basic Hematological parameters Mean ± SD Range Decreased n(%) Normal n(%) Increased n(%)

Hemoglobin (gm/dl) 12±1.8 8-15 19(52%) 16(44.4%) 1(2.8%)

Total leukocyte count (x103/L) 13±4.7 3.9-28 1(2.8%) 9(25%) 26(72%)

Platelet count (x103/L) 236±89.5 84-460 5(13.9%) 30(83.3%) 1(2.8%)

Table 3: Severity of ED in Diabetic Patients

Association Rank biserial correlation value p-value*

Between severity level and hemoglobin level -.160 .111

Between severity level and leukocyte count .254 .011

Between severity level and platelet count -.082 .415

pital were included in the study. Sampling was done by 
Non probability purposive sampling. The Clinical features 
were recorded by the Doctor on duty and the Complete 
blood count was done in Pathology department. The clini-
cal features and hematological parameters were recorded 
in a proforma. Data was analyzed using SPSS. Mean and 
standard deviation were used for quantitative data while 
frequency and percentages were used for qualitative data. 
Shapiro Wilk test was used to determine normality of the 
data so as to determine whether parametric or non- para-
metric test should be applied on variables. The correla-
tion between binary (severe versus non severe disease) 
and ordinal (decreased, normal and increased counts) 
variables was determined by applying rank biserial cor-
relation test. Changes in hematological parameters were 
shown by bar graphs and tables and box plots. Logistic 
regression model was used to predict the severity level 
from levels of hemoglobin, leukocyte count and platelet 
counts taking into account odds ratio and confidence level 
of 95%. P-value of less than 0.05 was taken as statistically 
significant.

RESULTS
A total of 101 cases of Covid 19 were included in 

the study. Age range of the study population was 16-95 
years, with mean of 56 ±15.7 years. Gender distribution 
is shown in figure 1. Clinical features of study sample are 
shown in figure 2. Changes in hematological parameter 
are shown in table 1. Changes in hematological parameter 
in severe cases of Covid 19 are shown in table 2 and figure 
3. The strength of association between basic hematolog-
ical parameters and severity of the Covid 19 is shown in 
table 3 .Table 4 shows results of logistic regression.
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DISCUSSION 
The present study showed that Covid-19 was 

common in old age and more common in male popula-
tion. Guan presented the median age of the patients with 
Covid-19 as 47 years; and reported that it was common 
in males 11. Similarly , a meta-analysis done recently re-
ported that the Covid-19 infection is common in males as 
compared to females 12.

In the present study, it was seen that the common-
est clinical feature in patients of Covid-19 was generalized 
body aches, cough and fever. Similar findings are report-

Table 4: Logistic regression analysis for predicting severity of Covid 19 from hematological parameters

Variables Beta coeffi-
cient

Standard 
error

Walds test 
statistic

p-value Odds ratio 95% confidence interval

Upper limit Lower limit

Hemoglobin -.202 .118 2.910 .088 .817 .648 1.030

Total leukocyte 
count

.117 .049 5.698 .017 1.124 1.021 1.238

Platelet count -.002 .003 .862 .353 .998 .993 1.803

Fig 1: Gender distribution in study sample (n=101)
b

c

Figure 3: Box plot showing level of hemoglobin 
(a), leukocyte count (b) and platelet count (c) in 

severe versus non severe cases of Covid-19

Fig 2: Clinical features in patients of Covid 19 
(n=101)

a
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ed in a meta-analysis , reporting that the commonest clini-
cal features of Covid-19 are fever and cough 12.

In the present study, hemoglobin level and platelet 
count were normal in majority of the patients of Covid 19, 
and there was no association between severity level and 
hemoglobin level (p=.088, OR=.817, CI=	 .648-1.030) 
and platelet count (p=.353, OR=.998, CI=.993-1.803). 
Leukocyte count was raised in majority of the cases in 
the present study and raised leucocyte count contributed 
significantly to severity level in logistic regression model 
in our study (OR=1.124, p=.017, CI=1.024-1.238). This 
finding is same as that reported in literature. Huang C from 
China reported that the patients having severe disease is 
associated with rise in leukocyte count 9. Similar data is 
presented by Wang in his study13. However , Chang in 
his study showed that there was no significant change in 
leukocyte count in patients of covid-19 14 . In a meta-anal-
ysis done recently , it was reported that majority of Covid 
19 patients (about 64%) had normal leucocyte counts 12. 
When lymphocyte count is considered , it is reported that 
Covid-19 is associated with low lymphocyte count 15, 16.It 
is also reported that low lymphocyte count is associated 
with increased risk of death 13 .However we could not in-
clude data on lymphocyte count in our study. It is also 
reported that a raised ratio of neutrophil to lymphocyte 
count is associated with severe disease 17. However, we 
could not work on neutrophil to lymphocyte ratio in our 
study.

Most of the studies done so far has shown that 
the red cell lines are not effected in Covid 19 9, 11, 15, 17-21. 
In all these studies, no change was found in red cell pa-
rameters, neither in severe cases, nor in mild or moderate 
cases .These are findings same as that reported in the 
present study where there was no association between 
hemoglobin level and disease severity. However , in a me-
ta-analysis done by Mattiuzzi, it was shown that a low he-
moglobin level is associated with severe Covid 19 22.

When platelet count is considered, most of the 
studies done so far have shown that there is no significant 
change in platelet counts in Covid 19 patients , neither 
there is a difference in platelet count between severe and 
mild cases 9, 13, 17, 19-21 .This is same as that in the present 
study where there was no association between change 
in platelet count and disease severity. However, in one 
study involving a very large number of patients i.e. 1099 
covid-19 cases , it was shown that the platelet count was 
reduced in 57% of the patients in severe cases 11.Lippi et 
al have reported that a decreased platelet count hints at 
serious condition 23. The exact reason for this low platelet 
count in Covid 19 serious cases is not known so far3.

The study was conducted only at one center . So, 
the result may not be generalized .Also , we could not de-
termine the association of severity level of Covid-19 with 
lymphocyte count , and neutrophil to lymphocyte ratio.

CONCLUSION 
Hemoglobin levels and platelet count are normal 

in most of cases of Covid-19, while leukocyte count is 
raised .There is no association between severity of the dis-
ease and hemoglobin level, and platelet count. However, 
a weak association exists between raised leukocyte count 
and severity level in Covid-19.

We recommend that further work should be done 
to determine the relationship between leukocyte count 
and severity level of Covid-19. Also, the hemoglobin level 
and platelet count should not be used to assess severity 
level in Covid-19.
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ABSTRACT
Objectives: Assessment drives learning and improving the quality of assessment has a remarkable impact on the quality of 
learning. Objective Structured Clinical Examination is termed more reliable and valid as compared to conventional practical 
examination. 

Objective: The objective of this study was to find the perception of postgraduate family medicine trainees about the OSCE 
assessment method and compare those having previous experience with those having no previous experience. 

Material & Mothods: This was a cross-section study conducted at the end of exit examination of diploma in family medicine 
at the Family Medicine Department, Khyber Medical University Peshawar. Data were collected on an eleven items question-
naire on a five-point Likert Scale. Study participants were categorized based on their previous experience of the OSCE, and 
were grouped into two categories. Data were analyzed by using Fisher’s Exact test and a p-value of ≤ 0.05 was considered 
statistically significant.

Results: Out of 60, 56 candidates returned completed questionnaires. The response rate was 93.33% where the majority 
were males 52(92.9%). Participants with experience of the OSCE were 22 (39.3%) while 34 (60.7%) were having no experi-
ence of the assessment method. There was a significant difference (p= 0.001) in the perception about the OSCE with the 
simulated patient than real patient, fairness and reliability of the OSCE, stress and length of the OSCE and reduction of 
bias in the OSCE. The perception about weightage to be given to the OSCE in any examination was significantly different 
(p=0.004) between the two groups.

Conclusion: Participants of both groups (experienced vs non-experienced) agreed on some aspects of the OSCE. Their 
opinion differed about the fairness, validity and stress related to the OSCE assessment method. This difference is probably 
explained by the inadequacy of an experience to form an opinion. 

Keywords: Conventional practical examination, Family medicine, OSCE.

This article may be cited as: Khan AJ, Adeeb H, Ullah I, Jamil B, Samin KA, Jawad M. Perception of Postgraduate Family 
Medicine Trainees about the Objective Structured Clinical Examination (OSCE) Assessment Method. J Med Sci 2021 
July;29(3):150-154

INTRODUCTION
Assessments have a steering effect on learning in 

medicine and current notion is “assessment for learning” 
rather than “assessment of learning” 1, 2. Students usually 
study that part of the course that is going to be assessed. 
Their learning usually depends on their thinking of the as-

sessment method3. Assessment must have both educa-
tional and formative role to help the students learn and de-
velop practical skills. However, to keep specific standards 
and assurance of public, it is also necessary to have sum-
mative test of the doctors performance 4. Inaccuracies in 
the knowledge judgement, practical skills and doctors atti-
tude may pose some risk to the patient 5. The effective and 
efficient healthcare delivery requires sound knowledge of 
the subject, practical skills, analytical skills, communica-
tion skills, counseling and evidence- and system-based 
care. All these skills require an assessment method that 
is comprehensive, robust and reliable to assess these re-
quired attributes 6. 

For a credible and reliable assessment in medi-
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cine, it is essential not only to assess clinical knowledge 
and skills but professionalism and empathy also. Improv-
ing assessment has a remarkable impact on the quality 
of learning. Over the last two decades the evaluation of 
clinical performance has evolved and structured methods 
of assessment like Objective Structured Clinical Examina-
tion (OSCE) were introduced. OSCE was introduced by 
Harden in 1979 and now is used as a most valid method 
of clinical competence assessment in most medical ex-
aminations 8, 9. OSCE can test a wide range of skills which 
reduces sampling errors and improves the reliability of ex-
amination 9. 

In the course of Diploma in Family Medicine, 
OSCE was introduced as form of summative assessment. 
In Pakistan students and trainees are more familiar with 
the traditional forms of clinical assessment like long case 
and short cases during their course of study and training. 
OSCE was introduced to overcome the unreliability and 
lack of standardization in long case 5, 9. 

The problems with traditional short cases and long 
cases are that performance depends on candidate’s pre-
sentation. It makes it an assessment at “knows how” rath-
er than “shows how” so not as reliable and authentic for 
clinical competence assessment. Only one long case and 
three or four short cases are used so only limited clinical 
skills can be assessed 10. 

In the diploma course, the expected level of skills 
was decided to at least at “shows how” level of the Millar’s 
pyramid. According to Miller the traditional assessment 
of medical students was much focused on testing their 
knowledge and assessment did not reflect on how they 
would behave in a real-life workplace 11, 12. 

Despite the facts about the unreliability of their 
traditional format of assessment, there may still be some 
anxiety to try a different mode of assessment they have 
never used before. Students who have been previously 
exposed to OSCE, preferred OSCE as method of assess-
ment for clinical competence as compared to traditional 
clinical examination 13. The objective of this study was to 
compare if comprehensive OSCE assessment, is as use-
ful and reliable for assessment of Diploma Family Medi-
cine students who are not exposed vs those exposed to 
this format of examination during their undergraduate and 
postgraduate training. The intention of using OSCE is to 
test their knowledge, attitudes, and skills to reach a sum-
mative decision to allow them to be fit to practice as inde-
pendent family physicians.

MATERIAL AND METHODS
This was a cross-section analytical study conduct-

ed at Institute of Public Health and Social Sciences, De-
partment of Family Medicine, Khyber Medical University 
Peshawar. Ethical approval was sought from the institute 
ethical review board. The study was conducted in 2019 

and 2020 at the end of exit examination of Diploma in 
Family Medicine. 

The diploma in Family Medicine is one year pro-
gram with six modules and five mandatory clinical rota-
tions. There is an OSCE examination at the of each mod-
ule. There is an exit examination at the end of all modules. 
There are 12 stations, covering wide range of psychomo-
tor and affective skills from the curriculum. Time allotted to 
each OSCE station was 15 minutes with 1 minute transition 
time between stations. Performance at each OSCE station 
was scored according to the checklist for that OSCE with 
items covering key skills for that station. Range of items on 
check list was between 10 and 20. 

A questionnaire comprising of 11 questions was 
developed based on constructs identified from the liter-
ature and was expert validated to eliminate or rephrase 
ambiguous questions. The questionnaire evaluated per-
ception of the recently completed OSCE using a 5-point 
Likert scale with strongly agree (score of 1) at one end and 
strongly disagree (score of 5) at the other end. 

The total population census was carried out to 
avoid loss of information because of small sample size. 
The participants were asked to complete a self-adminis-
tered questionnaire after seeking informed written con-
sent. The 56 out of 60 participants completed the ques-
tionnaire. Response rate was 93.33%. 

Data was analysed in Stastical Package for Social 
Sciences (SPSS) version 24. Age was calculated as mean 
and categorical variables; gender, years of education, du-
ration in clinical practice, qualification, previous exposure 
to OSCE and formal training in the past were calculated 
as frequency and percentages. Five-point Likert scale 
was collapsed into 3 points scale (agree/strongly agree, 
neutral and disagree/strongly disagree) for the purpose of 
analysis. The response to 11 items on Likert scale was 
calculated as frequencies on each point for an item. Each 
item was compared by Fisher’s Exact Test according to 
whether candidates had experience of being evaluated by 
OSCEs in the past or not. The Fisher Exact test was used 
for 2 x 3 contingency tables. This method was preferred to 
calculate p value for a small sample size and some cells 
having frequency less than five14. Results were displayed 
in tables. P-value of ≤ 0.05 was considered significant. 

RESULTS
The total 56 participants were dominated by males 

52(92.9%). Mean age of study participants was 35.07 
years. The participants with basic medical qualification 
like MBBS/MD were in majority 42(75%). The participants 
with postgraduate qualification were 16 (28.6%). Half of 
the participants were currently involved in clinical practice 
and out of this28 (50%), 16(28.24%) in clinical practice for 
seven or more years. The participant who had received 
formal training in clinical medicine constituted 8(14.3%), 
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Table 1: Descriptive statistics of the study participants

Gender Male Female

52 (92.9%) 4 (7.1%)

Age (years) Min Max Mean SD

28 43 35.07 4.29

Years of education 16years 18years

42 (75%) 14 (25%)

Qualification of Participants MBBS/MD MCPS MPH MPhil

40 (71.4%) 2 (3.6%) 12(21.14%) 2 (3.6%)

Currently in clinical practice Yes No

28 (50%) 28 (50%)

Duration of clinical practice of 
28 participants

< 7 years ≥ 7 years

12 (20.7%) 16 (28.24%)

Exposed to OSCE previously 
over course of education

Yes No 

22 (39.3%) 34 (60.7%)

Formal training received 
before

Yes No

8 (14.3%) 48 (85.7%)

Table 2: Likert scale questionnaire and data analysis by Fisher Exact Test

Question Expo-
sure  

to OSCE

SA/A N DA/SDA EET
p-value

Test statis-
tics

1 OCSE with SP better than RP in ward Yes 20 (90.90%) 0 (0%) 2 (9.10%) 0.001 16.92

No 14 (41.17%) 10 (29.41%) 10 (29.41%)

2 OSCE is fair and reliable as compared to 
CPE (viva, long case, short case)

Yes 20 (90.90%) 0 (0%) 2 (9.10%) 0.001 17.39

No 20 (58.82%) 14 (41.17%) 0 (0%)

3 OSCE covers a wide range of knowledge 
and skills

Yes 20 (90.90%) 2 (9.10%) 0 (0%) 0.455 1.44

No 28 (82.35%) 6 (17.64%) 0 (0%)

4 OSCE is fair to mark performance scores for 
examiner

Yes 12 (54.54%) 10 (29.41%) 0 (0%) 0.782 6.12

No 20 (58.82%) 14 (41.17%) 0 (0%)

5 Time allocated to each OSCE station is 
adequate

Yes 18 (81.81%) 2 (9.09%) 2 (9.09%) 0.151 20.13

No 20 (58.82%) 4 (11.76%) 10 (29.41%)

6 OSCE is more stressful as compared to CPE Yes 16 (72.72%) 0 (0%) 6 (27.27%) 0.001 22.46

No 10 (29.41%) 16 (47.05%) 8 (23.52%)

7 OSCE is lengthy as compared to CPE Yes 10 (45.45%) 0 (0%) 12 (54.54%) 0.001 23.98

No 4 (11.7%) 18 (52.94%) 12 (35.29%)

8 OSCE is useful to assess psychomotor 
domain

Yes 18 (81.81%) 4 (18.18%) 0 (0%) 0.845 0.62

No 28 (82.35%) 6 (17.64%) 0 (0%)

9 OSCE reduces bias by examiner as com-
pared to CPE

Yes 16 (72.72%) 6 (27.27%) 0 (0%) 1.00 14.44

No 12 (35.29%) 16 (47.05%) 6 (17.64%)

10 Adequate weightage should be given to 
OSCE in any examination

Yes 22 (100%) 0 (0%) 0 (0%) 0.004 13.90

No 24 (70.58%) 10 (29.41%) 0

11 OSCE should be continued as evaluation 
tool for any clinical programme

Yes 20 (90.90%) 2 (9.10%) 0 (0%) 0.285 2.12

No 26 (76.47%) 8 (23.52%) 0 (0%)
Note: SA (Strongly agree), A(Agree), N (Neutral), DA (Disagree), SDA (Strongly disagree), SP (simulated patient), RP (Real patient), CPE 
(Conventional practical examination) FET (Fisher’s Exact Test),
MEC (Minimum expected count in cell)

https://doi.org/10.52764/jms.21.29.3.serial


Perception Of Postgraduate Family Medicine Trainees About The Objective Structured Clinical Examination (Osce)...

https://doi.org/10.52764/jms.21.29.3.2 J Med Sci 2021 July;29(3):153-154153

irrespective of whether the training resulted in success-
ful completion of postgraduate degree or not. The partic-
ipants who had experience of being evaluated by OSCE, 
whether in graduate school or post-graduation constituted 
22 (39.3%) as opposed to 34 (60.7%) who only had expe-
rience of conventional clinical examination in the form of 
short and long cases (Table-1). 

The response to question whether OSCE with sim-
ulated patient (SP) is better than real patient (RP), demon-
strated significant difference with a p-value of 0.001. The 
participants with experience of OSCE in the past were 
more in agreement with statement than those with no 
exposure to OSCE previously. Similar differences (p = 
0.001) were seen in comparing fairness and reliability of 
OSCE, stress of OSCE, reduction of bias in OSCE vs Con-
ventional Practical Examination (CPE). Opinion regarding 
weightage to be given to OSCE in any examination was 
significantly different (p = 0.004) between two groups (Ta-
ble-2). 

DISCUSSION
The OSCE method of assessment is a recognized 

and commonly used tool in postgraduate medical edu-
cation 15. The aim of the study was to know the opinion 
of those who have not experienced OSCE in their under-
graduate education and compare it with those who have 
had such experience. This feedback will help guide in 
successful implementation of OSCE in Diploma course of 
Family Medicine16, 17. Keeping in view the 93.33% response 
rate, bias is unlikely thus giving strength to this study. 

The both groups participants agreed on that 
OSCE is suitable for assessing wide range of knowledge 
and skills, specially psychomotor skills as supported by 
literature17, 18. Both the groups also agreed that OSCE is 
easy to score for examiner, reduces bias by examiner 
and each OSCE station gets sufficient time for the task 
assigned18. They agreed on OSCE being part of any eval-
uation programme in clinical medicine. Similar opinions 
were expressed by Pharmacy students and undergradu-
ate students 18,19-21 

As compared to undergraduate students who 
took OSCE in Family Medicine and had no experience of 
OSCE before, gave positive response to majority of the 
aspects of OSCE17. In contrast to undergraduate students 
in Family Medicine, participants differed on the opinion 
that OSCE is better with simulated patient, fair and reli-
able. Majority of literature has reported otherwise in regard 
to fairness and reliability of OSCE17, 18, 22-24. These differing 
opinions might be explained by the fact that one experi-
ence of OSCE might be inadequate to form an opinion 
about these aspects of OSCE 17. 

The group with no prior experience of OSCE had 
significantly different opinion regarding weightage to be 
given to OSCE in any examination, in alignment with their 

doubts about its fairness and reliability. The group with pri-
or OSCE exposure stated that OSCE examination takes 
more time as compared to CPE. 

The difference in opinion was also observed re-
garding stress caused by OSCE. Surprisingly the group 
with no prior experience of OSCE termed it less stressful 
as compared to CPE. This might be explained partly by the 
fact that it was their first experience and they were briefed 
about the process of OSCE before examination, that might 
not be there in CPE 17. The more stress expressed by par-
ticipants with past exposure to OSCE may be attributed 
to their knowledge of objective and standardized nature 
of OSCE and the ability of OSCE to assess competencies 
other than as assessed by CPE. This aspect of OSCE 
needs good practice and may be the reason of stress 
among participants18. The test anxiety and stress is higher 
with OSCE as compared to other forms of assessment but 
has no or minimal influence of performance 25. Providing 
training to all those involved and make them aware of any 
potential problems will make the OSCE run smoother, and 
students will adopt it quickly easier. 

CONCLUSION
Participants of both groups reported OSCE as a 

positive experience that provide an opportunity to practice 
real life scenarios21. The differences in opinion between 
two groups regarding fairness, validity and stress related 
to OSCE, is probably explained by inadequacy of one ex-
perience to form opinion. 

LIMITATIONS
Small number of female candidates in the study 

and study could not explore the effect of gender and per-
sonality on scoring OSCE assessment. This was a single 
centre study and involved participants of one speciality 
thus limiting generalization.

RECOMMENDATIONS
The In-depth qualitative exploration of doubts re-

garding fairness, reliability of OSCE and less stress as 
compared to CPE, by participants with no prior experi-
ence of OSCE need further exploration. 
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ABSTRACT
Objectives: To explore barriers perceived by oncology nurses in cancer pain management. 

Methods: A descriptive Cross sectional study was conducted in oncology department of four tertiary care hospitals of Pun-
jab which include Mayo hospital Lahore, Jinnah hospital Lahore, Allied hospital Faisalabad and Nishtar hospital Multan. 
Sample size was calculated as 72 nurses by using WHO formula. Subjects were selected by purposive sampling technique 
from nurses working in oncology departments of four tertiary care hospitals. Research tool was adopted from previously 
published study with ethical permission. The data analysis was performed using SPSS version 20 and Microsoft excel. De-
scriptive statistics were used to analyze data. 

Results: Four domains were covered in the results for exploration of barriers perceived by oncology nurses. Results showed 
that 97.3% nurses considered the lack of pain management training as barrier in pain management. From patient perspec-
tive, mood alteration of patient was responded by 87.7% nurses as barrier. 84.8% nurse perceived unavailability of physician 
at the time of pain as barrier and 95.9% perceived inappropriate nurse-patient ratio as barrier. 

Conclusion: System related barriers were found more prevalent in cancer pain management from which inappropriate nurse 
–patient ratio was concluded most agreed barrier. 

Key words: Pain, cancer pain, pain assessment, pain management, barriers 

This article may be cited as: Bibi T, Begum R, Kausar S, Farooqi S. Exploration of barriers perceived by oncology nurses 
related to cancer pain management. J Med Sci 2021 July;29(3):155-158

INTRODUCTION

Cancer is a global health problem and second 
leading cause of death 1. All over the world in 2020, there 
were an estimated 19.3 million new cases of cancer were 
reported, out of which roughly 10.0 million were pro-
nounced dead 2. In Pakistan, the incidence of cancer is 
estimated at 148,041 per year. During the period of last 
five years over 100,000 deaths due to cancer was report-
ed and prevalence of diagnosed patients were 350,000 3. 

Although patient with cancer presents with multiple symp-
toms but pain is most predominant and distressing symp-
tom of cancer that affects the quality of life of patient as 

well as family in all aspects. Not only the disease of cancer 
is painful but the treatment like chemotherapy is also pain 
full that creates hindrance in the prognosis of disease. 

This lead to many complications such as anxiety 
and sleep disturbance and increase patient stay in hospi-
tal 4. Despite of persistent work done on pain management 
and introduction of advance therapies only slight improve-
ments have been achieved and still 45.6 % of the patients 
reported pain in early stage of cancer while 73.9 % of the 
patients reported severe pain in advanced stage of cancer 
in many settings 5. 

Oncology nurses are considered to have an obvi-
ous role in managing the pain of patients suffering from 
cancer. However, It is observed that nurses face multiple 
factors as barriers that cause them to inefficiently partic-
ipate in assessment and management of pain 5-7. These 
barriers are lack of pain management specialists in the 
health care team, improper nurse to patient ratio, religious 
and cultural misconception about the cancer pain 8. Al-
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though many studies were conducted on pain manage-
ment still there is limited data on the nurses’ perceived 
barriers to optimal pain management in cancer patients 
in Pakistan. Hence this study is conducted to explore the 
barriers perceived by oncology nurses for the manage-
ment of cancer pain.

MATERIAL AND METHODS

A descriptive Crossectional study was conduct-
ed in oncology department of four tertiary care hospitals 
including Mayo hospital Lahore, Jinnah hospital Lahore, 
Nishtar hospital Multan and Allied hospital Faisalabad 
from August 2019-December 2019. The sample size was 
calculated by WHO formula.

Equal numbers of subjects were selected from 
each hospital according to inclusion criteria. Female Nurs-
es working in oncology department who  had more than 
one-year general nursing experience and more than six-
month experience in oncology department were include 
in this study. 

Male nurses and LPN were excluded 18. Permission 
was taken from ethical review committee and administra-
tion of hospital to conduct study. After taking permission 
data were collected from participants by questionnaire. 
The questionnaire was adopted from previously published 
study with ethical permission 9.

The reliability and validity of questionnaire was 
checked by one previous study and reliability value was 
found 0.810. Four themes as nurses related, patient relat-
ed, physician related and system related barriers were de-
veloped to explore the barriers in pain management. Likert 
scale was used to measure responses. 

After the response of participants different num-
bers were assigned to the responses as 1 for agree, 2 for 
Neutral, 3 for Disagree in the questionnaire. After collec-
tion data was analyzed by SPSS version 20. Descriptive 
statistics test as-percentages and frequencies were used 
to analyse the data.

RESULTS

In this study Likert scale was used to assess the 
responses of respondents. Three degrees were used as 
agree, neutral and disagree. The responses more than 
50% were considered as barriers. Table No 1 shows the 
analysis of the participants’ responses on nurses’- relat-

Table 1: Nurse’s related barriers

Age Group Agree n% Neutral n% Disagree 
n%

Inadequate 
training to pain 
management

70(97.3) 2 (2.8) 0 (0)

Inadequate 
knowledge to pain 

assessment

51(70.8) 8(11.1) 13(18.1)

Inadequate knowl-
edge to deliver 

nonpharmacologi-
cal Intervention

51(70.8) 14(19.4) 7(9.7)

Reluctant to 
administer opiates 
due to strict nar-

cotic policy

49(68) 5(6.9) 17(26)

Lack of time for 
health teaching to 
patients and their 

families

51(70.8) 10(13.9) 11(15.3)

Lack of proper 
pain assessment 
tools application

45(62.5) 6(8.3) 21(29.2)

Nurses indiffer-
ence to patient’s 
pain complains

38(52.8) 9(12.5) 25(34.7)

Table 2: Distribution of subject according to patient related 
barriers

Age Group Agree n% Neutral 
n% 

Disagree 
n%

Patients have difficulty 
to rate their pain on 

pain scale

59(81.9) 12(16.7) 1(1.4)

Patients are reluctant to 
take medication due to 

fear of addiction

37(51.4) 5(6.9) 30(41.6)

Mood alterations 
produce difficulty for 

nurses to manage pain

63(87.5) 6(8.3) 3(4.2)

Patients prefer to report 
pain to doctor, but not 

to nurses

23(33) 8(11.1) 41(57)

Misconception that 
pain medication cannot 

control cancer pain

25(34.8) 9(12.5) 38(52.8)

Patients are afraid of 
being labeled as com-

plainer 

30(41.7) 6(8.3) 36(50)

Communication 
barriers

49(68) 11(15.3) 12(16.7)

ed barriers. Table No 2 reveals the distribution of subjects 
according to patient related barriers.  Table No 3 identifies 
the nurses’ perception about physician related barriers. 
Table No 4 reveals the analysis of nurses’ responses for 
institution related barriers.
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DISCUSSION
The current study was carried out to explore the 

barriers that nurses perceived in the management of can-
cer pain and have agreement with previous studies that 
nurse’s related barriers exist and produce difficulty in pain 
management. Among nurse’s related barriers, inadequate 
training to nurses for pain management, inadequate time 
for pain assessment, inadequate time for health teaching 
and non-pharmacological interventions were found most 
agreed barrier that put stress on the call for training of 
nurses on pain management 11-15.

With respect to patient related barriers, current 
study showed same results as previous studies reported 
that pain is often minimally or under report by patients for 
reasons based on their own understanding about pain 
scale. The results of this study contradict with the results 
of previous studies that pain management was a key re-
sponsibility of doctors and patients report pain to the doc-
tors but not the nurses, also conceal their pain and refuse 
to take pain medication due to fear of addiction because 
in this study it was found that nurses were not considered 
these barrier 16-18. 

The findings of this study also match with some 
previous studies that physicians have lack of time and 
knowledge to assess pain and also are reluctant to pre-
scribe pain medication due to fear of addiction and strict 
institutional policies. Moreover it was found a great barrier 
that physician are not present at the time of pain 5,21,19. 

Majority of studies concluded that Institution relat-
ed barriers were most rated barrier in pain management. 
The results of this study match with previous studies, that 
lack of institutional policies, inappropriate nurse-patient 
ratio, unavailability of nonpharmacological measures pro-
duced hurdle in pain management and made nurses un-
able to control pain13,20. 

This study is restricted to cancer pain manage-
ment. Further studies can be conducted on other per-
spectives of pain. A large sample size will be needed to 
validate the study. This study was confined to four tertiary 
care hospitals. It can be replicate with increased sample 
size and in other hospitals of Pakistan.

CONCLUSION
This study explored the barriers perceived by on-

cology nurses related to cancer pain management. The 
results of this study explored that from four groups of bar-
riers institutional and nurses related barriers were found 
more prevalent. Among all these barriers inappropriate 
nurse-patient ratio was found most agreed barrier.
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ABSTRACT
Objective: To assess the perceived stress levels amongst faculty and students of medicine, dentistry and allied health sci-
ences during COVID-19 pandemic.

Material and Method: This multi-institutional descriptive study was conducted from April to June 2020. All the students and 
faculty from three institutes namely University College of Medicine, University College of Dentistry and the Institute of Allied 
Health Sciences were invited to participate. Data was collected using a pre-validated Perceived Stress Scale (PSS -10). de-
scriptive and inferential statistics were calculated using SPSS v.21.

Results: 1199 responses were obtained. Students from the University College of Medicine reported higher scores on the 
Perceived Stress Scale (23.02+11.85) than those from the University College of Dentistry (21.87+10.86) and the Institute 
of Allied Health Sciences (21.95+11.32). The students and the faculty experienced stress ‘sometimes to fairly often’ during 
this pandemic. Females experienced more stress than males and there was no significant difference among students and 
faculty of various age groups.

Conclusion: During the COVID-19 pandemic, the students and the faculty from medicine, dentistry and allied health sciences 
institutes were moderately stressed. The medical students were more affected than the allied health and dental students. A 
higher stress level was reported among dental faculty as compared to the other two institutes. Institutions should hence 
promote resilience and mental well-being and provide for more flexible work schedules.

Keywords: Allied Health Sciences, COVID–19, Dentistry, Medicine, Mental Health, Pandemic, Stress

This article may be cited as: Aslam K, Zaidi SHR, Arooj M, Sethi A. COVID-19 Pandemic: How stressed the students and 
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INTRODUCTION
Coronavirus disease (COVID–19), an infectious 

disease caused by SARS-CoV-2 was first detected in Wu-
han, China in late 2019. Within thirty days, the disease that 
presented as pneumonia of unknown cause was declared 
to be a public health emergency of international concern 1. 
Within two months, over thirty thousand people had lost 
their lives to the pandemic. By August 4, 2020, over 18 
million confirmed cases of COVID-19 had been reported, 
resulting in more than 691,013 deaths in 216 countries 1. 

To slow down the progression of the disease and 
flatten the curve, many aggressive measures were tak-
en which included travel restrictions, avoidance of social 
interactions, closure of academic institutions and other 

non-essential services such as private clinics, hospital 
OPDs and elective procedures. By April 2020, 192 coun-
tries had announced the closure of educational institu-
tions, impacting 91.4% of the total enrolled learners 2. This 
had a significant impact on the mental, physical and social 
well-being of learners 3.

To minimise the academic loss, Higher Education 
Commission (HEC), Pakistan issued guidelines on deliv-
ery of online courses 4. As a result, most of the univer-
sities made a rapid transition from face to face, towards 
online teaching. Academicians reported this transition 
to be stressful as ‘work from home’ affected their work-
life balance and teaching students remotely meant they 
had to find new ways to engage students academically 3. 
Most of them were not familiar with online teaching tools 
required to ensure a meaningful learning experience for 
their students 5. Likewise, this transition in the learning en-
vironment was difficult for students, who reported a limit-
ed attention span while taking online lectures. They also 
reported that while online learning offers some flexibility 
in terms of accessing learning material, it also limits the 
development of proficiency in certain domains of learning 
such as psychomotor skills 6. While the younger genera-
tion maybe more comfortable with using technology as 

https://doi.org/10.52764/jms.21.29.3.serial
mailto:kinza.aslam@ucm.uol.edu.pk


Covid-19 Pandemic: How Stressed The Students And Faculty Are?

J Med Sci 2021 July;29(3):160-162 https://doi.org/10.52764/jms.21.29.3.4160

compared to the older generation, online teaching and 
learning poses its own challenges, especially in countries 
such as Pakistan where resources are constrained.

The potential ramifications of all the emergency 
measures taken during the COVID-19 pandemic cannot 
be ignored. These may have resulted in increased anxi-
ety and stress among students and the faculty. To devel-
op timely interventions for improving the mental, physical 
and social wellbeing, we need to establish this impact on 
the students and the faculty objectively. Hence, this study 
explores the perceived stress levels amongst faculty and 
students of medicine, dentistry and allied health sciences 
during the COVID-19 pandemic.

MATERIALS AND METHODS
This multi-institutional descriptive study was con-

ducted from April to June 2020. Ethical approval was ob-
tained from the Ethical Review Board, The University of 
Lahore (Ref# ERC/08/20/14 Dated 17th March 2020). Us-
ing convenience sampling, all the students (n=2850) and 
faculty (n=305) from three institutes namely University 
College of Medicine, University College of Dentistry and 
Institute of Allied Health Sciences were invited to partici-
pate using their Learning Management System (Moodle). 

Data were collected using a pre-validated Per-
ceived Stress Scale (PSS -10). The PSS-10 assesses the 
perceptions, feelings and thoughts of stress on 10 items 
using a five-point Likert scale (0=never, 1=almost never, 
2=sometimes, 3=fairly often, 4=very often). It measures 
the degree to which life in the past month has been experi-
enced as unpredictable, uncontrollable and overwhelming 
7. It has high reliability with Cronbach’s alpha=0.79-0.82. 
Standard demographic questions were added, and the 
questionnaire was piloted with 10 students to ensure on-
line accessibility and comprehensiveness.

Descriptive and inferential statistics were calcu-
lated using SPSS v.21. The total score was obtained by 
summing up the individual scores for all ten items. Four 
items (4, 5, 7, & 8) were positively worded hence their 
scores were reversed. A mean score of 2-4 for an item 
indicates sometimes to very often having such feelings/
thoughts during the last month. Frequencies and percent-
age were calculated for the demographic data. As the 
data was not normally distributed, therefore, Kruskal Wal-
lis and Mann-Whitney U tests were applied to investigate 
the mean differences between institutions, students and 
faculty, gender and age groups.

RESULTS
A total of 1199 responses were obtained from the 

University College of Medicine (n=355), University Col-
lege of Dentistry (n=195) and Institute of Allied Health 
Sciences (n=649). Of these 159 respondents were faculty 
members, while 1040 were students. The age of the par-

ticipants was between 18 and 60 years however, most of 
the respondents were female and from age range of 18-37 
years. (Table I). 

Table 2 shows the stress levels among students 
and faculty based on their institution and gender. Stu-
dents from University College of Medicine reported higher 
score on the perceived stress scale (23.02+11.85) than 
those from University College of Dentistry (21.87 + 10.86) 
and Institute of Allied Health Sciences (21.95 + 11.32). A 
higher stress level was reported among faculty of Univer-
sity College of Dentistry (18.71 + 9.99). The differences 
among cumulative scores of the institutes was not signifi-
cant. However, the medical students did report significant-
ly higher scores on various items of the PSS-10 scale. The 
mean scores of students and faculty on all items suggests 
that they had experienced stress ‘sometimes to fairly of-
ten’ during this pandemic. Their scores on all items and 
subsequently, the stress level was significantly higher 
than the faculty. Females experienced more stress than 
males and these differences were significant for all the 
items among faculty. There were no significant differences 
among students and faculty of various age groups indi-
cating a similar impact of the pandemic on all age groups.

DISCUSSION
The students and the faculty from medicine, den-

tistry and allied health sciences institutes had moderate 
stress levels during COVID-19 pandemic. The finding that 
females experienced significantly more stress than males 
during the on-going pandemic is in line with the previously 
conducted studies across European countries 8,9. A Chi-
nese study conducted during the peak of this pandemic 
also reported that females were more vulnerable in devel-
oping anxiety and depression as a result of being exposed 
to constant stress. It has been reported that all health pro-
fessionals, irrespective of gender, are stressed and anx-
ious as they are struggling to strike a balance between 
teaching and providing healthcare, while ensuring their 
own safety as well as of their families 3. There is a need for 
equity-based policies to control stress and anxiety among 
females. 

The stress levels were higher amongst students 
in comparison to the faculty. The students reported being 
unable to control the important things in their lives. This 
is consistent with findings in literature, as students have 
reported to find the situation ‘unnerving’ 10. The uncertain-
ty of the situation and the question as to when life will go 
back to normal may have also led to increased levels of 
anxiety amongst students. Such stress has a negative im-
pact on the mental well-being and in turn the learning ca-
pabilities of students 11. The stress levels may have been 
aggravated by the transition from face to face towards 
online teaching and learning. With online teaching and 
learning, students have reported limited attention spans 
and increased cognitive load 6. Many have also identified 
e-learning to be resource intensive and not all students 
have access to good quality gadgets and high speed In-
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ternet 6. This is alarming as perceived stress is shown to 
have a strong positive correlation with fatigue, depression 
and procrastination 9. 

The results of our study highlighted that medical 
students experienced higher stress than the dental and 
allied health students. This is consistent with findings from 
literature, which states the mental health of medical stu-
dents to be poorer in comparison with other students12. 
A global study that was conducted to assess the mental 
health of medical students also concluded that medical 
students show high levels of mental stress and depression 
and are hence most likely to resort to substance abuse as 
a coping strategy 13. Academic stress is a major factor that 

contributes towards the increased stress levels of medical 
students. This stress coupled with the on-going pandem-
ic, lack of on-campus activities and peer interaction may 
have further aggravated the situation 14. 

As stress levels have been determined and the 
most stressed subpopulations has been identified, the 
findings of this study can assist administrators in chalk-
ing a plan of action for looking after the mental health of 
students and faculty. In light of the insight gained by this 
study, the institutions should assess mental health and 
provide for necessary services to the students. The first 
step can be holding open discussions on mental health 
to remove the stigma around it. Allowing flexible study 

Table 1: Age-wise distribution of ED patients in both Groups (200)

Type University 
College of 
Medicine

University 
College of 
Dentistry

Allied Health 
Sciences

P value

Mean+ SD Mean+ SD Mean+ SD UCM vs UCD 
vs AHS

Faculty 
vs Stu-
dents

Male
vs Fe-
male

1. In the last month, how often 
have you been upset because 
of something that happened 

unexpectedly?

Students 2.46+1.12 2.48+1.15 2.55+1.10 0.537 0.024* 0.007*

Faculty 2.29+0.99 2.47+1.00 2.35+1.00 0.66 0.002*

2. In the last month, how often 
have you felt that you were 

unable to control the important 
things in your life?

Students 2.39+1.14 2.36+1.09 2.36+1.21 0.86 0.0002* 0.007*

Faculty 1.84+1.17 2.37+1.15 1.85+1.16 0.12 0.00*

3. In the last month, how often 
have you felt nervous and 

stressed?

Students 1.11+2.64 1.19+2.44 1.17+2.59 0.256 0.000* 0.005*

Faculty 0.88+2.33 1.18+2.33 0.98+2.00 0.15 0.0001*

4. In the last month, how often 
have you felt unconfident about 
your ability to handle your per-

sonal problems? (+)

Students 1.07+1.62 0.99+1.36 1.02+1.54 0.02* 0.0004* 0.120

Faculty 0.72+1.00 0.92+1.20 0.98+1.10 0.61 0.00*

5. In the last month, how often 
have you felt that things were 

not going your way? (+)

Students 1.10+2.23 1.13+2.18 1.12+2.13 0.29 0.0005* 0.53

Faculty 0.92+1.58 0.99+1.67 0.91+1.68 0.87 0.006*

6. In the last month, how often 
have you found that you could 
not cope with all the things that 

you had to do? 

Students 1.69+2.40 1.05+2.09 1.07+2.11 0.001* 0.002* 0.051

Faculty 1.00+1.91 1.08+2.17 0.83+1.78 0.28 0.0003*

7. In the last month, how often 
have you been unable to con-
trol irritations in your life? (+)

Students 1.06+2.12 1.06+1.85 1.10+1.81 0.0003* 0.00* 0.166

Faculty 0.82+1.29 0.99+1.33 1.19+1.60 0.49 0.004*

8. In the last month, how often 
have you felt that you were not 

on top of things? (+)

Students 1.14+2.39 1.01+2.36 1.13+2.13 0.006* 0.002* 0.379

Faculty 1.05+1.98 0.93+1.87 0.90+2.05 0.79 0.026*

9. In the last month, how often 
have you been angered be-

cause of things that happened 
that were outside of your 

control? 

Students 1.16+2.44 1.04+2.42 1.18+2.49 0.58 0.0001* 0.042*

Faculty 1.09+2.01 0.86+1.87 1.08+2.00 0.82 0.00*

10. In the last month, how often 
have you felt difficulties were 

piling up so high that you could 
not overcome them? 

Students 1.26+2.33 1.15+2.33 1.21+2.24 0.433 0.0007* 0.090

Faculty 1.22+1.85 0.89+1.43 1.10+1.63 0.22 0.0001*

Total Students 11.85+23.02 10.86+21.87 31 11+21.95 0.29 0.002* 0.13

Faculty 9.86+18.08 9.99+18.71 10.13+18.04 0.50 0.003
* The differences are significant (p<0.05). + Four statements were originally positive, therefore reversed.
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or work schedules, so neither the students nor faculty 
feels overwhelmed by the workload. Additionally, online 
counselling sessions, workshops on coping and stress 
management such as through mindfulness-based stress 
reduction exercises may also be useful. Taking timely cor-
rective measures is imperative to maintain the psycholog-
ical wellbeing of both students and faculty members. It is 
important to highlight that stress and mental health are 
still stigmatized in the country and further research needs 
to be undertaken to identify the most suitable modality for 
ensuring emotional wellbeing of students and the faculty.

We could not find any studies that used PSS-10 
scale to measure stress among students and the faculty 
during the pandemic, therefore comparison of all aspects 
of the results was not possible. All the medical, dental 
and allied health science institutions were affiliated by a 
single university from Lahore, Pakistan. Therefore, similar 
studies are needed from institutions in other provinces of 
Pakistan.

CONCLUSION
During COVID-19 pandemic, the students and the 

faculty from the medicine, dentistry and allied health sci-
ences institutes were moderately stressed. The pandemic 
had a significant impact on all the age groups. The medi-
cal students were more affected than the allied health stu-
dents and the faculty. Likewise, the females were in more 
distress than males. Institutions should hence promote 
resilience by offering support services to manage mental 
health conditions. Future studies should explore the lived 
experiences of the students during pandemic qualitatively.
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ABSTRACT
Objective: To determine the level of preservatives (Benzoic and Sorbic acid) in bakery products of Peshawar

Material and methods: This cross-sectional study was performed in district Peshawar from August 2019 to December 2019 
by visiting four bakery stores in each union council (total of ten union councils) by collecting three samples (of biscuits, 
cakes and bread) from each bakery stores using multistage convenient sampling technique. Thus, a total of 120 samples 
were collected. Food additives in the form of Benzoic and Sorbic acid were checked in Forensic and toxicology laboratory 
of Khyber medical college Peshawar. Data was analyzed using SPSS 23, where frequencies and percentages were used for 
categorical variables and mean. Standard deviation for numerical data. 

Results: In samples of cakes, concentration of benzoic acid (BA) ranged from 314 to 457 ppm (WHO permissible limit is up 
to 500ppm) while that of sorbic acid(SA) ranged from 597 to 859 ppm (WHO permissible limit is up to 1000ppm). Similarly, 
concentration of benzoic acid in biscuits samples ranged from 363 to 467 ppm and sorbic acid ranged from 649 to 895 
ppm. In bread samples, BA ranged from 350 - 487 ppm and sorbic acid ranged from 619 to 944. Comparing the values with 
WHO standards for preservatives, the concentration of benzoic and sorbic acid is found to be within permissible limits with 
p value < 0.05.

Conclusion: Benzoic acid and Sorbic acid were found in permissible limits in 3 bakery products in the city of Peshawar, as 
set by World Health Organization. 

Keywords: Bakery products, Additives, Preservatives, Bakeries 

This article may be cited as: Mustafa A, Ayub R, Irfan S, Iftikhar B, Inamullah M. Determination of food preservatives 
(Benzoic and Sorbic Acids) in bakery products of district Peshawar, Pakistan. J Med Sci 2021 July;29(3):163-166

INTRODUCTION
	 When we have to store food for a prolonged period, 
additives are added to maintain the quality and the taste. 
These additives stop bacteria and fungus from growing by 
removing additional water

1
. Preservation of food is one of 

the oldest methods used by people that can inhibit changes 
which occur due to action of microbes, enzymes and phys-
ical agents

2,3
. A preservative can be natural or synthetic, 

which we add to food to prevent deterioration by bacteria 
or atmospheric effects. Chemical preservatives such as 
Sulphur dioxide, sorbic acid, propionic acid and sodium 
benzoate are increasingly used by the baking industry 
mainly because of high demand for good quality, safe and 

fresh food
4,5

. Preservatives when added to food minimize 
food wastage which can be caused by microbes. In this 
way these can be stored in stores and homes for longer 
period6. 

	  Bakery Products have an important place in food 
consumption7. Commonly consumed bakery products are 
bread, biscuits and cakes which make up to 80% of the 
products produced in most of the countries8. Changing life 
styles and dietary habits have resulted in increased demand 
of ready to eat food9. Foods in which preservatives are used 
because of their antimicrobial activity are cakes, butter, pie 
and doughnuts10. Studies have proven that on an average, 
every individual can annually consume up to 3 to 5 kg or 
even higher quantity of food additives11. Additives are mostly 
added to all forms of food, ranging from the less processed 
to the highly processed ones12.

	 The association between added chemicals and the 
health is not a good one. In the 1980s, food chemicals were 
thought to be harmful to be used by humans, which resulted 
in fear of using them, and some of them were excluded 
from list. Later, it was proven by different studies that not 
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all of them were harmful, although there were doubts about 
the effects of these on health13. Like any other medicinal 
chemical, preservatives can initiate hazardous reactions like 
allergic reactions and even carcinogenesis

 
14. Many studies 

have shown that particular levels of artificial preservatives 
and their long-term use can cause carcinogenicity and 
genotoxicity15,16. Recent research is encouraging the use 
of agents that are natural and have got antimicrobial activ-
ity to replace the commonly used synthetic preservatives 
thus reducing their hazardous impact over health

17
. While 

in Pakistan, the quality control measures are inadequate, 
studies to estimate the levels of food preservatives are not 
yet conducted at all in our province. This study will highlight 
the level of food preservatives that will help food control 
authority to regulate the quality and standards of bakery 
products in the district Peshawar.  

MATERIAL AND METHODS
	 This cross-sectional study was performed in the 
district Peshawar from August 2019 to December 2019 
by visiting four bakery stores in each union council, in a 
total of ten union councils by collecting three samples of 
(biscuits, cakes and bread) from each bakery store using 
multistage convenient sampling technique. Thus, a total of 
120 samples were collected. Sample size was calculated 
using WHO sample size calculator, using Prevalence of 
93% of benzoic acid found in bakery products in study 
conducted in Iran18 . After collection of samples, the analysis 
was done by High Performance Liquid Chromatography 
in Forensic and toxicology laboratory of Khyber Medical 
College Peshawar.

RESULTS
	 In samples of cakes, concentration of benzoic acid 
(BA) ranged from 314 to 457 ppm (WHO permissible limit 
is up to 500ppm) while that of sorbic acid(SA) ranged from 
597 to 859 ppm (WHO permissible limit is up to 1000ppm). 
Similarly, concentration of benzoic acid in biscuits samples 
ranged from 363 to 467 ppm and sorbic acid ranged from 
649 to 895 ppm. In bread samples, BA ranged from 350 
- 487 ppm and sorbic acid ranged from 619 to 944. Com-
paring the values with WHO standards for preservatives, 
the concentration of benzoic and sorbic acid is found to be 
within permissible limits with p value < 0.05. See table 1-6 
for details. Fig-1 shows level of benzoic and Sorbic acids 
in three food products.

DISCUSSION
	 The results of this study revealed that preservatives 
are present in all bakery products and they are found to be 

Table 1: Frequency of different types of bakery products

Types of bakery 
product 

Product No Percentage 

Bread 40 33.3%

Biscuit 40 33.3%

Cake/Pastery 40 33.3%

Total 120 100.0%

Table 3: Comparison of Food Preservatives (SA&BA) in 
Bread in different Union Councils

UCs Benzoic acid  
mean & (SD)

Sorbic acid  
mean & (SD)

UC 1 487.75(29.159) 812.00(59.121)

UC 2 472.00(26.633) 813.50(47.007)

UC 3 461.00(40.042) 825.50(110.147)

UC 4 409.50(60.341) 944.25(34.121)

UC 5 400.25(15.064) 807.25(116.554)

UC 6 376.75(107.398) 697.00(146.592)

UC 7 350.00(87.939) 827.75(69.687)

UC 8 380.75(105.844) 619.50(114.684)

UC 9 404.25(92.330) 727.00(171.587)

UC 10 373.50(101.773) 872.50(94.296)

Table 4: Comparison of Preservatives (BA &SA) in Biscuits in 
different Union councils

UCs Benzoic acid 
mean & (SD)

 Sorbic acid  
mean & (SD)

UC 1 458.75(45.683) 886.00(25.073)

UC 2 460.75(13.276) 889.50(90.780)

UC 3 467.25(24.245) 753.00(42.591)

UC 4 450.25(51.803) 721.50(183.945)

UC 5 436.50(48.446) 841.50(116.119)

UC 6 364.00(93.192) 701.50(72.247)

UC 7 376.50(32.808) 895.75(93.870

UC 8 403.50(32.563) 829.25(93.870)

UC 9 394.75(128.181) 649.75(150.050)

UC 10 363.75(68.070) 815.00(179.907)

Table 2: Comparison of Food preservatives (BA & SA) in 
Cakes in Different Union Councils

UCs Benzoic acid: 
Mean & (S D)

Sorbic acid: 
Mean (SD)

UC 1 449.25(8.18) 836.75(45.828)

UC 2 455.00(8.446) 859.50(55.842)

UC 3 451.50(22.487) 789.50(173.09)

UC 4 454.50(25.736) 811.25(50.566)

UC 5 419.75(49.149) 852.00(141.393)

UC 6 457.75(75.522) 663.25(59.011)

UC 7 389.50(74.942) 597.00(141.353)

UC 8 374.25(67.342) 759.75(74.437)

UC 9 390.75(76.443) 728.25(186.382)

UC 10 314.00(60.619) 612.25(33.180)
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within permissible limits set by WHO. Intake of food exceed-
ing the minimum permissible carries a definite health risk, 
but at the same time these risks carry a strong association 
with level of consumption and accurate calculation of these 
additives. Studies have shown that safe food practices 
result in healthy population which improves the economic 
growth of those countries. WHO has set certain standards 
for food additives so that they cause less toxicity because 
it is proven that food additives cause genetic mutations if 
consumed in large amounts19. Different countries either 
use the WHO criteria for preservative addition or set their 
own standards which is consistent the findings of this study 
where in Pakistan WHO set standards are followed20. The 
addition of natural ingredients to bakery products in our 
study is consistent with the practice in developed countries 
where demand for “clean label” is being introduced and 
people of the bakery industry are deviating from using 
chemicals as food additives21. Studies carried out in most 
of the countries show that Benzoic acid and Sorbic acid 
are frequently used preservatives either alone or together. 
In our study, sorbic acid and benzoic acid levels in cake 
samples are found mixed together within the range of 595-
859 ppm and 314-457 ppm respectively. A study conducted 
in Egypt by Mahmoud Gamal reported that the levels of 

Sorbic acid in cake were 288-659 ppm while benzoic acid 
was not detected. These findings are not consistent with our 
study which shows that both the preservatives are present 
together22. A study in Iran reported the levels of benzoic acid 
were from 350 to 1520 ppm while sorbic acid was found 
to be from 850 to 2300 ppm in bread samples. The results 
showed that benzoic acid and sorbic acid widely occur 
in food products in Iran. This study results also show that 
great variation is found in preservative added to food from 
country to country & region to region, so the associated 
health risks also differ23.. Samples in case of Iran show no 
benzoic acid at all. Another finding which was not consistent 
with the results of our study was detection of both these 
additives in bread sample. Again, the levels were lower in 
samples of Iran and benzoic acid was not detected in their 
samples. This also shows that different countries use their 
own criteria at times24. 

	 The results of our study show that level of benzoic acid 
and Sorbic acid in cake differ from cake samples checked 
in Yemen and Iran where the study showed that the levels 
of these preservatives was found to be lower, while samples 
in case of Iran show no benzoic acid at all. Another finding 
which was not consistent with the results of our study was 
detection of both these additives in bread sample 25. 

	 This study has limitations in many respects, the sam-
ples are taken from one city where public health regulations 
are adopted stringently. Sample collection from areas out 
of main cities might show variations in preservatives use. 
Another limitation of this study is the fact that we selected 
only three bakery products.

CONCLUSION
	 Benzoic acid & Sorbic acid were found in permissible 
limits in these bakery products, as set by World Health Or-
ganization. Large sample size including multiple products 

Table 5: Comparison of Benzoic acid with FDA criteria applying (one sample T test)

Level of BA in bis-
cuits

Test value T test DF sig Mean Difference 95% C.I

Lower Upper

500 -21.600 39 0.001 -260.40 -284.78 -236.01

Level of BA in cake 1000 -75.24 39 .0001 -683.87 -702.25 -665.49

Level of BA in bread 500 14.59 39 .0001 294.62 253.79 335.45
P value = 0.0001

Table 6: Comparison of Sorbic acid levels with FDA criteria (one sample t-test)

SA in biscuits Test value T test DF sig Mean Difference 95% C.I

Lower Upper

 500  9.73 39 0.0001 -201.72 -243.6 -159.7

SA in cake  1000  -58.5 39 0.0001 -124.05 -129.2 -1205.8

SA in bread  500  14.59 39 0.0001 294.62 253.79 335.45
P value = 0.0001
CI is also significant

Fig 1: Comparison of Benzoic and Sorbic Acid in 
three food products
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and venues in far flung areas are needed to estimate the 
true magnitude of preservatives addition in food products.
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ABSTRACT
Objectives: This study was aimed to evaluate oral health-related quality of life and its associated factors in the elderly.

Material and Methods: A cross-sectional study was done at the medical Out Patient Department of Khyber Teaching Hospital 
Peshawar by using a non-probability consecutive sampling method of 411 elderly patients. All the patients had an oral ex-
amination, followed by an interview through a validated questionnaire having demographics and oral health-related quality 
of life (OHRQoL) was measured using OHIP-14 having Likert scale, with higher scores indicating poor oral health (lower 
OHRQoL) and vice versa. Results: The mean OHIP-14 score (range 0-56) was 62.35± 10.94 which is much higher than the 
threshold for poor OHRQoL ‘poor OH’ ≥11.0 (SD ± 6.9). OHRQoL was found good in the participants having good oral Hy-
giene (51.74) and who were more qualified. Females had relatively good OHRQoL (61.4). The mean OHIP score was higher 
in the participants belonging to rural areas (67.1) as compared to urban areas. 

Conclusion: This study found poor OHRQoL in the elderly population in Peshawar. Participants who had good oral hygiene & 
who were qualified had good OHRQoL. OHRQoL was found poor in rural areas participants; it was relatively good in females 
as compared to males.

Keywords: Elderly population, Oral Health-Related Quality of Life, Oral Hygiene, Oral Health Impact Profile.

This article may be cited as: Liaquat S, Khan A, khan I,  Malik A,  Azeem W. Oral Health-Related Quality of Life and its 
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INTRODUCTION
	 The expansion of the definition of health by WHO led 
to the concept of wellbeing and wellbeing is measured by 
improvement in quality of life1,2.

	 As the oral health-related quality of life is a multi-di-
mensional thought, which deals with dental health and its 
impact upon wellbeing, therefore, it is difficult to assess 
OHRQoL. Research groups have made considerable ef-
forts to develop a tool for the measurement of the impact 
of impairment on life. Most of the instruments concentrate 
on problems in the oral cavity and some of them assess 
the positive effects of oral condition on OHRQoL3,4,5.

	 The oral health impact profile is the questionnaire that 
is mostly used for measuring Oral health-related quality of 
life. This Questionnaire quantifies the impact of oral issues 

and covers physical, psychological, and social dimensions 
of daily routine. Its original version had 49 items later on 
it was changed to OHIP-14, it is so named because it has 
14 dominions. This shortened form of OHIP-14 had equal 
sensitivity to the old version which had 49 items It is divided 
into seven domains having two questions in each domain. 
These seven domains are (functional limitation, physical 
pain, psychological discomfort, physical disability, psy-
chological disability, social disability, and handicap). The 
responses are scored on a Likert scale having five points 
which are from never to very often. OHIP-14 has been 
used in the Pakistani population by Ibrahim Warsi et al in 
Karachi6,7.

	 There is a paucity of research in this province on the 
effect of oral hygiene status, education level, gender, and 
address on OHRQoL. The objective of the present research 
was to find the relation of OHRQoL with oral hygiene, qual-
ification, gender, and address.

MATERIAL AND METHODS
	 This research was carried out to measure oral health 
and its related quality of life in the older population coming 
to Khyber Teaching Hospital (KTH), Peshawar. Research 
data was collected in the outpatients’ department of the 
Department of medicine of Khyber Teaching hospital over 
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three months using a non-probability consecutive sampling 
technique. All patients above the age of 60 years, visiting the 
medical outpatient department of the MTI KTH for seeking 
treatment of their clinical diseases were recruited in the 
study. Patients with serious clinical issues including blood 
disorders, physically and intellectually debilitating condi-
tions were excluded. Research data was collected after 
the informed consent of the participants. Taking population 
proportion of 50%, a margin of error of 0.05, and power of 
study 80% in WHO sample size calculator the calculated 
sample size was 385, while 411 participants were easily 
included in the study. 

	 After the ethical approval for the research and in-
formed written consent, the patients had oral examination 
using a disposable spatula and convenient light. After 
having the oral examination, all the participants were asked 
questions in the questionnaire having demographics and 
OHIP-14 used for measuring oral health-related quality of 
life. 

	 The questionnaire of OHIP-14 is divided into seven 
domains with each domain having two questions. These 
seven domains are (functional limitation, physical pain, 
psychological discomfort, physical disability, psychological 
disability, social disability, and handicap). 

	 The answers of the participants were scored on a 
Likert scale having five points which are from never to very 
often. The range of the OHIP-14 scale is 0 to 56 where 
greater scores show poor OHRQoL and lower score shows 
good OHRQoL. The standard value for ‘good oral health 
is ≤ 9.33 ± 6.5 and for poor Oral hygiene is ≥ 11.0 ± 6.9. 
Overall Visual Oral Hygiene was defined as apparently 
generally visualized by the observer. 

	 Data was entered and analysis was performed on 
SPSS version 21, keeping the confidence interval at 95% 
and α value at 0.05. Analysis of descriptive variables was 
done and a t-test was performed for mean comparison 
OHIP score in two groups. ANOVA was used to compare 
the mean OHIP score between more than two groups.

RESULTS
	 Out of the total 411 participants, the mean age was 
67.79± 5.3 with an age range from 60-80 years of age. The 

mean OHIP Score (range 0-56) of this study was calculated 
as 62.35 SD ± 10.940 and this is greater than the value for 
bad OHRQoL, which is OHIP-14 score greater than 11 ±6.5, 
by applying one-sample t-test t value was greater 91.23 
p-values .000 thus showing a greater difference between 
the mean score of this study and standard value which is 
11.

	 This table shows that majority were reported as “quite 
often” having had problems in the last one year on 10 of the 
14 items (ranging from Experience of disturb sleep (41.6), 
avoid smiling (42.67), food getting stuck (45.3), avoid eating 
a certain food (47.2), feeling less confident (49.1), the expe-
rience of bad breath (51.6), experience discomfort eating 
(53.8), spending a lot of money on dental problems (57.9), 
experience shyness (59.6) and experience of ulcers (60.6). 
There were relatively fewer participants who reported that 
they “sometimes” had problems of disturbed concentration 
(40.1) & avoid going out (41.6). Regarding the variable of 
overall visual oral hygiene applicants with good oral hygiene 
had a good oral health-related quality of life followed by 
those with fair oral hygiene and those who had poor oral 
hygiene had poor oral health related quality of life (Table. 
4).

	 On account of the variable of the level of education 
those participants who were illiterate, had a high mean OHIP 
score (64), followed by primary (61.68), matric (61.58), and 
intermediate (59.11), while those participants who were 
graduates had a lesser score of 47.15. Hence this study 
shows that as the level of education increases the mean 
OHIP score decreases and the quality of life gets better 
(Table. 4).

	 By applying the Independent Sample T-test it was 
found that the male participants had relatively higher OHIP 
score i.e. 62.7±10.36, as compared to the female with 
61.4±12.08 with a p-value of 0.235, thus females had a 
relatively good oral health-related quality of life as compared 
to males (Table 4) and this was statistically significant. Ac-
cording to the variable of address, the mean OHIP score 
was higher i.e. 67 in participants belonging to rural areas 
as compared to urban areas which were 58, which means 
the oral health-related quality of life was good in the urban 
participant as compared to rural participants (table-4). Table 
4: Distribution of visual oral hygiene, educational level, and 
gender with OHIP score

Table 1: Baseline Characteristics of the participants

Baseline Characteristics Categories Frequency Total Frequency %age

Age in years 69 – 60 250 411 60.8

80 – 70 161 39.2

Gender Male 256 411 62.3

Female 155 37.7

Address Rural 188 411 45.7

Urban 223
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Table 2: One-Sample Statistics

OHIP score of the applicant

N Mean SD S.E. Mean P-Value

409 62.35 10.940 0.541 0.005

Table 3: Description of the Answers to OHIP-14

Distribution of OHIP items ranging from 0 (never) 1 (seldom) 2 (sometimes) 3 (quite often) 4 (very often)

Description of items Distribution of responses (%) n

Items Questions 0 1 2 3 4 Mean S.E.

Functional Limitations

OH – 1 Chewing difficulty (5.4) 22 (10.5) 43 (25.1)103 48.9(201) 10.2(42) 2.48 0.49

OH – 2 Bad breath (7.8) 32 (13.1) 54 (20.4) 84 (51.6) 212 (7.1) 29 2.37 0.052

Physical Pain

OH – 3 Discomfort eating (3.2) 13 (10.7) 44 (23.4) 96 (53.8) 22 (19) 37 2.55 0.045

OH – 4 Ulcers (4.6) 19 (11.7) 48 (11.4) 47 (60.6) 249 (11.7) 48 2.63 0.048

Psychological Discomfort

OH – 5 Food getting stuck (5.4) 22 (5.6) 23 (32.8) 135 (45.3) 186 (10.9) 45 2.51 0.047

OH – 6 Feeling shy (2.2) 9 (9.7) 40 (17.5) 72 (59.6) 245 (80.9) 45 2.67 0.043

Physical Disability

OH – 7 Avoid eating (5.4) 22 (8.8) 36 (27.5) 113 (47.2) 194 (11.2) 46 2.50 0.049

OH – 8 Avoid smiling (7.5) 31 (0.7) 44 (28.7) 118 (42.6) 175 (10.5) 43 2.38 0.052

Psychological Disability

OH – 9 Disturbed sleep (8.3) 34 (12.2) 50 (27.3) 112 (41.6) 171 (10.5) 43 2.35 0.054

OH – 10 Disturbed concentra-
tion

(3.9) 16 (9.7) 40 (40.1) 165 (36.0) 148 (10.2) 42 2.39 0.046

Social Disability

OH – 11 Avoid going out (8.6) 27 (31.6) 13 (41.6) 171 (10.2) 42 (10) 44 1.85 0.051

OH – 12 Less confident (5.1) 21 (10) 41 (26.3) 108 (49.1) 202 (19.5) 39 2.48 0.048

Handicap

OH – 13 Daily activities affected (5.1) 21 (10.9) 45 (43.1) 177 (32.4) 133 (8.5) 35 2.28 0.047

OH – 14 Increase expenditure 
on dental problems 

(7.3) 30 (9.0) 37 (15.1) 62 (57.9) 236 (11.1) 46 2.57 0.052

Table 4: Distribution of visual oral hygiene, educational level, and gender with OHIP score

N Mean S.D P-Value

Visual oral hygiene Good 53 51.74 9.340 <.005

Fair 83 52.81 8.812

Poor 275 67.11 8.408

Levels of Education Illiterate 183 64.38 8.471 <.005

Primary 124 61.68 12.619

SSC 64 61.58 13.888

HSSC 27 59.11 5.423

Bachelors & above 13 47.15 5.273

Gender of the 
participants

Male 256 62.74 10.360 .235

Female 155 61.41 12.084

Address of the 
participants

Rural 188 67.1 8.521 <.005

Urban 223 58 8.201
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DISCUSSION
	 The mean OHIP score in the present study was 
greater than 11 ± 6.5 which is the cut-off value for bad 
oral health, thus showing a greater difference between the 
mean score of this study and the standard value which is 
11. This means that the oral health-related quality of life of 
the participants was found poor. Similar findings were found 
in the study done by Warsi et al7 where the OHIP score was 
23.38± 10.47 i.e. oral health-related quality of life was also 
poor. The findings of Kim et al, on the other hand, contradict 
the findings of the present study in which the mean OHIP-
score was 10.66 ±10.7 which is in the range of good oral 
health-related quality of life8. In a study done by Young et 
all in 2009 in Korean elders, the median OHIP score was 
7, which was also in the range of good oral health related 
quality of life9.

	 Participants having good oral hygiene had a good oral 
health-related quality of life, these findings are in line with 
the findings of Kung Hee Lee 2013 in west Virginia those 
participants who had lower OHIP scores also had good oral 
hygiene10. 

	 Illiterate participants had high OHIP scores i.e. poor 
oral health-related quality of life as compared to educated 
participants. The same findings were reported by Kari 
Elisabeth 2010 in which individuals with higher education 
had a good oral health-related quality of life11. The present 
results are in line with those of previous studies and confirm 
that level of education is associated with oral health-related 
quality of life Ekback et al 12.

	 In our study, there was a statistically insignificant 
(p-value= 0.23) association between gender and the OHIP 
score of the participants. These findings contradict the re-
sults of Kari Elisabeth Dahl in 2011 in which women reported 
poorer oral health-related quality of life as compared to the 
males participants13. Einarson et al also reported the same 
findings in their study in 2009 that females have a poor oral 
health-related quality of life relatively to males and likewise 
same findings were found in the study of Inukai et al in 
2010 in which oral health-related quality of life was good 
in males (correlation coefficient -0.60) as compared to fe-
males (-0.46)14,15. The findings of Kim et all study in 2009 are 
however in agreement with the results of the present study, 
that male participants had a higher mean OHIP score (12.2 
SD 11.0) as compared to females (9.8 SD 10.5)8. Factors 
responsible for the better oral health of females is that they 
are more conscious about their health and fitness.

	 Participants from the urban area had a good oral 
health-related quality of life as compared to rural areas. 
These findings are similar to the results of McGrath C, John 
MT, Mesalu JR in which OHRQoL is found good in urban 
areas, which might be because rural people have much less 
access to the health services which lead to late treatment 
16,17,18.

LIMITATION OF THE STUDYLIMITATION OF THE STUDY

	 One limitation of our study is that it was carried out 
in a hospital setting which is not ideal; it however provides 
baseline data over which further research can be done for 
finding the actual Oral health-related quality of life mean 
value in a community setting.

CONCLUSION
	 According to this research Oral health-related quality 
of life was found poor in geriatrics and confirms that oral 
health also has impacts on other aspects of life. Those 
who had a positive attitude towards oral health had a good 
quality of life.
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ABSTRACT
Objective: To find out the success rate of Uterovaginal packing of Atonic Uterus in a tertiary care hospital, in low resource 
setting.

Methods: This was a cross-sectional study conducted in Gynaecology and Obstetrics department of Lady Reading Hospital 
from January 2019 to December 2019. Our study included those patients with PPH not responding to medical treatment in 
vaginal delivery. Patients in shock with PPH and PPH after Caesarian section were excluded from the study. The study was 
approved by the ethical committee of hospital.

Results: In our study 250 patients with Atonic Uterus were subjected to uterovaginal packing after medical treatment failed in 
these patients. The success rate after 12 hours was 86.4%. In rest of the patients, PPH was controlled by second line surgical 
intervention in 34 cases (13.6%), B Lynch in 18 (7.2%) cases, subtotal hysterectomies in 13 (5.2%) cases and internal Iliac 
ligation in 3 cases (1.2%)

Conclusion: Uterovaginal packing is an effective, easy, quick and lifesaving method in the control of PPH in low resource 
settings. 

Key Words: Primary postpartum hemorrhage, Internal Iliac Ligation, Retained products of conception(RPOCs)

This article may be cited as: Sabir SA, Sultan S. The Rate of Success in Uterovaginal packing in Atonic Uterus in a tertia-
ry care hospital in low resource setting. J Med Sci 2021 July;29(3):172-174

INTRODUCTIONINTRODUCTION

	 Worldwide, 5 million maternal deaths occur annually, 
out of which, 150,000 are due to PPH.1 In developing coun-
tries, the risk of maternal deaths from PPH is 1 in 1000 de-
liveries.2,3 Moreover, PPH may result in serious morbidities 
like coagulopathy and renal shutdown. Uterine Atony is the 
leading cause of PPH in more than 90% of cases.4 In these 
cases, uterotonics are given and if not effective, then before 
proceeding to operative procedures like B lynch, internal 
iliac ligation and hysterectomies, an alternative and more 
conservative procedure of Uterovaginal packing can be 
applied. 5, 6 It compresses the uterine sinuses by pressure 
effect just like Balloon Tamponade and hence controls 
bleeding by quick and cheap way in a low resource setting. 
In most cases bleeding stops and patient is saved from 
invasive procedures. In other cases, patient is stabilized 
while preparing for surgery and sometimes surgery is not 

needed as the bleeding gets stopped with this conservative 
procedure.7,8

	 We conducted this study to see the success of this 
procedure in low resource settings having a high rate of 
PPH. No studies have been conducted on this procedure 
in the recent years despite the fact that it is being frequently 
used to control PPH in tertiary care hospitals. 

MATERIALS AND METHODSMATERIALS AND METHODS

	 This was a cross-sectional study conducted in Lady 
Reading Hospital Peshawar from January 2019 to De-
cember 2019. Patients with PPH with Atonic uterus were 
included in the study. Those in shock due to PPH, PPH after 
C section, secondary PPH, RPOCs and genital tract trauma 
were excluded from the study. The sample size of 250 was 
calculated by WHO sample size calculator by taking the 
prevalence of PPH in pregnancy as 7%, confidence interval 
95% and margin of error as 5%. The study was approved by 
ethical committee of the hospital. After informed consent, 
patients were included the study, and a detailed history and 
clinical examination was done. 

	 Under good light, Sims speculum was passed with 
cervix held with Volsellum. A 6-meter sterilized gauze was 
passed layer by layer starting from fundus occupying the 
whole uterine cavity till the cervix. Further, this packing was 
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extended into the vagina to add pressure and good com-
pression to the uterus. Prophylactic single dose antibiotic 
was given, the pack was kept for 12 hours and Syntocinon 
infusion was continued for 6 hours. Patients were kept in 
High Dependency Unit with strict vital record. Patient were 
declared stable after 12 hours without any untoward events. 
Data of these patients was analyzed using the SPSS version 
23. 

RESULTSRESULTS

	 A total of 413 patients of PPH presented to the unit 
in this study period, out of which 250 patients with Atonic 
uterus underwent uterovaginal packing. The maternal age 
was 34.6±4.68, Gestational age was 36.2±1.65 and Parity 
was 6.08±1.64 (as shown in Table 1). 

	 The success rate of uterovaginal packing after 12 
hours was 86.4% as given in Table 2 and 13.6% needed 
second line surgical intervention as can be seen in Table 3. 
Subtotal hysterectomy was performed in 13 patients (5.2%), 
B Lynch was done in 18 cases (7.2%), and Internal iliac 
ligation was done in 3 patients (1.2%). Mortality of these 
patients in the study period was found to be zero. 

ed by Begga et al. to control bleeding in cases of uterine 
atony not responding to medical treatment 9.

	 In the present study the success rate of controlling 
the bleeding was 86.4% which was comparable to studies 
done by Bagga R, 84.7 % by Pradhan B et al, 86% by Haq 
et al, , 86% by Bhatti K et al, 91.8% by Singh P et al. 9,10.12,13,14 
In the study done by Ali et al. on uterovaginal packing in 
46 (86%) patients with PPH, 14 patients failed to achieve 
haemostasis with 6 (14%) patients having caesarean hys-
terectomy, internal iliac ligation in 3 (7%) patients, 4 patients 
had b Lynch, 1 (2%) died and 13 patients had multiorgan 
failure. These results were comparable to our results in 
success and second line invasive procedures used were 
the same.15 Uterine gauze packing is also effective in cases 
of bleeding from placental bed in cases of placenta accreta 
by Shao et al.16

	 In studies done by Haq et al and Nwagha et al. re-
ported uterovaginal packing as 12-24 hours according to 
the cases. In our study, we kept the pack for 12 hours while 
monitoring the vitals and increase in fundal height.12,17

	 Our study results were comparable to a 4 years’ 
observational study in low resource setting in which Fo-
ley’s catheter had a 53% efficacy in controlling PPH and 
the uterovaginal packing had a much higher efficacy of 
93%. Second line surgical intervention is the only option in 
patients with PPH to control the bleeding in which  conser-
vative management fails. In our study, 34 patients (13.6%) 
underwent surgical intervention which were comparable to 
surgical intervention for PPH done in other study done by 
Iram et al.18

	 In developing countries, 70% of patients are delivered 
without skilled birth attendants and there are no facilities 
and expertise available for advanced procedures like 
pelvic devasculirization and balloon tamponade. In such 
circumstances, uterovaginal packing is a good substitute 
for tamponade and can be done by less trained birth at-
tendant to control bleeding and in the meanwhile, referring 
patient to a tertiary care hospital, because time is of prime 
importance in cases of PPH to save the life of a patient. 

	 Limitations of this study include, small sample size 
and single center experience. Further large scale studies 
are required to compare Uterovaginal packing with balloon 
tamponade.

CONCLUSIONCONCLUSION

	 Uterovaginal packing is a quick, economical and 
effective procedure in controlling bleeding in PPH in he-
modynamically stable patients and can be done by a less 
expert medical personnel in a low resource setting. 
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DISCUSSIONDISCUSSION

	 PPH is a major cause of maternal morbidity and 
mortality. Uterovaginal packing was used to control PPH 
in 1960s, but due to the risk of infection, its use declined. 
But in 1990s, its use again started to gain popularity. 9 This 
modality is most useful in controlling bleeding due to Atonic 
uterus not responding to medical treatment and placenta 
previa and accreta.6 Uterine packing has been recommend-
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ABSTRACT
Objectives: To determine the safety of Sinopharm Covid -19 vaccine among health care workers of Khyber Teaching Hospital 
(KTH, Peshawar).

Material and Methods: This observational study was carried out to assess the side effects associated with the first dose of 
Sinopharm vaccine among health care workers in KTH Peshawar, Pakistan. Data was collected using a close ended ques-
tionnaire which was filled by the health care workers above 18 years of age. The participants were asked to monitor any side 
effects up to 1 week after the first dose of Sinopharm vaccine administered to them. Data was analyzed using SPSS version 
23 for macbook. 

Results: A total of 400 health workers were included in the study but only 155 participants responded by completing the 
questionnaire. It was observed that 63.9% of the participants who were vaccinated experienced at least one symptom after 
vaccination. The most common symptom was pain at injection site (36.8%) experienced during 15 – 30 minutes after vac-
cination followed by fatigue (21.3%), headache (18.7%), lightheadedness (12.3%), myalgia (10.3%). Percentage of other 
symptoms was less than 10%. The occurrence of symptoms after vaccination was greater in age group 24-42 years which 
was 60.6% while in age group 43-60 years it was 39.4%. 

Conclusion: Our study concludes that Sinopharm vaccine has no or mild side effects and therefore safe for public use. 

Key words: Safety, SARS Covid-19, Sinopharm vaccine

This article may be cited as: Amer M, Altaf S, Azhar A. The safety of Vero cell covid -19 (Sino pharm) vaccination among 
health care workers in Khyber teaching hospital, Peshawar. J Med Sci 2021 July;29(3):175-179

INTRODUCTION
Coronaviruses belong to a group of viruses that 

cause respiratory diseases in humans. They are single 
stranded RNA viruses that get their name, “corona,” from 
the many crown-like spikes on the surface of the virus 1. 
Severe acute respiratory syndrome (SARS), Middle East 
respiratory syndrome (MERS) and the common cold are 
examples of coronaviruses that cause illness in humans 2.

Corona virus disease 2019 (COVID-19) is caused 
by SARS -CoV-23. The new strain of corona virus, was first 
identified as outbreak of respiratory illness in Wuhan city 
of China4. It was reported to WHO on 31st December 2019 

and declared as pandemic by WHO on 11th march 20205. 
In Pakistan, on February 26th 2020, the city of Karachi re-
ported the first case of coronavirus6.

In the west, Italy had the highest number of 
COVID-19 mortalities while in the east, Iran had a high 
number of mortalities during the first wave7. There have 
been more than 2 million mortalities and 100 million plus 
people have been affected worldwide8. Rapid mutations 
in SARS-CoV-2 are responsible for the emergence of new 
variants of the virus in South Africa (1.351), United king-
dom (B.1.1.7 ), Brazil (P.1) and India (B.1.617.2) and cause 
severe and rapid spread of Covid-19 infection mostly in 
unvaccinated individuals9. 

The mode of transmission of the virus is through 
respiratory droplets and each infected person can spread 
the infection to 2.2 other people10.

Presentation of COVID-19 ranges from no or mild 
symptoms such as fever, cough and fatigue to severe 
pneumonia and multiorgan failure. Symptoms usually de-
velop within 2 days to 2 weeks after exposure to the virus11 
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Individuals above the age of 60 are at a greater risk 
of developing severe symptoms as compared to young-
er individuals who may be asymptomatic or have milder 
symptoms.12 

Since the start of the pandemic many companies 
have been working on developing a vaccine. Despite be-
ing a long and expensive process, some vaccines have 
now made it to the market including Pfizer-BioNTech, 
Moderna, Oxford-AstraZeneca, Sputnik V, Novavax, Sino-
vac and Sinopharm.

Pfizer-BioNTech and Moderna are both mRNA 
vaccines. After the administration of the two doses in the 
American population, Vaccine Adverse Event Reporting 
System and v-safe reported 6,994 adverse effects out of 
13,794,904 people who got vaccinated. However, 90.8% 
were mild adverse effects while 9.2% were severe includ-
ing anaphylaxis.13

Oxford-AstraZeneca is a non-replicating viral vec-
tor vaccine. The efficacy of Oxford-AstraZeneca vaccine 
though clinical trials was 62.1% in individuals who got two 
doses.14 

Sputnik is a Russian vaccine which also uses a 
non-replicating viral vector. The clinical trials show a pro-
tection of 92%.15

The company Sinopharm developed a whole vi-
rus vaccine in collaboration with the Wuhan Institute of 
Virology and the Institute of Biological Products. Phase III 
trials have been conducted  in the United Arab Emirates, 
Bahrain, Peru, Serbia, Morocco, Argentina, Jordan and 
Pakistan16. On December 29th 2020, Sinopharm reported 
79% efficacy17. The vaccine was licensed in China one day 
later and received emergency approval. The vaccine was 
allowed to be administered from the beginning of Decem-
ber 2020. 

Even though the clinical trials show that Sinopharm 
vaccine offers protection against Covid-19, the duration of 
immunity is not known.

However, the specialized cells of our immune sys-
tem, memory B cells, have the ability to hold information 
against antigens even for several years. According to 
Phase I/II trials the vaccine doesn’t have the potential to 
cause severe side effects and stimulates the immune sys-
tem to make antibodies against the virus18. 

METHODS AND MATERIALS
An observational study was carried out to assess 

the side effects associated with the first dose Sinopharm 
vaccine among health care workers in KTH Peshawar from 
1st March 2021 to 31st March 2021 when according to the 
WHO policies, front health line workers and elderly people 
were first prioritized for Sinopharm vaccination in Pakistan.

Ethical approval was obtained from Institutional 

Review and Ethical Board (IREB), KMC reference number 
671/DME/KMC dated 26/2/2021. The participants were 
asked to monitor any side effects up to 1 week after the 
first dose of vaccine administered to them. Data was col-
lected using a close ended questionnaire which was filled 
by the participants fulfilling the inclusion criteria. Inclu-
sion criteria included health care workers who received 
covid-19 vaccine and were above 18 years. Exclusion 
criteria included health care workers who were less than 
18 years of age, pregnant and lactating mothers, patients 
who received monovalent antibodies/convalescent plas-
ma, organ transplant in the past one year, immune defi-
cient patients and those with history of anaphylaxis. Data 
was analyzed using SPSS version 23 for Macbook. 

RESULTSRESULTS

One Hundred fifty five health care workers, both 
males (73.5%) and females (26.5%),were included in our  
study, The occurrence of symptoms after vaccination was 
greater in age group 24-42 years which was 60.6% while 
in age group 43-60 years it was 39.4% as shown in table 
1. Males had experienced more post vaccination symp-
toms (70.7%) as compared to females (29.3%) as shown 
in table 2.

It was observed that 63.9% of the participants 
who were vaccinated experienced at least one symptom 
after vaccination as shown in figure 2. Out of all the symp-
toms pain at injection site (36.8%) was the most common 
symptom reported followed by fatigue (21.3%), head-
ache (18.7%), lightheadedness (12.3%), myalgia (10.3%), 
weakness (9.7%), dizziness (7.7%), nausea (7.1%), fever 
(6.5%), diarrhea (5.8%), tachycardia (5.2%) and redness 
at site of injection (5.2%). Percentage of other symp-
toms was less than 4% as shown in figure 1. Most people 
(43.9%) experienced at least one symptom within 15-30 
minutes of getting the vaccine.  Within 15-30 minutes the 
most common symptom experienced was pain at injec-
tion site. Only one male participant with known history of 
environmental allergy and a past history of mild/moderate 
reaction to a vaccine in our study reported wheeze within 
3-7 days after getting the Sinopharm vaccine.

DISCUSSIONDISCUSSION

Several types of vaccines have been developed 
with different approaches making use of messenger RNA, 
spike proteins, non-replicating viral vector and inactivated 
whole virus. Each vaccine has different properties but they 
all act to activate the immune system. Sinopharm vaccine 
by China used the conventional approach of inactivated 
whole virus and claimed more than 70% effectiveness19. 
The virus was inactivated with Β-propiolactone and in-
jected intramuscularly to stimulate antibodies production 
against the infection20. The vaccine requires two doses 
with a span of twenty days from the first dose and may 
change to third dose in order to increase the effective re-
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sponse of antibodies21. The clinical trials suggest that in-
activated vaccine for SARS-CoV-2 is well tolerated with no 
serious side effects22,23. 

In our study we compared our findings of post vac-

cination symptoms experienced among health care work-
ers with other published studies and clinical trials. It has 
been reported by Beijing Institute of Biological products/
Sinopharm that in phase II trials with 448 participants be-
tween age group 18- 59 years, 23% of individuals within 
first week of post vaccine experienced some side effects 
of which pain at the injection site was the commonest and 
only 2% people reported fever24.

Another phase I/II trial by Wuhan Institute of prod-
ucts/Sinopharm revealed side effects that were mild and 
self-resolving. Among mild symptoms pain at injection site 
was the commonest side effect followed by fever25. Phase 
I randomized double-blinded controlled trials by Jing pu 
et al conducted among 191 participants at West China 
second University Hospital, Sichvan University, reported 
no serious side effect after vaccination with inactivated 
SarS- CoV-2 vaccine (Sinopharm). Mild symptoms com-
monly reported at injection site were redness, itching and 
swelling while common systemic side effects included fa-
tigue26.

An online of post vaccination analysis of multiple 
vaccines carried out in India by Rajeev Jayadevan et al 
observed that those who received Sinopharm vaccine, 
24.4% experienced mild symptoms27. In our study, the re-
sults were almost similar to the above published studies 
and trials with pain at injection site being the commonest 
symptoms (36.8%), followed by fatigue (21.3%). There 
were no severe side effects reported. 

CONCLUSION
The findings of our study show no severe side ef-

fects among health care workers and is a contribution to-
wards alleviation of public fear against vaccination which 
is a dire need to curb the spread of this newly infectious 
disease.
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ABSTRACT
Objective: The aim of this study was to compare the antifungal activity of wild and cultivated Ficuscarica Linn leaves extract.

Material and Methods: A cross-sectional analytic study was conducted in the Department of Botany Islamia College Peshawar 
from June 2016 to December 2016. After taking Permission from Botany department samples of two different species of wild 
and cultivated Ficus Carina plant were taken and analyzed for antifungal activity.

Results: Comparison of Zone of Inhibition in both Aspergillus niger and Aspergillus fumigatus colonies revealed that culti-
vated species of Ficuscarica Linn had more antifungal property against both the fungal species (63% and higher compared 
that to wild species having a maximum zone of inhibition of 54.54%), except for wild plant extract in the polar solvent such as 
chloroform which had a high level of antifungal activity (61.53%) only against Aspergillus fumigatus. The experiment also re-
vealed that extracts from both wild and cultivated Ficuscarica Linn leaves in polar solvents such as methanol and chloroform 
showed a higher level of antifungal activity against both the fungal species compared to extract taken in non-polar solvents.

Conclusion: Extract from cultivated species of Ficuscarica Linn had a higher level of activity against both the fungal species 
i.e. Aspergillus niger and Aspergillus fumigatus, especially extract taken in polar solvents.

Key Words: Ficuscarica Linn, antifungal, tube dilution, zone of inhibition.

This article may be cited as: Ullah NB, Ali W, Iftikhar B, Azhar S, Arif S, Iftikhar S, Jan S. Comparative antifungal activity of 
wild and cultivated leaves of ficus carica linn. J Med Sci 2021 July;29(3):180-183

INTRODUCTION
	 Pakistan’s wide and diverse geological and climatic 
spectrum offers ecosystems to a very wide variety of plants. 
Many of these species have a pivotal role in medicine. Ac-
cording to a general survey of Pakistan about 6000 species 
of flowering plants exist in the country, out of which 600-700 
are of medicinally important species1. Most local botanists 
believe this number of medicinally important plants to be 
an underestimation due to lack of research and effort. 
According to the drug bank statistics, there are a total of 
14,315 drugs while the FDA reports the total number of 
prescription drugs to be over 20,000. About 85,000 valuable 
medicinal plant species are reported worldwide  2. Given 
this information, one can infer that there is a lot more to 
plants to be used as medicines than human imagination. 
The history of plants to be utilized as medicines is rather 

ancient 3. These plant materials initially took the form of 
crude drugs such as poultices, teas, powders, tinctures 
and many other herbal formulations. Not so long ago, it was 
discovered that the medicinal properties of plants are due to 
their active chemical compounds which produce a definite 
physiological action on the human body and the isolation 
of active compounds such as morphine from opium in the 
early 19th century made a revolutionary milestone in the 
history of medicine4. Since the earliest isolation of active 
ingredients from different plants, many essential drugs 
have been isolated such as aspirin from Salix alba, digoxin 
from Digitalis purpurea, quinine from Cinchona officinalis, 
atropine from Atropa belladonna and many other important 
drugs without which modern medicine would be obsolete. 
The most important of these bioactive constituents of plants 
are alkaloids, tannins, flavonoids and phenolic compounds. 
In the modern world use of plants in allopathic and homoeo-
pathic medicine is an important component of the health 
care system in different countries of the world 5. German 
herbal medicines constitute a fathomable example to help 
laymen understand the wide utility of plants as medicines. 
Thus, the utility of plants in pharmaceuticals for prevention, 
treatment and controlling different diseases needs no 
introduction but a brief discussion and mention reminds 
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humankind of its utmost importance6. From being used as 
an additive to foods meant for pregnant women and nursing 
mothers for medicinal purposes to treat life-threatening 
infections due to antibiotic properties, the utility of plants 
in both traditional and modern medicine cannot be empha-
sized enough7. It has been observed through many studies 
that in developing countries there has been an increased 
shift towards the use of medicinal plants as therapeutic 
agents in comparison with pharmaceutical drugs. Although 
mass psychology and firm belief in the potential benefits 
of medicinal plants and their by-products might be a con-
tributory factor in some developing communities which is 
mainly passed down through generations, alternative and 
complementary therapies based on plant remedies are 
getting popular by the day and even allopathic healthcare 
professionals in developed countries do not deny their role 
in treatment and prevention8. Safety and drug interaction 
regarding the usage of plants for medicinal purposes often 
raise a concern in people who go by the book and are not 
well versed in botany and biochemistry. Another group that 
shares and supports the congruent belief due to monopoly 
and monetary reasons are the pharmaceutical companies 
that make branded biochemical drugs. But the modern 
unbiased world is accepting the potential that plants of-
fer in terms of therapeutic use9. Many of the plant-based 
medicines are now Food and Drug Administration (FDA) 
approved ensuring their quality and safety along with men-
tioning possible drug interactions. One important property 
of plants that have led to their use throughout history is 
their ability to kill bacteria, protozoa, viruses, fungi, animals 
and other unicellular and multicellular organisms. This 
property is often used and manipulated in a dexterous way 
by nature and by humans fit and beneficial to their needs. 
Many researchers have examined long-established uses of 
medicinal plants, but only a few studies have led to these 
ethnobotanical findings with laboratory jobs to confirm the 
real antimicrobial property of this plants10. Our study is an 
effort to contribute towards the authenticity of the activity 
in a specific plant species.

	 The rationale behind conducting this study is to find 
the antifungal activity of the fore mentioned plants. As 
pharmaceutical drugs have a lot of side effects, therefore, 
the need is to find benefits hidden in medicinal plants which 
are natural and have negligible side effects.

MATERIALS AND METHODS
	 This cross-sectional analytic study was conducted in 
the Department of Botany Islamia College Peshawar from 
June 2018 to December 2019. One sample of each variety 
of FICUS CARICA LINN wild and cultivated was taken and 
analyzed its chemical components were against antifungal 
properties. The agar tube dilution method was used as an 
antifungal assay to demonstrate the antifungal activity of 
the extract. The following fungal strains were used in this 
study:

	 Aspergillusniger.

	 Aspergillus fumigatus 

	 Each strain was maintained on a Sabouraud dextrose 
agar (SDA) medium at room temperature.

	 The composition of Sabouraud dextrose agar medium 
was: Peptone complex 10mg/ml

	 Glucose 40mg/ml

	 Agar 15mg/ml

	 The samples for antifungal assay were prepared from 
an initial stock of 15mg of each plant extract sample per 
10ml of Dimethyl Sulfoxide (DMSO). Slant cultures without 
extract were used for negative control. Data were analyzed 
using SPSS version 21.

LABORATORY PROCEDURE:LABORATORY PROCEDURE:

	 Media for fungus was prepared by dissolving 6.5 mg 
of Sabouraud dextrose agar in 100mldistilled water with 
the pH adjusted to 5.6. Test tubes were marked to 13cm 
mark. Sabouraud dextrose agar (commercial MERCK) was 
dispensed as 4ml volume into screw-capped tubes or cotton 
plugged test tubes and the test tubes were autoclaved at 
1210 C for 20 minutes. The only single concentration of 
15mg/10ml was made. Tubes were allowed to cool at 500 
C and non-solidified Sabouraud dextrose agar was loaded 
with 100 µl of 15mg /ml plant extract which was inserted by 
compound pipette from the stock solution. Tubes were then 
allowed to solidify in a slant position at room temperature.

	 One slant of the extracted sample was prepared for 
each fungal species. The tubes containing solidified media 
and test compound were inoculated with a 4mm diameter 
piece of inoculum, taken from the seven-day-old culture of 
the fungi. Negative control test tubes without extract were 
also inoculated. The test tubes were incubated for 7 days 
at 280 C. Cultures were examined twice weekly during the 
incubation. Reading was taken by measuring the linear 
length of fungus in a slant position. Growth inhibition was 
calculated with reference to the negative control. Percent-
age inhibition of fungus growth for each concentration of 
compound was calculated by the following formula Per-
centage inhibition of fungal growth =100 – Linear growth 
in test tube (mm) x 100 Liner growth in control (mm)

RESULTS
	 Antifungal activity of extracts from leaves of cultivated 
and wild species of Ficuscarica Linn against Aspergillus 
niger and Aspergillus fumigatus.

DISCUSSION
	 Our study was an attempt to demonstrate the me-
dicinal value of Ficuscarica Linn and to demonstrate its 
antifungal activity. A local study conducted in 2013, which 
contrasts with our study revealed that neither bark nor 
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leaves of Ficuscarica Linn had any antifungal potentials11. 
One of the possible explanations could be that they used 
a very potent antifungal drug (amphotericin B) as the 
standard/control in agar culture which was able to mask 
even the minute antifungal effect from fig extracts. Another 
possibility could be the chemical nature of one of the two 
solvents in which the extract from the plant was taken. The 
extracts of the four Ficus species had significant antibac-
terial activity in a study in Egypt but no antifungal activity 
was demonstrated in their study 12. In contrast to this study, 
our study demonstrated antifungal activity. Although the 
four Ficus species did not include the Ficuscarica Linn 
species of the Ficus genus in the research, the antibacte-
rial property was demonstrated in other studies. Similarly, 

a study in an Indian journal showed that Ficuscarica was 
rich in phytochemicals such as flavonoids, alkaloids and 
saponins13. Most of the antimicrobial activity was attributed 
to flavonoids. This study lacked any information regarding 
antifungal property due to a lack of sufficient evidence as 
fungal species were not used in the experiment. Likewise, 
a study in Morocco reinforced the antimicrobial, antitumor, 
antioxidant and antipyretic activity of Ficuscarica but the 
antifungal property was not included in the experiment 14

	 A study conducted in Malaysia used the same 
types of solvents for sample preparations as was used in 
our study Ficuscarica had antifungal properties against 
seven fungal strains using disc diffusion method 15. One 
noteworthy finding in their study was that Ficuscarica had 
wiped out one of the fungal population Candida albicans. 
A similar study conducted in Baghdad showed antifungal 
activity of Ficuscarica against three fungal strains and the 
same measure of the zone of inhibition was used as ours 

16. Another study conducted on Ficuscarica leaves revealed 
that the antifungal property of plants extracts from the Ficus 
genus was mainly due to the chitinases and chitinase like 
enzymes and antifungal activity was witnessed against 
Saccharomyces cerevisiae in the experiment17. There 
was an attempt to isolate two proteins from Ficuscarica in 
another study which proved that those two proteins had 
potent antifungal activity against six fungal strains used in 
the experiment and similar inhibitory zone measurements 
were taken as our study 18.

CONCLUSION
It is concluded that fig exhibits antifungal activity 

against a wide variety of fungal strains, signifying that fig 

Table 1: Antifungal activity of extracts from leaves of cultivated and wild species of Ficuscarica Linn against Aspergillus niger and 
Aspergillus fumigatus.

Organism Organism Plant Ficuscarica Linn Leaves Extract L.G.C(mm) L.G.T(mm) %Inhibition

Aspergillusniger Cultivated Species Methanol 110 70 63.63%

Chloroform 110 60 54.54%

n-hexane 110 45 40.90%

Ethyl acetate 110 50 45.45%

Aspergillus 
fumigatus

Cultivated Species Methanol 130 85 65.38%

Chloroform 130 70 53.48%

n-hexane 130 30 23.07%

Ethyl acetate 130 25 19.23%

Aspergillus
niger

Wild species Methanol 110 60 54.54%

Chloroform 110 45 40.90%

n-hexane 110 30 27.27%

Ethyl acetate 110 20 18.18%

Aspergillus fumigatus Wild species Methanol 130 70 53.84%

Chloroform 130 80 61.53%

n-hexane 130 40 30.76%

Ethyl acetate 130 25 19.23%

Fig 1: Comparison of Zone of Inhibition (%) of ex-
tracts from leaves of cultivated and wild species of 

Ficuscarica Linn against Aspergillus Niger and Asper-
gillus fumigates in methanolic (alternatively known as 

methanol), chloroform, n-hexane and ethyl acetate
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may indeed be used as a naturally occurring broad-spec-
trum antifungal drug. Moreover, what has come to the 
limelight in the study was that cultivated and domesticat-
ed fig has more to offer as an antifungal agent compared 
to wild fig.

LIMITATIONSLIMITATIONS

The shortcoming of the research was that we 
could not compare the findings with other studies showing 
the antifungal potential of Ficuscarica due to experimental 
differences. The differing nature of solvents, fungal strains, 
temperatures, exposure times, concentrations, units of 
measurements, parts of the Ficuscarica plant used limits 
us to compare the exact antifungal potency. We are, how-
ever, confident through findings in our study that antifun-
gal property exists in Ficuscarica and the use of common 
fig as an antifungal agent can be compared to synthetic 
antifungal drugs, thus proving its health benefits scientifi-
cally and justifying the historical and ancestral use of this 
plant and its fruit for medicinal purposes. 

REFERENCES
1.	 Sharif A, Asif H, Younis W, Riaz H, Bukhari IA, Assiri 

AM. Indigenous medicinal plants of Pakistan used to 
treat skin diseases: a review. Chinese medicine. 2018 
Dec;13(1):1-26.

2.	 Devi K, Karthikai GD, Thirumaran G, Arumugam R, Anan-
tharaman P. Antibacterial activity of selected medicinal 
plants from Parangipettai coastal regions; Southeast 
coast of India. Acad. J. Plant Sci. 2010;3:122-5.

3.	 Liu Y, Wang MW. Botanical drugs: challenges and oppor-
tunities: contribution to Linnaeus Memorial Symposium 
2007. Life Sciences. 2008 Feb 27;82(9-10):445-9.

4.	 Hosseinzadeh S, Jafarikukhdan A, Hosseini A, Armand 
R. The application of medicinal plants in traditional and 
modern medicine: a review of Thymus vulgaris. Interna-
tional J Clin Med. 2015;6(09):635.

5.	 DEB D, Datta BK, DEBBARMA J, DEB S. Ethno-medici-
nal plants used for herbal medication of jaundice by the 
indigenous community of Tripura, India. Biodiversitas J 
Biolog Diversity. 2016;17(1).

6.	 Joshee N, Dhekney SA, Parajuli P, editors. Medicinal 
Plants: From Farm to Pharmacy. Springer Nature; 2019 
Nov 11.

7.	 Sofowora A, Ogunbodede E, Onayade A. The role and 
place of medicinal plants in the strategies for disease 
prevention. African J tradit, complementary and alterna-
tive med. 2013 Aug 14;10(5):210-29.

8.	 Jamshidi-Kia F, Lorigooini Z, Amini-Khoei H. Medicinal 
plants: Past history and future perspective. J herb med 
pharma . 2018;7(1).

9.	 Weli AM, Al-Salmi S, Al Hoqani H, Hossain MA. Biological 
and phytochemical studies of different leaves extracts of 
Pteropyrum scoparium. Beni-Suef University J basic and 
applied sci. 2018 Dec 1;7(4):481-6.

10.	 Bhattarai S, Chaudhary RP, Taylor RS, Ghimire SK. Bi-
ological Activities of some Nepalese Medicinal Plants 

used in treating bacterial infections in Human beings. 
Nepal J Sci and Tech. 2009;10:83-90.

11.	 Khakurel B, Pradhan R, Lakhey PB. A preliminary screen-
ing of some Nepalese medicinal plants for antimicrobial 
activity. Plant Resources. 2014 Apr;36:72-5.

12.	 Azam FA, Qadir MI, Uzair M, Ahmad B. Evaluation of an-
tibacterial and antifungal activity of Ficuscarica and Cas-
sia fistula. Lat. Am. J. Pharm. 2013 Jan 1;32(9):1412-4.

13.	 Mousa O, Vuorela P, Kiviranta J, Törnquist K, Vuorela H, 
Hiltunen R. Bioactivity of certain Egyptian Ficus species. 
Planta Medica. 1992 Dec;58(S 1):632-3.

14.	 Soni N, Mehta S, Satpathy G, Gupta RK. Estimation of 
nutritional, phytochemical, antioxidant and antibacterial 
activity of dried fig (Ficuscarica). J Pharma and Phyto-
chemistry. 2014 Jul 1;3(2).

15.	 Bouyahya A, Bensaid M, Bakri Y, Dakka N. Phytochem-
istry and ethno pharmacology of Ficuscarica. Int J Bio-
chem Res Rev. 2016;14:1-2.

16.	 Mawa S, Husain K, Jantan I. Ficuscarica L.(Moraceae): 
Phytochemistry, traditional uses and biological activities. 
Evidence-Based Complementary and Alternative Medi-
cine. 2013 Jan 1;2013.

17.	 Rashid KI, Mahdi NM, Alwan MA, Khalid LB. Antimicro-
bial activity of fig (Ficuscarica Linn.) leaf extract as com-
pared with latex extract against selected bacteria and 
fungi. J Babylon University/Pure and Applied Sciences. 
2014;5(22):1620-6.

18.	 Raskovic B, Lazic J, Polovic N. Characterisation of gen-
eral proteolytic, milk clotting and antifungal activity of 
Ficuscarica latex during fruit ripening. J Sci of Food and 
Agriculture. 2016 Jan 30;96(2):576-82.

https://doi.org/10.52764/jms.21.29.3.serial


J Med Sci 2021 July;29(3):184-187 https://doi.org/10.52764/jms.21.29.3.10184

ORIGINAL ARTICLE

Correspondence
Dr. Saleha Sadeeqa
Institute of Pharmacy, Lahore College for Women Univer-
sity, Lahore - Pakistan
Email: salehasadeeqa@gmail.com
Cell: +92-305-4122345
Date received:	 07-11-2020
Date revised:	 06-08-2021
Date accepted:	 08-08-2021

RISK FACTORS AND MANAGEMENT OF ANEMIA IN PREGNANCYRISK FACTORS AND MANAGEMENT OF ANEMIA IN PREGNANCY

Saleha Sadeeqa, Samia Habib, Mubashara Saeed, Sania Shahid, Saba Ijaz, Anum Javaid, Sumera Latif

Institute of Pharmacy, Lahore College for Women University, Lahore - Pakistan

ABSTRACT
Objective: This study  was aimed to assess the dietary and socioeconomic factors associated with anemia in pregnancy and 
its management. 

Materials and Method: A cross-sectional, descriptive study design was adapted using convenience sampling technique, 
involving 200 pregnant anemic women, during the period June-2018 to August- 2018 in different private and public sector 
hospitals of Punjab Pakistan. Data was collected through structured questionnaire and analyzed using SPSS version 20. 

Results: Anemia was more prevalent (47.5%) among women aged 25-30 years. Significant association was found between 
gestational period and respondent’ age (p=0.021) & educational level (p= 0.000). Hemoglobin level of patients was sig-
nificantly associated with educational level (p = 0.000), location (p = 0.05) while tea/coffee consumption was significantly 
associated with educational level (p= 0.000) & location (p=0.022), protein diet consumption was significantly associated 
with age (p=0.001), educational level (p= 0.000) & location (p=0.000), vegetables & fruits consumption was significantly 
associated with educational level (p=0.003) and finally treatment option was significantly associated with age (p=0.015), 
education level (p=0.000) and location (p=0.000).

Conclusion: The study concluded that pregnant women of age group 25-30 years were at high risk of anemia. It is more 
prevalent in uneducated women and those living in rural areas. Healthy and fresh balanced diet rich in iron is recommended 
for health and good growth of the developing baby.

Keywords: Anemia, Pregnant, Hemoglobin, Mortality, Management
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INTRODUCTION
Anemia in pregnancy is common worldwide issue 

regarding public health and is characterized as hemoglo-
bin levels less than 11 g/dl during the first and third trimes-
ter, and less than 10.5 g/dL during the second trimester1,2. 
It affects more than 56 million women globally3. According 
to WHO survey, more than half of the pregnant women 
are suffering from this disease4 and is common among 
females aged 25-30 years5. Education reduces the risk of 
pregnancy anemia because of better knowledge on eating 
nutritious food 6,7. Although it is common among develop-
ing countries, yet developed countries are not free from 
it; with high prevalence among rural areas than in urban 
areas8.

Physiological adaptation during pregnancy caus-
es hemoglobin dilution that leads to anemia9. Risks of 
iron deficiency anemia increases during second and third 
trimester,10 that can lead to the premature birth, death of 

both baby and mother, perinatal mortality, growth restric-
tion and low birth weight11-13. Pregnancy related anemia is 
observed to be common in third trimester14. In reference to 
previous studies lowest hemoglobin level observed during 
pregnancy was 3.5 gm/dl, highest was 12.9 gm/dl and av-
erage level were 9.5 gm/dl in a previous study 5.

Anemia is a multifactorial disease, such as Iron, 
folate, VitB12 deficiency, parasitic infections and malaria 
observed to be the primary causes of anemia15,16 second-
ary to low education level, teenage pregnancy, poor so-
cioeconomic status and short inter pregnancy interval17. 
Genetic factors and poor hygiene are other contributing 
factors18.

Effective management of pregnancy anemia in-
cludes treatment of the underlying causes, restoration 
of the hemoglobin concentration, prevention and treat-
ment of complications. This can be achieved with intake 
of healthy and balanced diet rich with iron and vitamins 
(meat, green vegetables, fruits etc) and prohibit intake of 
substances that reduce iron absorption (tea, coffee etc)19. 
Many studies have supported the strategy of supplement-
ing pregnant women with iron and folic acid to increase 
the hemoglobin levels20. Treatment of pregnancy anemia 
includes intake of required supplements in accordance 
with diagnosis made. Most recommended supplements 
include oral elemental iron between 65-200 mg per day. 
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When oral iron cannot be tolerated or is ineffective then IV 
iron replete iron stores21,22. Despite all, it is still a common 
cause of mortality and morbidity. This study is aimed to 
assess dietary and socioeconomic factors associated with 
pregnancy anemia and its management among pregnant 
females.

MATERIALS AND METHODS
A cross-sectional, descriptive study design was 

adapted using convenience sampling technique, during 
the period June-2018 to August- 2018. Data was collect-
ed from the department of Obstetrics and Gynecology of 
different private and public sector hospitals including Ser-
vices hospital, Jinnah hospital, Lady Atchison hospital of 
Punjab-Pakistan. Data was collected through structured 
questionnaire and analyzed by using SPSS version 20. 

Informed consent was obtained from all of the 
women who volunteered to participate. A structured 
questionnaire was designed to gather information which 
included questions related to patient’s demography, diag-
nosis of anemia, risk factors, management and treatment 
of pregnancy anemia. Majority of the women completed 
their questionnaire themselves, while some were assist-
ed. Data was analysed using SPSS version 20. Statisti-
cal significance was determined using chi square test p≤ 
0.05 was considered as statistically significant. Study was 
approved from Institute of Pharmacy, Lahore College for 
Women University. Lahore. Permission to access patients 
was obtained from the gynecology and obstetrics depart-
ment of the respective hospitals. 

RESULTS
Results regarding patient demographics are pre-

sented in Table-1, which shows that 47.5% of the women 
were between the ages of 25-30 years, 33% females were 
having gestational age 21-25years, 11.5% females were 
found with gestational age >30yrs. Results for education 
level showed that 52% females were having primary ed-
ucation, 24% females were having secondary education, 
16% females were having tertiary education, and only 
8% of patients were not having any formal education. 
32.5% female were from rural area and 67.5% females 
were from urban area. Association of gestational peri-
od with demographic characters is displayed in Table-2, 
which showed that 7.5% of females were in 1st trimester 
of pregnancy,16.5% females were in 2nd trimester, and 
76.5% females were in 3rdtrimester of pregnancy. Signif-
icant association was found between gestational period 
and respondent’ age (p=0.021) and educational level (p= 
0.000). Association of hemoglobin level with demograph-
ic characters is displayed in Table-3, which showed that 
75.5% females were having Hb level ranging b/w 7-10mg/
dl, 22.5% of females were having Hb level >10mg/dl, and 
only 2% were having Hb level b/w 3-6mg/dl. Significant 
association was found between Hb level of patients and 

education level (p = 0.000), location (p = 0.05).

Association of dietary habits with demographic 
characters is displayed in Table- 4, which showed that 
81% females were taking tea/coffee and significant asso-
ciation was found between tea/coffee consumption and 
education level (p= 0.000) and location (p=0.022). A to-
tal of 18% females were taking protein diet and significant 
association was found between protein diet consumption 
and age (p= 0.001) education level (p=0.000) and loca-
tion (p=0.000). A total of 74% females were taking veg-
etables and fruits and significant association was found 
between vegetables and fruits consumption and educa-
tion level (p= 0.003). Association of treatment options with 
demographic characters is displayed in Table-5, which 
showed that 41.5% patients were recommended for treat-
ment with iron supplements & improved diet both, 6.5% 
were taking oral supplements, 27% were administered 
with iron IV, 23% were advised to improve diet, and only 
22% patients were recommended for blood transfusion. 
Significant association was found between treatment op-
tions and age (p=0.015), education level (p=0.000) and 
location (p=0.000).

DISCUSSION
Pregnancy anemia being common and prevalent 

problem was observed to be common among the females 
having age ranging between 26-30years. Results seem 
to be in accordance with the results of previous studies5. 
The results regarding effect of education on prevalence 
of pregnancy anemia showed that it was more prevalent 
in less educated or uneducated women, previous stud-
ies supported this outcome that this condition is prevalent 
among uneducated females 5,6.

Results further showed that 76.5% females were 
in 3rd trimester, 16.5% in 2nd trimester, and 7.5% in 1st 

Table 1: Patient’s demographics

Variable Frequency (N=200) Percentage %

Gestational age of patient

16-20yrs 16 8

21-25yrs 66 33

26-30yrs 95 47.5

>30 yrs 23 11.5

Level of education

No formal 
education

16 8

Primary 104 52

Secondary 48 24

Tertiary 32 16

Area

Urban 135 67.5

Rural 65 32.5
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ported by the previous research5.

Assessment of dietary intake of patient showed 
that anemic condition is prevalent among coffee/tea tak-
ers and is prevented by eating balanced diet, consisted 
of proteins, vegetables and fruits findings are supported 
by other studies19. 27% of patients were recommended 
for iron administration through IV route, 23% patients were 
advised to improve diet, 21.5% patients were advised to 
take iron supplements with improvement of their diet, 22% 
were recommended for blood transfusion. These find-
ings are consistent with recommended treatment meth-
ods20,21,22. 

CONCLUSION
Anemia is global health condition affecting more 

than half of the pregnant females. According to the pres-
ent findings it is concluded that females during 2nd and 
3rd trimester are at verge of developing anemia. Iron de-
ficiency is considered as the primary reason. This condi-
tion is prevalent among the females of reproductive age 
were majority of them were uneducated. Intake of healthy 
balanced diet, with iron supplements before and during 
pregnancy tends to control the severity of condition.
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ABSTRACT
Objective: To study the microbial analysis of raw cow’s milk collected from selling points of Peshawar.

Materials and methods: A total of 80 aseptically raw milk samples were collected by multistage sampling technique from 
four towns of Peshawar in sterile glass bottles and stored in ice containers for laboratory analysis at Agriculture University 
Peshawar. Microbial analysis was performed on plate count and samples were screened for staph aureus, E.coli spp, and 
salmonella spp. The microbiological load was tested and the data were analyzed by Statistical Package for Social Sciences 
(SPSS) version 20.

Results: The microbial analysis of milk revealed contamination of milk and the most prevalent bacteria was Escherichia coli 
(26.2%) and the least prevalent was Salmonella spp (3.75%).

Conclusion: Although the presence of E.coli spp, staph spp, and Salmonella spp. indicate that the milk is contaminated but 
found that the total bacterial count was within the permissible limit. If not controlled in time will lead to public health issues. 
This highlights an urgent need to adopt good sanitary practices and monitoring of milk from production to distribution by 
the health authorities.

Key Words: Microbial analysis, raw cow’s milk, E.coli spp, staph spp

This article may be cited as: Alam A, Akhtar A, Gul R, Rehman R. Microbiological quality assessment of raw cows milk in 
Peshawar district. J Med Sci 2021 July;29(3):188-191

INTRODUCTION
The farm animals industry in a country like Paki-

stan is facing a lot of challenges like poorly developed an-
imal husbandry and diseases that are affecting the quality 
of milk being produced. Bacterial contamination of milk is 
a common problem faced by the dairy industry, especial-
ly in developing countries. When the animal is diseased, 
bacteria can gain access to the milk from the primary 
source, as in the case of mastitic milk. Secondary bacteri-
al contamination in milk is prevalent, and it is linked to an 
unsanitary milk supply chain1,2. When milk becomes con-
taminated with bacteria, it spoils quickly and also, could 
be a source of milk-borne illnesses in humans. Studies 
reveal that pathogenic bacteria such as Brucella abortus, 
Escherichia coli 0157: H7, Mycobacterium Bovis, Cam-
pylobacter jejuni, Salmonella spp., Clostridium spp., and 
Staphylococcus aureus cause up to 90% of all dairy-relat-
ed disorders3,4,5. 

Escherichia coli organisms are the most common 
contaminants of raw and processed milk.6 In a study, 65% 
of raw milk tested in Malaysian dairy farms were positive 
for Escherichia coli7 whereas 74% of the samples were 
contaminated with E Coli in a study in Turkey. 8 Staphy-
lococcus Aureus due to its ability to produce enterotoxin, 
is an important cause of milk-borne diseases in humans. 
Staphylococcus Aureus strains has been isolated from 
hands of milking persons and dairy cows. A study in Iran 
in 2015 on 1930 samples of raw cow milk, showed the 
prevalence of Staphylococcus Aureus as 12.4% 9. Salmo-
nella contamination can either be due to infected persons 
or contamination of environment or by consumption of 
raw milk or its products10. Studies in Rawalpindi and Is-
lamabad revealed that infection with Salmonella were as 
low as 6% as compared to other microbes 11.

Peshawar is one of the major city of Pakistan, hav-
ing a population of 2,203,000 12. Milk for consumption, 
comes not just from the city’s surrounds, but also from 
the interiors of other districts. Despite having a substan-
tial amount of milk supply, manufacturing, delivery, and 
storage conditions are all still done in traditional ways. In 
such circumstances, the possibility of milk-borne illness is 
a major public concern13. Milk, on the other hand, travels 
through numerous hands from producer to consumer, and 
as a result, the quality of milk reaching customers is fre-
quently substandard, both from a hygienic and nutritional 
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standpoint. There is a scarcity of information on microbial 
pathogens in milk in Peshawar, therefore, this study was 
an attempt to perform the microbial analysis of raw cow’s 
milk collected from selling points of Peshawar.

MATERIALS AND METHODS
A cross-sectional descriptive study was conducted 

in Peshawar district and laboratory work was done at Ag-
riculture University Peshawar. Multistage sampling tech-
nique was adopted where Peshawar was divided into four 
towns, TW-1 (Town 1, L-1 Sikandar Town, L-2 Gul Bahar 
), TW-2 (Town 2, L-3 Shahi Bala, L-3 Pajjagi), TW-3 (Town 
3, L-5 University Road, L-6 Hayatabad), TW-4 (Town 4, L-7 
Hazar Khawani, L-8 Badaber) samples were collected. 

Sample size was calculated according to WHO 
sample size formula as n=z2pq/d2. A total quantity of 80 
samples of raw milk were collected at selling points asep-
tically in sterile glass bottles. The collected samples were 
shifted to the University of Agriculture Peshawar, Depart-
ment of Animal health for analysis laboratory for process-
ing on ice packs maintaining 6-8 °C. A total of 20 milk sam-
ples were collected twice a week for four weeks.  Microbial 
Analysis of Milk: The total plate count evaluation standard 
pour plate technique was followed. Tenfold dilution was 
standardized 1 ml of milk sample to 9 ml of Normal saline 
solution (NSS). Dilutions were standardized and quantity 
of 0.1 ml inoculums from 10-3 and 10-4 dilutions were pro-
cessed on pour plate technique and agar was poured and 
mixed thoroughly by rotating the plates. The plates were 
incubated for 24 hours at temperature of 37˚c. Total plate 
counts were calculated by using standard formula17.The 
bacterial colonies were counted with the help of the bacte-

riological colony counter (MAC) and colony forming (CFU) 
was counted by using the formula below.

Log10 CFU/gm = 

Where, ∑ C = Total number of colonies counted 
from all plates, n1	= No. of plates of lower dilution, n2= 
No. of plates of higher dilution, d= Dilution factor

Staphylococcus Aureus Count: 1ml of raw milk 
were placed for Staphylococcus Aureus, isolation in each 
decimal dilution and were patterned on the surface of pre 
solidified (mannitol salt) medium for 37oC for 48 hours and 
colonies were counted on colony counter under micro-
scope expressed and calculated.Salmonella Count: About 
25ml of raw milk were added to 225 ml of sterilized buff-
ered peptone water and incubated at 37oC overnight and 
colonies were counted. Escherichia Coli Count: Dilutions 
were made by withdrawing 1ml of raw milk sample into 
9ml of 0.1% sterilized buffered peptone water and then 
further serial dilutions. A 10 µL was drawn from appropri-
ate dilutions and placed on MacConkey Agar. Spread the 
sample on agar by sterile glass rod, and plates were incu-
bated at 37oC for 24 hours. The colonies were counted. 
The data were analyzed by Statistical Package for Social 
Sciences (SPSS) version 20.

RESULTS
Three bacteria namely Staphylococcus Aureus13 

(16.2%), E.coli 21 (26.2%) and Salmonella spp 03 (3.75%) 
were isolated and identified in the present study area. Out 
of 80 samples 37 (46.2%) were contaminated with differ-
ent bacteria’s like 26.2% was E Coli , 16.2% was staphylo-
coccus and 3.75% was salmonella species see table 1 for 
details. See table 2 

Table 1: Frequency of bacteria isolated from milk samples collected from different selling points of Peshawar

Bacteria Isolated Bacteria isolated from milk samples Total (%)

TW1 TW2 TW3 TW4

L-1 L-2 L-3 L-4 L-5 L-6 L-7 L-8

Staphylococcus 02 01 03 02 0 01 02 02 13 (16.2%)

E.coli 03 01 04 01 02 03 05 02 21 (26.2%)

Salmonella spp 00 00 01 0 01 00 01 00 03 (3.75%)

Total 05 02 08 03 03 04 08 04 37 (46.2%)
TW-1 (Town 1, L-1 Sikandar Town, L-2 Gul Bahar ),    TW-2 (Town 2, L-3 Shahi Bala, L-3 Pajjagi), 
TW-3 (Town 3, L-5 University Road, L-6 Hayatabad), TW-4 (Town 4, L-7 Hazar Khawani, L-8 Badaber)

Table 2: Frequency of bacteria isolated from milk samples collected from different selling points of Peshawar

Milk selling 
point

Positive 
samples

Average bacterial count of samples

Total Plate Count Total staph Count Total E. Coli Count Total Salmonella 
Count

CFU/ml Log CFU/ml Log CFU/ml Log CFU/ml Log

TW-1 07 660,378 5.81 508.12 2.70 243.72 2.38 115.04 2.06

TW-2 11 540,230 5.73 430.23 2.63 205.14 2.31 125.01 2.09

TW-3 07 620,538 5.79 460.09 2.66 228.10 2.35 109.21 2.03

TW-4 12 756,400 5.87 538.07 2.73 271.23 2.43 121.06 2.08
TW-1 (Town 1, L-1 Sikandar Town, L-2 Gul Bahar ),   TW-2 (Town 2, L-3 Shahi Bala, L-3 Pajjagi), 
TW-3 (Town 3, L-5 University Road, L-6 Hayatabad), TW-4 (Town 4, L-7 Hazar Khawani, L-8 Badaber)
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DISCUSSION 
In our study the difference in value of the total vi-

able count might be due to unhygienic practices of milk-
ing. The unhygienic condition of the milking methods may 
cause a high burden of pathogenic bacteria in milk. The 
bacterial count may be due to environmental condition 
of barn and malpractice cleanness at the time of milking, 
storing and transportation enhanced bacterial growth es-
pecially salmonella spp from contaminated objects during 
handling 14, 15. 

The improper hygienic condition leads to contam-
ination of milk with high plate count value as reported by 
different studies in Badin, Pakistan, and studies in Etho-
pia16,17,18. While in my study only salmonella species count 
was high.

It was reported that high plate count can be sub-
jective of poor storage, faulty milking, hygienic condition 
of cow barn and milking and storage kits19,20,21,22 which 
were consistent to our findings.

The contamination of each isolated bacteria were 
higher across the selling points. The level of contamina-
tion a study done at Ethopia revealed Staph aureus were 
higher in collecting points 23 while our study also had sim-
ilar contamination.

 Another study done at Ethopia also supported our 
study findings that milk contamination involved unhygien-
ic practices pre milking as udder cleanliness, unhygienic 
status of milk handlers and post milking involved sanita-
tion of storage tools and contamination during transporta-
tion on roadside 24. 

It has been reported in a study in Nigeria that high 
isolation frequency of Staph aureus (38 %), E.coli (24%) 
and Salmonella spp (2%) from milk at various retails points 
25. While our study had low staph aureus and high E Coli 
and salmoneela spp. 

However, it has also been reported that even in 
hygienic circumstance milk comprises microorganism 
which may either resulting from milk ducts or additional 
contamination either may come from milking equipment 
and milk handlers26. Similar, studies conducted in Ethiopia 
to assess contamination of milk, with a higher frequency 
of E.coli was observed across market chain 17. 

The isolation of staph aureus, E. coli and salmo-
mella spp pointed out that milk samples indicated risk 
of enteropathogenic bacteria 25,27 and same is true in our 
study. Limitations of my study were no access to dairy 
farms and financial constrains as the tests were costly.

CONCLUSION 
Although the presence of E.coli spp, staph spp 

and salmonella spp. indicate that the milk is contaminat-
ed due to external sources possibly due to fecal pollution 

from cows dunk and having public health significance but 
it was found to be within permissible limit, except for sal-
monella spp and if not controlled will lead to public health 
issues. It is recommended that the community awareness 
might be imitated among the farmers for hygienic milk 
production and processing. Hygienic practices like hand 
washing by the milk handlers and pasteurization by the 
consumers etc are recommended to be applied.
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ABSTRACT
Objective: This study was aimed to determine the prevalence of chronic hepatitis C in patients presenting with vague rheu-
matic symptoms in a local community in district Punjab, Pakistan.

Materials and methods: A cross-sectional study was conducted in Tehsil Headquarter Hospital Sharaqpur Sharif, Sheikhupu-
ra, Pakistan. During a period of two and a half months, 751 patients presenting to general outdoor department with vague 
symptoms were selected through random sampling. People who presented with symptoms related to rheumatic dieases  
including, arthralgia, myalgia and lassitude without being explained on any other organic diseases, were labelled as vague 
symptoms. They were tested for Anti Hepatitis C Virus Antibodies, Hepatitis B Surface Antigen, and Anti Human Immunode-
ficiency Virus Antibodies with Rapid Immunochromatographic Test Kits. Statistical analysis was performed using IBM SPSS 
Statistics version 23.

Results:  Of the 751 randomly selected patients, 28 were eliminated from results due to missing data and another 156 were 
removed on the basis of exclusion criteria. Out of 564 included participants, 37.8% were male and 62.2% were female with a 
mean age of 53.11±11.2 years. Twenty-seven percent of people screened with vague symptoms were found to be positive 
for Hepatitis C (N=152), 2.3% were Hepatitis B (N=13), whereas only one was HIV positive.

Conclusion: This study suggests that Chronic Hepatitis C often present with vague rheumatic symptoms like arthralgia, myal-
gia and lassitude. Patients presenting with such symptoms and without underlying rheumatic diseases should be screened 
for hepatitis C virus infection. 

Keywords: Chronic Hepatitis C, vague symptoms.

This article may be cited as: Sarwar F, Murtaza G, Javed S. The prevalence of chronic hepatitis C in patients presenting 
with vague rheumatic symptoms in a local community in district Punjab, Pakistan. J Med Sci 2021 July;29(3):192-195

INTRODUCTION
Hepatitis C infection is a global threat to health. Its 

prevalence is believed to be 2·5% of the total world popu-
lation (177·5 million), with the highest being in Central Asia 
and Central Africa (>3·5%), moderate in the East, South 
and Southeast Asia, West and East Africa, North Africa 
and Middle East, Southern and Tropical Latin America, 
Caribbean, Australasia, and Eastern Europe (1·5%-3·5%) 
and relatively low (<1·5%) in Southern Africa, North Amer-
ica, Andean and Central Latin America, Pacific Asia and 
Western and Central Europe1. However, in Pakistan there 
is great variability of prevalence with limited data available. 
According to the data currently available that includes 

both published and unpublished papers, prevalence in 
Pakistan among the general population is 6·8%2.

HCV has been a culprit of millions of deaths global-
ly every year (1·3 million)3. Chronic hepatitis C has served 
as a major distress for families by significantly reducing 
the quality of life4. However, not all patients suffer severe 
complications.5 In fact, the initial stage HCV infection is 
usually asymptomatic or mild. According to published 
studies, fatigue is the most common symptom of HCV 
infection followed by rheumatic symptoms like myalgia, 
arthralgia, lassitude, and depression6,-12 . The initial mild 
nature results in a number of people to stay undiagnosed 
and remain chronic carriers. They are diagnosed when 
they develop signs and symptoms of liver failure 13.

Despite being aware of these facts, educating 
people about the disease and performing screening tests 
still remains a challenge in Pakistan 14. With overburdened 
hospitals and deficient investigative facilities, a large num-
ber of people are neglected. There are limited resourc-
es and lack of health facilities in the peripheral areas and 
that corresponds to the very high prevalence rates in rural 
areas 15. Illiteracy and poor economic status add to this 
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misery and people do not focus on their health until they 
become very sick. 

This study was focused on highlighting the prev-
alence of HCV infection in patients presenting with vague 
rheumatic symptoms such as lassitude, myalgia and ar-
thralgia in the periphery of district Sheikhupura, Punjab, 
Pakistan.

MATERIALS AND METHODS
This cross-sectional study was conducted in Teh-

sil Headquarter Hospital Sharaqpur Sharif, a Secondary 
Level Hospital under Primary and Secondary Health Care 
Department, Government of Punjab. It is located in Teh-
sil Sharaqpur Sharif, a small town in District Sheikhupura 
of Punjab, Pakistan having a population of about 40,000 
people. Minimum sample size calculated using OpenEpi 
Version 3 was 287 at 95% confidence level. However, 751 
participants were randomly selected from routine outdoor 
patients, who presented with vague rheumatic symptoms. 
For the purposes of the study “Vague symptoms” includ-
ed myalgia, arthralgia, malaise and lassitude. Inclusion 
criteria for the study included, age above 40 years for both 
genders and rheumatic symptoms without organic expla-
nation for those. Exclusion criteria included, overt jaun-
dice and anemias, uncontrolled Diabetes Mellitus, Hyper-
tension, Rheumatological disorders, and Hypothyroidism 
were ruled out on the basis of medical history and general 
physical examination. Those who met the inclusion crite-
ria were briefed regarding the procedure of the study and 
informed consent was obtained. They were then screened 
for Hepatitis C Virus, Hepatitis B Virus and Human Immu-
nodeficiency Virus with Rapid Immunochromatographic 
Test Kits, following manufacturer’s instructions. Kits were 
manufactured by Vaxper Inc. Miami, Fl, USA. For statistical 
analysis, SPSS version 23 was used.

RESULTS
Among a total 751 subjects, 28 were eliminated 

from results due to missing data and another 156 were 
removed due to exclusion criteria. Out of 564 includ-
ed participants, 37.8% were males (N=213). Remaining 
62.2% were females (N=351). The mean age of subjects 
is shown in Table 1. Hepatitis C Virus was detected in 
26·95% subjects (N=152) out of which, 41·44% are males 
(N=63) and 58.55% are females (N=89). Gender-wise 
prevalence of Hepatitis C is shown in Figure 1. HBsAg was 
detected only in 2.3% people (N=13) out of which, 8 were 
female and 5 were male. Only one patient was positive for 
HIV antibodies. Comparison of prevalence of Hepatitis C 
and other viral infections is shown in Figure 2.

DISCUSSION
This study highlights a high prevalence of hepatitis 

C in the peripheral areas of Pakistan. Although internation-

al literature suggests a global decline in HCV prevalence 
in the past few years, this high prevalence and review of 
available material suggests that the incidence of HCV is 
still rising in Pakistan. This emphasizes the need for updat-
ing statistics. From 2010 to 2015, there are only 86 studies 
on prevalence of HCV that includes published papers in 
indexed, non-indexed journals, and unpublished studies 

Table 1: Mean Ages of the study participants

Mean N Standard deviation

Male 55.40 213 21·12

Female 52.12 351 87·10

Total 36·53 564 49·11

Fig 1: The frequency of HCV in males and females

Fig 2: Comparison of prevalence of HBV and HCV in 
study population
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as well 2. It is noteworthy that there is high parity in this 
data. The overall prevalence in general population accord-
ing to this data is 6·8% whereas it is reported to be 3·8% 
by the global prevalence studies published in indexed 
journals 16 .

Among the general population, Hepatitis C is pre-
sumed to be a serious disease but most people remain 
unaware of the symptoms and phases of the disease 
which is a major factor in delayed diagnosis and increased 
morbidity and mortality of hepatitis. Also, in overburdened 
healthcare setups, due to a deficiency of resources and 
the clinical impression of hepatitis C being a moderate to 
severe disease notably in young doctors, many a times 
these patients get neglected. From this study, it is evident 
that a considerable proportion of people who presented 
with vague and mild rheumatic symptoms in the gener-
al out-patient departments were found to be positive for 
HCV. So, a more vigilant approach towards such patients 
is necessitated. Emphasis should be paid towards aug-
mentation of clinical picture, symptoms and clustering of 
symptoms to improve diagnosis and overall management 
of Chronic Hepatitis C 17.

The presence of vague and mild symptoms indi-
cates a recent infection and curable stage of the disease. 
So, there is a dire need of expansion of hepatitis control 
program throughout the country, especially in peripheries, 
where people are relatively uninformed regarding this dis-
ease. This should include both screening and education 
to diagnose patients in time and stop the spread 18.

Also, amidst the ongoing hepatitis control program 
throughout the province, this high prevalence is alarming. 
This calls for a need to check the efficacy of these control 
programs and reassess the strategies accordingly 19. High 
prevalence of infection in people with a history of medical 
and surgical interventions along with blood transfusions is 
evident. That may be attributed to malpractice. There is a 
significant role of quacks who are involved in needle us-
age and unsafe use of intravenous drugs and surgical in-
struments 20. Moreover, many hospitals also lack sufficient 
safety protocols and practice, including improper steriliza-
tion, lack of standard medical hygiene, careless handling, 
lack of proper disinfection, improper waste disposal, and 
untrained staff, which have been reported several times 
specifically in rural areas 21. Strict and immediate action 
is required to develop updated SOP’s and ensure strict 
compliance to stop the spread of hepatitis C virus. A 
complete revamping of patient education system is nec-
essary according to cultural requirements. Currently the 
main source of patient education for infectious diseases is 
print media to which a large population is unresponsive. 
Therefore, awareness should be given to people regard-
ing the transmission, signs and symptoms, precautions, 
treatment, and complications in effective ways.

Various limitations of this study should be noted. 

Firstly, we could not report prevalence of individual symp-
toms. Secondly, due to limitations in diagnostic facilities, 
we could not rule out certain other causes of fatigue and 
generalized body aches; such as Vitamin D3 levels and 
other chronic diseases 22.

CONCLUSION
This study suggests that Chronic Hepatitis C of-

ten present with vague rheumatic symptoms like arthral-
gia, myalgia and lassitude. Patients presenting with such 
symptoms and without underlying rheumatic diseases 
should be screened for hepatitis C virus infection. 
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ABSTRACT
Objective: The aim of this update was to evaluate the use of local and systemic antibiotics for the treatment of periodontal 
diseases. PubMed and google scholar databases were used to search through the past 30 years of literature using selected 
search criteria “Periodontal diseases*[TW] AND (gingivitis*[TW] OR periodontitis*[TW] OR antibiotics*[TW])” to identify 
articles/book chapters discussing polymerization shrinkage and possible solutions. In total, 46 articles/book chapters met 
the criteria for inclusion in the literature review. 

Due to the accumulation of bacteria in the form of dental plaque, the tissues and bone surrounding the teeth can become 
infected leading to periodontal diseases such as gingivitis and periodontitis. The main purpose of periodontal therapy is 
to eliminate or control the undesired effects of these bacteria present in the oral cavity in the form of biofilms. The use of 
antibiotics in conjunction with mechanical instrumentation has been suggested for the successful treatment of periodontal 
diseases. 

It can be concluded that the use of antibiotics is justified in cases with rapid signs and symptoms of destruction of periodon-
tal tissues. Hence, antibiotics are suggested in cases of aggressive periodontitis, periodontal abscess, necrotizing ulcerative 
gingivitis, necrotizing ulcerative periodontitis and periodontitis that do not respond well to mechanical instrumentation alone. 
However, antibiotics may cause side effects and the bacteria may develop resistance, therefore dentists should keep in mind 
the adverse effects and benefits while prescribing antibiotics. Moreover, antibiotics should always be given as an adjunct to 
mechanical instrumentation and oral hygiene instructions to achieve successful outcome.

Keywords: Periodontal diseases, gingivitis, periodontitis, local antibiotics, systemic antibiotics.

This article may be cited as: Khabeer A, Alam, BF, Noreen S, Faridi MA, Ali S. Systemic and local delivery of antibiotics in 
managing periodontal diseases: An update. J Med Sci 2021 July;29(3):196-201

INTRODUCTION
In ideal conditions, every individual wants natural 

healthy teeth throughout their life for aesthetics, form and 
function. However, due to accumulation of bacteria in the 
form of dental plaque, the tissues and bone surrounding 
the teeth can become infected which can be termed as 
periodontal disease1. (Table 1) Periodontal diseases are 
inflammatory disorders of chronic nature and can include 
gingivitis and periodontitis. Gingivitis is defined as inflam-

mation of gingiva only, while periodontitis is inflammation 
of tissues around teeth which can result in loss of sur-
rounding ligaments and alveolar bone, eventually leading 
to loss of teeth from the sockets.2,3 The main difficulty in 
managing periodontal diseases arises from the bacteria 
which are not only present in the biofilm but also pres-
ent throughout the oral cavity, thus making them almost 
impossible to eliminate.4 To prevent the loss of teeth, 
periodontal therapy is performed which aims to elimi-
nate or reduce the amount of pathogens by mechanical 
debridement.5 However, due to surface anomalies on the 
teeth and adjacent epithelium, certain bacteria may still 
remain in periodontal pockets resulting in recolonization 
and making the mechanical debridement less effective.6 
Moreover, certain individuals do not respond well to me-
chanical therapy, therefore, many dentists and microbiolo-
gists appreciate the use of antibiotics.6,7 Antibiotics help in 
reducing the amount of bacteria, thus helps in decreasing 
the inflammation of diseased tissues.8 Haffajee reported a 
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clinical study in which he found increased clinical attach-
ment gains and decrease in number of pathogens when 
treated with antibiotics as an adjunct to root surface in-
strumentation (RSI).9 Main reason for the use of antibiotics 
could have been the realization during 1970s that certain 
types of bacteria were involved in periodontal diseases.10 
Since then, the use of antibiotics became an interesting 
element of periodontal therapy.

MATERIALS AND METHODS
Electronic search of PubMed/Medline and google 

scholar databases was done. A total of 647 articles were 
evaluated and screen for parameters including periodon-
tal diseases and the use of antibiotics in relation to peri-
odontal diseases. The search was carried out using the 
following criteria “Periodontal disease*[TW] AND (Gingi-
vitis*[TW] OR Periodontitis *[TW] OR antibiotics*[TW])”. 
The studies that were duplicate, not in English language 
and not published in dental journals were excluded. Stud-
ies published between the years 1990 and 2018 that eval-
uated the periodontal diseases, there management and 
treatment strategies or reported strategies for treating 
periodontal diseases and use of antibiotics for inclusion. 
In the end, 46 articles/book chapters were included in the 
study for review (Fig.1)

ROLE OF ANTIBIOTICS
It is reported that antibiotic resistance of bacteria 

present in biofilm is 1000-1500 times greater than the bac-
teria present as pure cultures.11 Moreover, use of antibi-
otics alone for the treatment of periodontal disease can 
be insufficient, therefore, for successful results, antibiotics 
should be given in combination with RSI.9,12 According 
to the 6th consensus statement on periodontology, it can 
be suggested that systemic antibiotics should be admin-
istered on the visit in which mechanical debridement is 
completed.13,14 On the other hand, locally delivered antibi-
otics should be placed soon after RSI.10 There are several 
mechanisms by which the antibiotics affect the pathogens 
like inhibiting the cell wall synthesis, inhibiting ribosomal 
protein synthesis, suppressing DNA synthesis, inhibiting 
folic acid synthesis and altering the cell membrane per-
meability.15 Ideally, antibiotic sensitivity and culture testing 
of plaque samples should be carried out before selection 
of antibiotics.10,16 There are a variety of antibiotics which 
are used in management of periodontal diseases and they 
can be either systemically administered or locally deliv-
ered. 

SYSTEMIC VERSUS LOCAL ADMINISTRATION OF 
ANTIBIOTICS

Most common route for systemic antibiotics is 
oral administration. However, in some cases intravenous 
or intramuscular injections of antibiotics can be given. 
On the other hand, locally delivered antibiotics can be 

placed in periodontal pockets by various drug delivery 
systems. These systems may include fibers, films, strips 
and polymers (biodegradable and non-biodegradable).17 
According to Mombelli,18 systemic antibiotics are distrib-
uted throughout the body resulting in lower concentration 
in periodontal pockets but might be effective against bac-
teria that are present elsewhere in the oral cavity such as 
tongue and tonsils. Moreover, administration of systemic 
antibiotics can cause some side effects, resulting in poor 
patient compliance.18 On the other side, locally placed an-
tibiotics achieve higher concentration but are only effec-
tive against bacteria confined to that specific site. More-
over, locally placed antibiotics require minimum patient 
compliance and have negligible adverse effects.18

COMMONLY USED ANTIBIOTICS
Tetracycline: Tetracycline acts against gram pos-

itive as well as gram negative bacteria.7,19 Derivatives of 
tetracycline are also present which are doxycycline and 
minocycline and these derivates are more lipophilic, thus 
they can be administered in low doses.7 Tetracycline is a 
bacteriostatic antibiotic when administered systematically 
and acts by inhibiting protein synthesis in bacterial cell.19 
However, upon local administration of tetracycline in pock-
ets, it acts as bactericidal.7

Systemic administration: Several studies and clin-
ical trials have been carried out to show the efficiency of 
systemic administered tetracycline. Clinical studies on pa-
tients with localized aggressive periodontitis showed con-
siderable resolution of tissue inflammation and increase in 
clinical attachment when treated with tetracycline in con-
junction with RSI.20,21 However, disease recurrence can 
take place in 25% of patients with localized aggressive 
periodontitis after receiving systemic tetracycline.21 Clin-
ical Study performed by Hellden showed no significant 
difference in the outcome of chronic periodontitis when 
treated with tetracycline in combination with RSI and when 
compared with RSI only.22

Local delivery: The purpose of local delivery of an-
tibiotics is to achieve greater concentration of drug in peri-
odontal pockets compared with systemic delivery.7 More-
over, locally delivered antibiotics acts as bacteriocidal and 
can kill bacteria that are resistant to systemic antibiotics.7 
Actisite containing 12.7mg tetracycline-HCL and Atridox 
containing 10%doxycycline hyclate have been used for 
localized delivery. Multiple studies have shown positive 
effect in probing depth and clinical attachment gain when 
treated with Actisite or Atridox in combination with RSI.23,24 
Arestin is another drug consisting of 1mg minocycline and 
has also shown improvements in probing depth and at-
tachment gain when used in conjunction with RSI.25

 Penicillin/Augmentin: Penicillin is bactericidal 
against gram positive and gram negative bacteria and acts 
by inhibiting cell wall synthesis.7,26 However, penicillin can 
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be ineffective against most bacteria in periodontal pock-
ets as these bacteria produce β-Lactamase enzyme which 
destroy the β-Lactam ring of penicillin.7 To overcome the 
resistance of bacteria, Augmentin was introduced which 
consist of amoxicillin and clavulanic acid. Clavulanic acid 
is a β-lactamase inhibitor and causes β-lactamase enzyme 
to bind to it instead of amoxicillin and thus making amox-
icillin available for antimicrobial activity.7 Clinical study 
by Magnusson on patients with refractory periodontitis 
showed 2mm of attachment gains and decrease in prob-
ing depths when treated with RSI and Augmentin.27 How-
ever, use of Augmentin combined with mechanical plaque 
removal in chronic periodontitis did not demonstrate any 
additional positive results.28

Clindamycin: Clindamycin is bacteriostatic against 
gram positive and gram negative bacteria and acts by 
inhibiting protein synthesis.7 However, certain bacteria 
like Aggregatibacter actinomycetemcomitans (Aa) and 
Eikenella corrondens can be resistant to clindamycin 
therefore making it ineffective in cases of aggressive peri-
odontitis.29,30 Study performed by Gordon in 1990 showed 
increased clinical attachments and decrease probing 
depths in patients with refractory periodontitis. Moreover, 
use of clindamycin may cause adverse effects including 
pseudomembranous colitis, thus clindamycin has a limit-
ed use in periodontal treatment.7

Metronidazole: Metronidazole is bactericidal 
against gram negative bacteria and acts by suppressing 
DNA synthesis of bacteria.7 However, some bacteria like 
Fusobacterium and Aa may develop resistance.31

 Systemic: Multiple studies have shown positive 
effects of metronidazole when used as adjunct to RSI. 
Studies performed by Winkelhoff and Gusberi showed in-
crease in clinical attachment, decrease in probing depth 
and decrease bleeding on probing in patients with aggres-
sive or refractory periodontitis.32,33 

Local: Metronidazole can be delivered locally in 
periodontal pockets in the form of a gel called Elyzol con-
sisting of 25% metronidazole benzoate. Gel may be ad-
ministered in 2 visits one week apart. Griffiths performed 
a study on patients with chronic periodontitis using lo-
cally delivered metronidazole with RSI.34 Study showed 
decrease in probing depths and increase attachment 
gains. However, another clinical study performed by Riep 
showed no significant difference over root surface instru-
mentation alone when patients with chronic periodontitis 
were treated with metronidazole gel in combination with 
RSI.35

Azithromycin: Azithromycin acts against gram 
positive as well as gram negative bacteria.7 Generally, 
dosage of 250mg, once daily for 4 days may be given as 
this dosage can maintain concentration in periodontal tis-
sues for up to 10 days.7 Smith reported a clinical study in 

which 300mg of azithromycin daily for 3 days were given 
to patients with periodontal disease. Significant reduction 
in probing depths and reduced bleeding were charted af-
ter 22 weeks.36 Moreover, azithromycin was given as an 
adjunct to RSI. However, more studies are required to 
evaluate the true efficacy of azithromycin in treatment of 
periodontal diseases.

ANTIBIOTICS IN SPECIFIC PERIODONTAL DIS-
EASE

Chronic Periodontitis: It is a condition causing gin-
gival inflammation, attachment loss and bone loss and 
is characterized by pocket formation and gingival reces-
sion.3 Use of antibiotics in chronic periodontitis is not in-
dicated as the pathogens in this condition can be poorly 
defined and may cause rapid recolonization following an-
tibiotics.16 Moreover, chronic periodontitis responds well 
following RSI.37

Aggressive Periodontitis: It can be either in local-
ized or generalized form. Localized form can be charac-
terized by bone and attachment loss around molars and/
or incisors with no more than two teeth involved other 
than first molar and incisors, while generalized form is 
characterized by rapid bone loss and attachment loss in-
terproximally involving at least three teeth other than first 
molar and incisors.3 Traditionally, tetracycline 250mg, 4 
times daily for 2 weeks was prescribed in combination 
with RSI.16 However, due to tetracycline resistance of 
Aa, current regimen is metronidazole 375 or 400mg plus 
amoxicillin 250mg, 3 times daily for 1 week in combination 
with RSI.16 This current regimen may result in 97% elimi-
nation of Aa.16,38 Result of a study performed by Guerrero 
in 2005 on patients with generalized aggressive periodon-
titis showed improvements in probing depths and clinical 
attachment gains when treated with RSI combined with 
amoxicillin (500mg) and metronidazole (500mg), 3 times 
daily for 7 days.39 On the other hand, different dentists 
have different regimen for antibiotics.40 . (Table 2).

Acute Periodontal Abscess: It is characterized by 
collection of pus within the periodontal tissues.3 Use of 
antibiotics may not be suggested in cases where the pus 
can be drained via RSI or incision.16 However, when there 
is danger of systemic spreading of abscess or abscess 
is not drainable then amoxicillin 250mg or metronida-
zole 200mg, 3times daily for 5 days can be suggested.16 
Herrera performed a clinical study on patients with acute 
periodontal abscess in which one group received azyth-
romycin (500mg, once daily for 3days), while other group 
received augmentin (500mg, 3times a day for 8 days).41 
Both groups showed significant resolution in abscess and 
improvement in probing depth with decrease pathogen 
count. Necrotizing Ulcerative Gingivitis and Periodonti-
tis(NUG): Can be characterized by punched out papilla 
with pain and bleeding followed by pseudomembrane 
formation, while Necrotizing ulcerative periodontitis (NUP) 
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Table 1: Modified and taken from Wiebe.45 Adapted from 
1999 International workshop for classification of periodontal 

diseases and conditions.46

Simplified Classification of periodontal diseases and 
conditions

I. Gingival Diseases

A. Dental plaque-induced gingival diseases

B. Non-plaque-induced gingival lesions

II. Chronic Periodontitis (Slight: 1-2 mm CAL; moderate: 
3-4 mm CAL; severe: > 5 mm CAL)

A. Localized

B. Generalized (> 30% of sites are involved)

III. Aggressive Periodontitis (Slight: 1-2 mm CAL; moder-
ate: 3-4 mm CAL; Severe: > 5 mm CAL)

A. Localized

B. Generalized (> 30% of sites are involved)

IV. Periodontitis as a Manifestation of Systemic Diseases

A. Associated with hematological disorders

B. Associated with genetic disorders

C. Not otherwise specified

V. Necrotizing Periodontal Diseases

A. Necrotizing ulcerative gingivitis

B. Necrotizing ulcerative periodontitis

VI. Abscesses of the Periodontium

A. Gingival abscess

B. Periodontal abscess

C. Pericoronal abscess

VII. Periodontitis Associated With Endodontic Lesions

A. Combined periodontic-endodontic lesions

VIII. Developmental or Acquired Deformities and Condi-
tions

A. Localized tooth-related factors that modify or predispose to 
plaque-induced gingival diseases

B. Mucogingival deformities and conditions around teeth

C. Mucogingival deformities and conditions on edentulous 
ridges

D. Occlusal trauma

Table 2: Antibiotics regimen in periodontal diseases sug-
gested by Walker 10 in 2002

No. Antibiotic 
Name

Adult Dosage Duration

1 Amoxicillin/
Augmentin

250mg or 500mg
3 times daily

10 days

2 Amoxicillin
+

Metronidazole

375mg or 400mg 
amoxillicin

3 times daily
+

250mg Metronidazole
3 times daily

7 days

3 Clindamycin 300-150mg
4 times daily

14-10 
days

4 Metronidazole 250mg
3 or 4 times daily

10 days

5 Tetracycline 250mg
4 times daily

21-14 
days

CONCLUSION
The main aim of periodontal therapy should be to 

eliminate or control the undesired effects of bacteria pres-
ent in oral cavity in the form of biofilms. Therefore, me-
chanical instrumentation is required to physically disrupt 
the biofilms. Nevertheless, the bacteria have the tenden-
cy to re-colonize following mechanical therapy, therefore 
use of antibiotics can play a major role in the treatment of 
periodontal diseases. Use of antibiotics can be justified 
in cases with rapid signs and symptoms of destruction of 
periodontal tissues. Hence, antibiotics can be suggest-
ed in cases of aggressive periodontitis, periodontal ab-
scess, necrotizing ulcerative gingivitis, necrotizing ulcer-
ative periodontitis and periodontitis that do not respond 
well to RSI. However, antibiotics may cause side effects 
and the bacteria may develop resistance, therefore den-
tists should keep in mind the adverse effects and benefits 
while prescribing antibiotics. Moreover, antibiotics should 
always be given as an adjunct to RSI and oral hygiene 

Fig 1: Flowchart showing identification, screening, 
and selection of studies for this review.

can be presented as NUG with infection spreading to liga-
ments and alveolar bone resulting in bone exposure.3 After 
RSI, metronidazole 200mg, 3 times a day for 3 days can 
be prescribed.16 Resistance of microorganisms against 
antibiotics: Approximately 7-11% of commonly used an-
tibiotics are prescribed by dentists and improper use of 
antibiotics can lead to their resistance.42 Moreover, resis-
tant bacteria may pass from one individual to another via 
contact and other modes of transmission.43 Bacteria and 
other pathogens are smart and they can acquire resis-
tance against antibiotics.42 Mechanism by which the bac-
teria can evade the effects of antibiotics are inactivation of 
enzymes, alteration of the receptor sites, limiting access 
to target sites, efflux of the drug from cells, preventing ac-
tivation of drug or excessive production of target sites.15,44
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instructions to achieve successful outcome.
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ABSTRACT
Objective: Neurological disorders (ND) are ranked as the leading cause of death and disability around the globe and the 
escalating burden summons the advancements in the treatment strategies hence this systematic review aimed to fill the 
knowledge gap regarding the efficacy of robot-assisted physiotherapy (RAPT) for pain management in ND.

Materials and method: Scientific trials were sought by an extensive search via electronic databases mainly PubMed, PEDro 
and Scopus. Randomized controlled trials published from the year 2014 to April 2021, evaluating the potential effects of 
RAPT for pain management in ND were included in the review. The quality appraisal of the RCTs was analyzed via Cochrane 
tool for assessing risk of bias.

Results: The majority of the trials reported the effectiveness of RAPT using PARO robot, Armeo spring, Gloreha robot, and 
robotic Lokomat gait training system in significantly improving pain of ND such as stroke, dementia, phantom syndrome, 
and spinal cord injuries.

Conclusion: Large body of evidence suggested RAPT as a potential solution in improving pain of various ND. However, fur-
ther rigorous trials are necessary to draw conclusive recommendations.

Keywords: Neurological disorders, pain, physiotherapy management, rehabilitation, robot-assisted physiotherapy, robotics

This article may be cited as: Anjum O, Shaikh HA, Waheed N, Zaidi SWR. Efficacy of robot-assisted physiotherapy for 
pain management in neurological disorders: a systematic review. J Med Sci 2021 July;29(3):202-207

INTRODUCTION
Neurological disorders (ND) are ranked as the 

second leading cause of death around the globe1. Among 
these disorders, stroke is the number one cause2. ND ac-
counts for 6.3% of the global burden of diseases3. Further-
more, it is expected to raise, hence demands advance-
ments in the treatment strategies. 

Robotics is one of the most emerging gap areas 
in the neuro-rehabilitation panorama. Growing evidence 
claimed robot-assisted physiotherapy (RAPT) as a prom-
ising approach to provide feasible4, accurate, repeatable, 
quantifiable, patient-centered therapy, while guaranteeing 
patient safety, speedy recovery, and unloading therapist 
workload as compared to traditional methods and also 
helps to maximize and maintain the therapy dose5, 6, 7.

According to World Health Organization (WHO), 

ND are progressive and challenging health problem8. Sci-
entific pieces of literatures reported pain as the common 
complaint of patients suffering from ND9, greatly impacting 
the Quality Of Life (QOL)10, also reduces patient adher-
ence and treatment satisfaction11. Hence making the man-
agement of pain difficult12. Recently a multicenter experi-
mental trial conducted by Aprile et al. concluded Robotic 
Therapy (RT) to be effective in reducing pain in stroke 
patients13. Well-documented researches show that robotic 
therapy utilizes various games that not only makes it in-
teresting for the patients with ND but also allows them to 
be more independent, improve pain, QOL and promotes 
adherence to rehab program 14, 15. Ample researches also 
claimed RT to be more effective than conventional therapy 
furthermore it is also reported to be cost effective16, 17 and 
in improving cognitive function18.

Previous systematic review and meta-analysis 
have reported RT to be effective in improving Activities of 
Daily Living (ADLs), motor control, and muscle strength of 
stroke survivors also identifies knowledge gaps in robotic 
rehabilitation19-21. 

It is noteworthy that despite the incredible effects 
of RAPT elucidated in the literature however in the field 
of neuro-rehabilitation the evidence regarding the efficacy 
of robotics for pain management in ND is still in infancy. 
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Therefore, this systematic review (SR) is aimed to evaluate 
the efficacy of RAPT for pain management in ND. 

MATERIAL & METHODS
Study Design: A SR was carried-out on Random-

ized Controlled Trials (RCTs) conducted on patients suffer-
ing from ND including stroke, dementia, spinal cord injury 
(SCI), and phantom- limb syndrome.

Review Protocol: The protocol for this SR is re-
ported in consideration with the PRISMA (Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses) 
recommendations22.

Eligibility Criteria: Trials that met the following el-
igibility criteria were included: 

1. Study design must be RCT.

2. Patients diagnosed with any type of ND, aged 
≥ 18 years. 

3. Studies addressing neuropathic pain as the 
main outcome measure.

4. RCTs published from 2014 to April 2021. 

5. RCTs available in the English language. 

Sources of information: Numerous electronic 
databases including PubMed, Scopus, PEDro, Web of 
Science, Cochrane Library, Scopus, and Med-line were 
scanned. 

Search strategy: In January 2021, a systematic 
search was executed using various electronic databas-
es in order to find out potentially eligible published trials. 
The key terms include (‘’Robotic therapy’’ OR ‘’Robot-as-
sisted physiotherapy ’’) AND (‘’neuropathic pain’’ OR 
‘’pain’’) AND (‘’neurological disorders’’ OR ‘’ stroke’’ OR 
‘’spinal cord injury’’ OR ‘’dementia’’ OR ‘’phantom limb 
syndrome’’ OR ‘’Parkinson’’) AND (‘’physiotherapy’’ OR 
“physical activity” OR‘’ exercise’’ OR ‘’ neurological reha-
bilitation’’) AND (‘‘RCT’’ OR ‘’ randomized controlled tri-
al’’) AND ‘’ custom date range (2014 to 2021)”. Moreover 
additional trials were extracted using the reference list of 
the included RCTs. Initially the titles and/or abstracts were 
assessed for eligibility and trials not meeting the criteria 
for eligibility were excluded. However, the eligible trials 
were rigorously reviewed in full to appraise the credibility 
in consideration with the PRISMA recommendations.

Trials Selection: Initial filtration of articles was 
done based on the titles and/or abstracts also investigat-
ed against the inclusion criteria of the SR. Total 132 tri-
als were pooled-out by the primary search. Out of these, 
some trials were irrelevant, others full-text were not acces-
sible, replicated or having the poor methodological quality 
or not available in the English language. However eight 
potential trials addressing the efficacy of RAPT for pain 
management in different ND were included in this SR. The 

disagreements regarding the trials were resolved after a 
combined discussion of all the authors. 

Extraction of Data: The data such as principle 
author name, trial publication year, the population of the 
study, sample size, treatment applied, and the main find-
ings of the trial were extracted from the selected trials.

Risk of Bias: Critical appraisal of the trials was car-
ried-out for evaluating the methodological quality by using 
the Cochrane tool for assessing risk of bias23. This tool 
assesses the biases in various domains which includes 
random allocation, allocation concealment, blinding of 
participants and outcome assessment, incomplete out-
come data, selective reporting and other bias. 

RESULTS
Selection of studies: A total 132 trials were re-

trieved after the initial systematic search through different 
databases. However 115 articles were excluded based 
on titles, objectives and replication, remaining 17 full-text 
RCTs were reviewed, of which eight potential trials24-31 were 
included in this SR. The selection strategy of the trials is 
shown in the PRISMA flow diagram (Figure 1). 

Characteristics of Studies: Total RCTs included 
in this review involve 242 neurological patients suffering 
from stroke, dementia, phantom upper limb syndrome, 
and SCI. The included trials were conducted from Decem-
ber 2014 to September 2020. Few trials reported sample 
size calculation. The total follow-up periods of the studies 
ranges from three weeks to one and half months. Different 
outcomes measures were used i.e. NPRS, VAS, NRPS, 
and PAINAD24-31 (Table 1).

Abbreviations: Exercises (Ex’s), Joint Mobiliza-
tion Technique (JMT), Passive Range Of Motion (PROM), 
Random Training (RT), Conventional Physiotherapy 
(CPT), Upper Extremity (UE), Experimental Group (EG), 
Control Group (CG), Robotic Therapy (RT), Spinal Cord 
Injury (SCI), Strength Training (ST), Robotic Assisted Gait 
Training (RGAT), Adduction (Add), Abduction (Abd), Flex-
ion (Flex) and Extension (Ext).

Results of the studies related to the evaluation of 
pain in neurological patients: Pu Lihui et al. conducted 
various trials 24, 25, 27 on dementia patients using PARO ro-
bot and reported a significant decrease in pain in all stud-
ies. Another research conducted by Taveggia G et al. 30 in 
Italy compared Armeo spring robotic device versus tradi-
tional physiotherapy results revealed more improvement 
in pain in patients receiving Armeo spring robotic therapy. 
Similarly, the pain had also decreased significantly in post-
stroke hemiplegic shoulder patients receiving Gloreha RT 
along with passive ROM and stretching ex’s 29. The majori-
ty of the trials reported improvement in pain in different ND 
using RAPT 24-31. No study documented any side effects of 
the use of robot.
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Table 2. Cochrane summary of the risk of bias In-
dications: High risk of bias (-), low risk of bias (+) and 
unclear risk of bias (?), Higgins et al. 23.

Risk of bias within trials and quality appraisal: All 
the selected trials had a low risk of bias in random alloca-
tion 24-31. Six of the trials showed a high risk of biasness 
in allocation concealment,24-28, 31 however only one trial 

showed a low risk of bias29. The majority of the studies 
didn’t show participant blinding24-27, 31 but the studies by 
Kim MS et al. 28, Villafane et al. 29 and Taveggia et al.30 

reported participant blinding. All the trials showed a low 
risk of bias in selective reporting, except Kim et al. 28. The 
risk of bias could not be determined because of the poor 
methodological quality of a few studies30-31 (Table 2).

Table 1: Synopsis of the trials related to the efficacy of RAPT for pain management in ND

Authors Pu Lihui et 
al. 24

Pu Lihui et 
al.25

Yanagi et 
al.26

Pu Lihui et 
al.27

Kim et al.28 Villafane et 
al.29

Taveggia et 
al.30 

Labruyère 
et al. 31

Year 2020 2020 2020 2019 2019 2018 2016 2014

Study 
Population

Dementia Dementia Phantom 
syndrome

Dementia Stroke Stroke Stroke Incomplete 
SCI

Sample size n=43 n=43 n=12 n=11 n=38 n=32 n=54 n=9

Intervention EG= Re-
ceived PARO 
RT (A baby 
harp robot 

that rehabili-
tates using its 
four senses 

sight, hearing, 
balance, 

tactile sense 
and talk with 

user also
CG= Usual 
care activity 

(singing, story 
and music 
listening)

30 mins ses-
sion, 5 days/
wk. Total 30 

sessions

EG=PARO 
RT

CG= Usual 
care activity 

(singing, 
story and 

music listen-
ing)

30 mins ses-
sion, 5 days/
wk. Total 30 

sessions

EG=As-
signed real 

training.
CG=As-

signed RT
MEG signals 
were record-

ed when 
different 
phantom 

hand move-
ments were 
performed.

Real training 
includes 400 

ms virtual 
training and 
in RT 200 
ms virtual 

images were 
controlled. 

Total 28 
sessions 

EG= PARO 
RT

CG= Usual 
care

30 mins ses-
sion, 5 days/

wk. Total 
30 sessions

Bobath 
approach 

and physical 
modalities 
were given 
to both the 

gps.
EG= Ro-

bot-assisted 
shoulder 
JMT and 
stretching 

ex’s
CG= PROM 

ex’s
30 mins ses-
sion, 5 days/
wk. Total 20 

sessions

Both groups 
received 

CPT includ-
ing assisted 
stretching, 
shoulder 
and arm 
ex’s and 

functional 
reaching 

task.
EG= 

Received 
additional 
passive 

mobilization 
of hand 
through 
Gloreha 

30 mins ses-
sion, 3 days/
wk. Total 9 
sessions

EG= Armeo 
spring 

robotic UE 
movement 
+ postural 
correction 
+ CPT (ac-
tive-assisted 
and passive 
mobilization 
of UE based 
on bobath 
concept). 
5xd/wk.

CG= CPT 
30 mins ses-
sion 5 days/
wk. Total 30 

sessions 

EG=R-
GAT-ST
CG=ST-
RGAT 

RGAT is 
controlled 

via Lokomat 
system in 

which virtual 
gait training 
was done.

ST including 
isotonic 

leg press 
in supine 

position and 
isotonic hip 
add, abd, 

flex and ext.
45 mins ses-
sion, 4 days/
wk. Total 16 

sessions 

Main finding PARO RT re-
duces chronic 

pain

Significant 
↓ in pain 
observes 
in EG as 

compared 
to CG

Pain sig-
nificantly 

reduced via 
real training 

EG reported 
significant ↓ 

in pain 

EG had 
shown 

significant ↓ 
in pain 

RT is more 
effective 

in treating 
post stroke 
shoulder 

pain

Both gps 
reported 

significant 
↓ in pain 

however, EG 
shows more 

improve-
ment

Pain ↓ in 
both groups

Table 2: Table 2. Cochrane summary of the risk of bias

Randomised 
Controlled Trial

Random 
Allocation

Allocation 
Concealment 

Participants 
Blinding

Outcome 
Assessment 

Blinding 

Incomplete 
Outcome 

Data

Selective 
Reporting

Other Bias

Pu Lihui et al.24 + _ _ _ + + +

Pu Lihui et al.25 + _ _ _ + + +

Yanagisawa et al.26 + _ _ + + + +

Pu Lihui et al.27 + _ _ _ + + +

Kim et al.28 + _ + _ + _ +

Villafane et al.29 + ? + + + + +

Taveggia et al.30 + + + + + + ?

Labruyere et al. 31 + _ _ + + + ?
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specifically in stroke patients. The same findings were ob-
served by Fernanda et al.35 with emphasis that RT is not 
only effective in motor function improvement but also in 
enhancing the strength of muscles in the same popula-
tion. Nirit Geva et al.36 added that RT is also effective in im-
proving the moods of patients. However, these researches 
claimed the lack of quality data availability. 

It is noteworthy that the findings of this review are 
in line with the studies conducted by Ach et al.37, Cruciger 
et al.38 and Stampacchia et al.39 which further endorsed 
the imperative role of RT in the reduction of neurological 
pain. However, Remi et al.40 claimed no significant pain reduc-
tion in stroke patients after RT.

This review is the first to elucidate an up-to-date 
finding regarding the emerging role of RAPT in neurolog-
ical pain management and addresses major health im-
plications however some potential limitations associated 
with this review include few numbers of trials with a small 
sample size. Furthermore, a variety of robotic therapies 
were categorized under the term RAPT.

As the blooming role of robotics in neurological 
rehabilitation still lies in its infancy, therefore a robust and 
reliable conclusion cannot be drawn. Hence, it is recom-
mended that further quality trials with large sample size 
and long follow up duration addressing dose-response of 
different robotic therapies and patients independent han-
dling is the need of time to explore precise effects of this 
innovative treatment strategy. 

CONCLUSION
A large body of evidence supports the effective-

ness of RAPT for improving pain in various ND such as 
stroke, dementia, phantom syndrome, and SCI. However 
due to scarcity of the evidence on robotic rehabilitation, a 
reliable and robust conclusion cannot be drawn. Further 
high quality, rigorous, multi-center, and large-scale trials 
are necessary to draw conclusive recommendations.
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ABSTRACT
Case Report: We present a 38 year old female with coexistent diffuse leiomyomatosis as well as intravascular leiomyomatosis 
of the uterus masquerading as an endometrial stromal tumor. A strong positivity for Desmin and Progesterone receptor (PR) 
favoured DUL while negative immunoreactivity for CD-10 helped in excluding endometrial stromal tumor.

Conclusion: DUL is a distinct entity from the uterine leiomyomas in terms of varied gross and microscopic features. To the 
best of our knowledge, this is the first report of coexistence of two rare variants of leiomyoma- diffuse and intravascular 
leiomyomatosis.

Keywords: diffuse uterine leiomyomatosis, leiomyoma, endometrial stromal tumor

This article may be cited as: Pujani M, Jain M, Singh K, Chauhan V, Khandelwal A, Chawla R, Ahuja R.. Diffuse Uterine 
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INTRODUCTION
Diffuse uterine leiomyomatosis (DUL) also referred 

to as complete fibromyomatosis, myomatosis, diffusemy-
omatous tendency is a rare condition characterized by 
symmetric enlargement of the uterus due to numerous 
poorly defined, confluent nodules almost completely re-
placing the myometrium.1 

Baschinsky et al2 have proposed that diffuse leio-
myomatosis of the uterus is an exaggerated proliferation 
of multiple leiomyomas budding into each other and 
merging imperceptibly so that discrete nodules could not 
be readily noticeable by gross examination. Intravascular 
leiomymatosis (IVL) is a rare variant of leiomyoma charac-
terised by smooth muscle proliferation within the lumen of 
blood vessel with attachment to the vessel walls.3

The clinical presentation of DUL is indistinguish-
able from uterine leiomyomas with patients usually pre-
senting with abdominal pain, abnormal uterine bleeding 
or infertility. Although microscopic features of leiomyoma-

tosis include haphazardly arranged fascicles of smooth 
muscle cells, it may exhibit a histological overlap with mul-
tiple leiomyomas andendometrial stromal sarcoma there-
by posing a diagnostic challenge to the pathologist.4,6 To 
the best of our knowledge, we present the first report of 
coexistent diffuse and intravascular leiomyomatosis, mas-
cerading as an endometrial stromal tumor. 

CASE REPORT
A 38-year-old woman (gravida 2, para 2) present-

ed to the Gynaecology clinic with abnormal uterine bleed-
ing, dysmenorrhea and pelvic pain for last 6-8 months. 
Complete blood count revealed haemoglobin 10 g%, total 
leucocyte count 8,500/μl with differential leucocyte count 
within normal limits, platelets 1.6 lacs/μl and erythrocyte 
sedimentation rate of 12mm/hr. 

Biochemical investigations were within the normal 
reference range. Pelvic ultrasound revealed a symmetri-
cally enlarged uterus measuring 13x10x6 cm with multi-
ple intramural fibroids, smallest being 0.5 cm while large 
discernable one was 3.5cm in diameter. Total abdominal 
hysterectomy with bilateral salpingo-oophorectomy was 
performed.

Grossly, uterus was uniformly enlarged and on 
serial sectioning had a multinodular appearance due to 
almost complete replacement of myometrium by many 
intramural and subserosal nodules coalescing into each 
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other. Cut surface of nodules was greyish white with a 
whorled/ trabeculated appearance. The other pelvic or-
gans, parametrium and ovaries were normal. Histological-
ly, the nodules were composed of interlacing bundles of 
smooth muscle cells which had multifocal areas of hyalin-
ization and degeneration (Figure 1). The nodules blend-
ed with each other and amalgamated imperceptibly with 
the surrounding normal myometrium. Proliferating small 
vessels resembling the endometrial spiral arterioles were 
observed, and there were bands of hyaline connective tis-
sue separating islands and clusters of bland neoplastic 
stromal cells similar to ESS (figure 2). No cellular pleomor-
phism or abnormal mitotic figures were noted. Immuno-
histochemistry revealed strong positivity for smooth mus-
cle actin (SMA), desmin, progesterone receptor-PR (figure 
2) and a 3-5% Ki-67 labelling index. 

A negative immunoreactivity for CD-10 helped in 
excluding endometrial stromal tumor. Extensive sampling 
was done which revealed focal areas where a proportion 

of the fibroid was seen within blood vessels at places at-
tached to their walls. So, a final diagnosis of diffuse leio-
myomatosis with a component of intravascular leiomyo-
matosis was rendered.

DISCUSSION
Diffuse uterine leiomyomatosis is a benign, ex-

tremely unusual condition with uniform enlargement of the 
uterus on account of nearly complete replacement of the 
myometrium by many poorly defined leiomyomatous nod-
ules coalescing into each other.1 Intravascular leiomyma-
tosis is another rare variant of leiomyoma characterised 
by smooth muscle proliferation within the lumen of blood 
vessel with attachment to the vessel walls.3

Leiomyomas are clonal neoplasms with consistent 
cytogenetic alterations. It is postulated that various tu-
mors within the diffuse uterine leiomyomatosis arise from 
different clones, implying that DUL may be an exuberant 
growth of multiple uterine leiomyomas budding into each 
other and blending imperceptibly so that it becomes diffi-
cult to separately identify individual nodules grossly.2

The most common presentation of DUL patient is 
abdominal pain and abnormal uterine bleeding which is 
akin to most uterine leiomyomas.1 Patients usually belong 
to third and fourth decades of life with complaints of men-
orrhagia, dysmenorrhea, infertility, and pelvic pressure.2,5 
Several authors have reported cases of DUL with coex-
istent pregnancy, although complications like premature 
rupture of membranes, cervical incompetence, intrapar-
tum haemorrhage necessitating hysterectomy have been 
documented. 7,8 Few cases of benign metastasizing leio-
myomatosis have also been reported in the literature.9

The characteristic histopathology of DUL reveals 
nodules blending with each other as well as moulding in-
separably with the surrounding myometrium. The nodules 
comprise of benign smooth muscle cells in compact fas-
cicles and interweaving bundles. Histologically, the differ-
ential diagnosis of leiomyomatosis includes multiple leio-
myomas, intravascular leiomyomatosis and endometrial 
stromal sarcoma (ESS).1,2,4,5 

Uniform symmetrical involvement of the entire 
myometrium by smooth muscle nodules without well-de-
fined borders between the nodules favours DUL while 
multiple leiomyomas are well circumscribed with asym-
metrical involvement of the uterus.2,5 Endometrial stromal 
sarcoma is characterized by its invasive growth with a 
clear cut transition with the normal myometrium, and a 
sheet like arrangement unlike DUL which shows a fascic-
ular growth pattern. Moreover, microscopically ESS has 
small tumor cells with round to oval nuclei and scant cyto-
plasm separating the thick walled vessels and intravascu-
lar growth.5,6 Immunohistoreactivity for CD-10 favours ESS 
over DUL. Salient features of intravascular leiomyomatosis 
include a creamy to yellowish colour grossly with intravas-

Fig 1: Photomicrograph showing A)the tumor nodules 
composed of interlacing bundles of smooth muscle 

cells, B) Areas of hyalinization and degeneration 
(H&E, 200X)

Fig 2: Photomicrograph showing bands of hyaline 
connective tissue separating islands and clusters of 
bland neoplastic stromal cells similar to ESS (H&E, 
400X), Immunohistochemistry for desmin and PR 

showed strong positivity.
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cular extensions of wormlike smooth muscle tumor with 
multinodular indistinct margins and the presence of some 
or all of the neoplastic smooth muscle within the vascular 
channels, microscopically as was observed in the present 
case.

Nisolle et al10 concluded that diffuse leiomyomato-
sis lesions may be under the influence of progesterone as 
progesterone receptors (PRs) were significantly higher in 
leiomyoma than in the adjacent myometrium similar to our 
case. Antiprogestin agents may serve as alternative mode 
of treatment DUL. 

Two theories have been proposed for the occur-
rence of intravascular leiomyomatosis- primary growth 
within the vessel or an extension of pre-existing leiomy-
omas. The definitive treatment of IVL includes total hys-
terectomy with possible oophorectomy and removal of 
tumors from within venous and cardiac systems. GnRH 
analogues and anti-estrogens may be used as a conser-
vative approach.11

The treatment of choice still remains hysterectomy, 
even though the patients are young in the third or fourth 
decades of life, as the numerous confluent nodules are 
not amenable to myomectomy. No recurrences have been 
reported following hysterectomy for DUL. Various treat-
ment modalities like uterine arterial embolization, GnRH 
analogues, hysteroscopic resection for early-stage diffuse 
uterine leiomyomatosis have been proposed as an alter-
native to hysterectomy for the treatment of DUL.6

To conclude, diffuse uterine leiomyomatosis is a 
clinically distinct entity from the uterine leiomyomas in 
terms of varied gross and microscopic features as well 
as possibly pathogenesis and their treatment. DUL may 
on occasion be diagnostically challenging for the pathol-
ogists.
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where the article is sent to 2 reviewers, a local and inter-
national. During this process, all the relevant information 
about the authors and reviewers is kept confidential. 
However, we encourage to share reviewers’ comments 
with co-reviewers of the same paper in a blinded man-
ner, so reviewers can learn from each other in the review 
process. We also encourage the readers to send us the 
post publication reviews about a research work in the 
form of letters to the editors, which are then published 
and shared with the authors of relevant articles. The 
editorial board has the authority to retract an article if 
serious violation of credibility or quality of research is 
found after the article is published. 

The journal is under no obligation to send submitted 
manuscripts for review, and under no obligation to follow 
reviewer recommendations, favourable or negative at all 
times. The editor of a journal is ultimately responsible 
for the selection of all its content, and editorial decisions 
may be taken by issues unrelated to the quality of a 
manuscript, such as suitability for the journal. An editor 
can reject any article at any time before publication, 
including after acceptance, if concerns arise about the 
integrity of the work.

3	 Authorship

	 According to the ICMJE criteria, authorship is 
based on 4 criteria; (1) conceptualization and designing, 
(2) AND, data collection, (3) AND, writing and critical 
review, (4) AND, taking responsibility for the authenticity 
and integrity of all the research process. All those des-
ignated as authors should meet all these 4 criteria. The 
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co-authors should declare their roles and contributions 
in the research process explicitly. Those who do not 
meet all 4 criteria should be ACKNOWLEDGED only. 
If agreement cannot be reached about who qualifies 
for authorship, the institution(s) where the work was 
performed, not the journal editor, should be asked 
to investigate. If authors request removal, addition or 
change in the sequence of an author after manuscript 
submission or publication, journal editors should seek 
an explanation and signed statement of agreement for 
the requested change from all listed authors and from 
the author to be removed or added. The corresponding 
author is the one individual who takes primary respon-
sibility for communication with the journal during the 
manuscript submission, peer review, and publication 
process. The corresponding author typically ensures 
that all the journal’s administrative requirements, such 
as providing details of authorship, ethics committee 
approval, clinical trial registration documentation, and 
disclosures of relationships and activities, are properly 
completed and reported.

4	 Submission of manuscript

	 The manuscript should be submitted through 
journal website which is using the Online Journal 
System (OJS) along with the Institution research and 
ethics board (IREB) certificate. The article should have 
the following format:

4.1: The abstract should be structured with word 
count of not more than 250 words.

4.2: The fonts should be Calibri, with size 12, and 
spacing of 1.5, with justified margins in MS 
office format.

4.3: The whole document should not be more 
than 3000 words (excluding references and 
appendices).

4.4: The number of figures and tables should not 
exceed 5 in the whole document.

4.5: The pictures and tables should be black and 
white in color.

4.6: Copied pictures and tables from other sourc-
es will not be entertained, unless a written 
approval from the original researcher and 
publisher is provided

5	 Institutional research and Ethics board 
(IREB) certificate

	 Under no circumstances, an article will be ac-
cepted if approval from the relevant ethical board / 
committee is not taken before the start of a research. 
The board / committee should assess the proposal of 
a research in both ethical and technical aspects before 
giving a certificate of approval.

6	 Conflict of interest

	 To ensure transparency in the research conduc-
tion, writing and publication, the authors, peer reviewers 
and editors have to declare conflicts of interest regard-
ing financial aspects, academic competitions, and 
relationships during writing, reviewing and publishing 
the manuscripts. Details of sponsors along with their 
roles and access to data should be clearly stated.

7	 Confidentiality

	 The editorial board in no way should publicize the 
work of a researcher in any form unless it is published. 
They should not publicize the comments and critique 
given by reviewers. Similarly, the reviewers are bound 
to keep the confidentiality of the work of researchers 
during and after the review. The work of researchers and 
the critique should never be discussed or exemplified in 
forums. The confidentiality of the researchers should be 
maintained in every possible way when the documents 
are sent for review. However, our review process is open 
(non-blinded) in the first phase, as per policy of the 
journal. In this case, the policy is clearly displayed on 
journal`s website for the researchers. Reviewers must 
not retain the manuscript for their personal use and 
should destroy paper copies of manuscripts and delete 
electronic copies after submitting their reviews. If a man-
uscript is rejected, it should be deleted from the editorial 
system. If an article is published, the manuscript along 
with its reviews and other relevant documents should 
be retained for a period of 3 years and then deleted. 
The only situation where confidentiality needs to be 
breached is when a situation of fraud or misconduct is 
found during the review process or after publication. 
Still, the authors and sometimes the reviewers, have 
to be notified.
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8	 Correction and retraction of articles

	 The guidelines for correction and retraction of 
articles are as follows:

8.1: A specific page is allocated in the journal (both 
electronic and printed) that will be used for news 
related to corrections in articles published in 
previous journals.

8.2: The editor should also post a new article version 
in the journal with details of the changes from 
the original version and the date(s) on which the 
changes were made.

8.3: Previous electronic versions will prominently note 
that there are more recent versions of the article 
(that will be placed at the end of abstract). Simi-
larly, the more recent version should be cited by 
the authors or others.

8.4: If the error is judged to be unintentional, and the un-
derlying science appears valid, and the changed 
version of the paper survives further review and 
editorial scrutiny, then retraction with republica-
tion of the changed paper, with an explanation, 
allows full correction of that research paper.

8.5: If serious violation of credibility or quality of a re-
search paper is found after the publication, the 
article has to be retracted after approval of at least 
3 members of the editorial board in consultation 
with chief editor. The whole process will follow 
the guidelines presented by Committee on pub-
lication ethics (COPE). 

8.6: The retracted article should clearly be notified on 
the website and the word “retracted” should be 
mentioned along the title of the article.

9	 Correspondence

	 Correspondence for submitting an article in JMS 
will be through a corresponding author. The duties of a 
corresponding author have already been presented in a 
previous section. Correspondence regarding debating 
an article is given high value and a separate page for 
letters to the editors has been allocated. Derogatory 
and demeaning letters are screened and letters which 
promote debates and critique are encouraged to be 

published. However, correspondence about the articles 
published in the last 1 year will be included only.

10	 Fee submission process

	 The editorial board in a recent meeting has fixed 
a fee of 7000/- Rs (Pakistani), for local authors and 250 
$ (US) for international authors. The fee should be sub-
mitted as bank draft/online payment through account 
(IBAN) no: PK56NBPA0388004048685170 (Branch 
code: 0388 / National Bank of Pakistan, University 
campus branch, Peshawar, Pakistan) as follows:

1)    Article processing fee of 3000/- PKR at the time of 
submission of article after acceptance for preliminary 
/ initial triage, open review by the Chief Editor. This 
amount will be non-refundable.

2)    Article publication fee of 4000/- PKR at the time of 
acceptance of article after external review. This amount 
will be refundable if the article is rejected for any reason.

3)   For international authors, the amount of 250 US 
dollars will be accepted after both internal and external 
review. Researchers belonging to countries other than 
Pakistan are advised to submit the fee after the whole 
process of review is completed and the article is ac-
cepted for publication.

11	 Roles of editorial board, editors and 
members

	 The editorial board of JMS is following the High-
er Education Commission (HEC) policy for research 
journals. The roles of the editorial board for JMS are 
mentioned below: 

11.1: The roles of the Editorial Board are: 

11.1.1: To offer expertise in their specialist area 

11.1.2: To review submitted manuscripts 

11.1.3: To advise on journal policy and scope

11.1.4: To work with the Editor to ensure ongoing 
development of the journal 

11.1.5: To identify topics  for  special  issues of 
the journal  or recommend a Conference 
which would promote the journal, which 
they might also help to  organize and/or 
guest edit 

11.1.6: To attract new and established authors 
and articles
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11.1.7: To submit some of their own work for 
consideration, ensuring that they adhere 
to Conflict of Interest rules and stating 
their relationship to the journal. This is very 
important as the journal cannot be seen to 
publish only papers from members of the 
Editorial Board.

11.1.8: It is important that Editorial Boards have 
a regular communication forum with other 
boards of similar nature, either face to face 
in person (depending on their country of 
origin, funding availability, etc.) or as more 
journals are doing today, communicating 
by teleconference, Skype or other web 
platforms. 

11.2: The Patron:

The Patron is usually the Dean of the institute, 
and is overall incharge of the journal, who 
needs to be kept informed of the decisions 
taken by the editorial board. The patron is 
the final authority to approve the decisions 
and policies of the editorial board.

11.3: The Chief Editor:

11.3.1: The criteria for selection of Chief Editor 
are:

i.	 Expertise and experience in the specialist field 
related to the journal

ii.	 Publication record of a number of articles and /or 
books (usually in / related to the specialist field)

iii.	 Being a reviewer for  an international peer re-
viewed journal

iv.	 Senior research position with equivalent experi-
ence in research and scholarship

v.	 Enthusiasm to undertake the Editor role

vi.	 Preferably a diploma, master or doctoral degree 
in Education and Research. It is not necessary to 
fulfill all the criteria to become a chief editor 

11.3.2: The roles of Chief Editor are:

i.	 The key role of a journal`s chief editor is to pro-
mote scholarship in the specialist field associated 
with the journal, whilst also promoting the journal 
as the best journal to publish in. For any journal, 
the editor will need to encourage new and es-
tablished authors to submit articles and set up a 
reliable panel of expert reviewers. Editors are also 

responsible for offering feedback to reviewers 
when required and ensure that any feedback to 
authors is constructive.

ii.	 An editor should also familiarize themselves with 
the Committee on Publication Ethics (COPE) 
‘Code of Conduct and Best Practice Guidelines 
for Journal Editors’.

iii.	 Depending on how the journal is managed and 
how it is structured, an Editor may have to make 
all the decisions regarding which articles to ac-
cept or reject for publication.

11.3.3: Managing editor:

The roles of manging editor are:

i.	 To help the chief editor to achieve the above-men-
tioned goals

ii.	 To communicate with the authors, reviewers, 
publishers and other agencies for smooth running 
of the journal

iii.	 To regularly evaluate the research work

iv.	 To communicate with funding and regulating 
agencies (HEC and others) for grants and ac-
creditations.

11.3.4: Executive editor:

The roles of executive editor are:

i.	 To evaluate the research articles presented for 
publication

ii.	 To help the editorial board in policy making

iii.	 The help the editorial board in smooth publishing 

iv.	 To communicate with reviewers and collaborate 
with external agencies for relevant purposes

11.3.5: Section editors:

Section editors are allotted different 
responsibilities. Some of these are 
mentioned below:

i.	 Bibliography 

ii.	 Proof-reading
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iii.	 Academic writing reviewing, grammar and spell 
checking

iv.	 Dissemination of articles for review 

v.	 Contact with publishers under the supervision of 
senior editorial team

vi.	 Training of future reviewers, young members and 
other faculty members

vii.	 others

11.3.5: Editorial advisory board:

Editorial advisory board members consist of national 
and international senior academicians, researchers, 
clinicians and others to help the current editorial board 
in designing, implementing and evaluating policies re-
garding upgrading the quality of research work. These 
people also share best practices to help the editorial 
team to refine their research work.

12.	 POLICY REGARDING RECRUITMENT 
AND CONTINUATION OF EDITORIAL BOARD

Policy for recruitment and continuation of the editorial 
board is based on the guidelines discussed in the pre-
vious section. The chief editor, managing editor and 
executive editors are recruited by the patron in-Chief. 
Members are then selected by them from amongst 

the faculty who have an aptitude for research, and 
their names are endorsed by the patron. The tenure of 
editorial board is decided by the Patron after a period 
of 3 years whether to continue or recruit a new team or 
member. The editorial advisory board members are re-
cruited for indefinite period by the editorial team of JMS.

13.	 Plagiarism policy

	 he journal is following the plagiarism policy of 
Higher Education Commission of Pakistan, and for this 
purpose, a plagiarism standing and review committee 
has been established under the chairmanship of Chief 
Editor of JMS along with 4 members amongst senior 
faculty. The committee has been given the authority 
to review research papers and plagiarism complaints 
related to published work in the journal.

14	 Contact information

	 The office of managing editor or chief editor 
should be contacted anytime in working hours or can 
be contacted through their emails for correspondence.
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