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Impact of COVID-19 Pandemic on Mental Health of Health
Care Workers. A Systematic Review in Low-and Middle-
Income Countries

By Alisha Timsina, Sonia Kaundal & Kabita Parajuli

Abstract- Background: Coronavirus disease which is threatening the global world started in 2019.
It has created a higher risk of infection and death to health workers due to excessive exposure to
covid 19. This review aimed to find the mental health impacts of covid 19 among health care
workers in low and middle-income countries.

Method: Online databases EBSCOhost, PubMed, and Google Scholar were used to identify
published articles evaluating the effects of the covid 19 on the mental health of health workers.
The search was restricted to studies conducted from 01/01/2020 to 29/02/2021in the English
language. All cross-sectional studies and observational studies were considered if they focused
on the effects of covid 19 on the mental health of health care workers. This review was based on
Preferred Reporting ltems for Systematic Review and Meta-Analyses (PRISMA) followed by the
flowchart. The quality of cross-sectional studies was done using a Quality assessment checklist
for prevalence studies.

Keywords: covid 19. mental health, health care workers.
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Impact of COVID-19 Pandemic on Mental Health

of Health Care Workers.

A Systematic Review in

| ow-and Middle-Income Countries

Alisha Timsina *, Sonia Kaundal ° & Kabita Parajuli®

Abstract-  Background: Coronavirus disease which is
threatening the global world started in 2019. It has created a
higher risk of infection and death to health workers due to
excessive exposure to covid 19. This review aimed to find the
mental health impacts of covid 19 among health care workers
in low and middle-income countries.

Method; Online databases EBSCOhost, PubMed, and Google
Scholar were used to identify published articles evaluating the
effects of the covid 19 on the mental health of health workers.
The search was restricted to studies conducted from
01/01/2020 to 29/02/2021in the English language. All cross-
sectional studies and observational studies were considered if
they focused on the effects of covid 19 on the mental health of
health care workers. This review was based on Preferred
Reporting Items for Systematic Review and Meta-Analyses
(PRISMA) followed by the flowchart. The quality of cross-
sectional studies was done using a Quality assessment
checklist for prevalence studies.

Resuilt: From 2525 records retrieved and screened, 9 full-text
articles were included in the final review (8 cross-sectional,
and 1 observational study). Findings illustrate that anxiety,
depression, and stress were the most common mental health
outcomes among health workers working during the covid 19
periods. Mental health problems are more prevalent among
female health workers as compared to males, but no studies
analyze that it might be because of the huge amount of female
workforce than male.

Conclusion: The healthcare workforce either frontline or onsite
is at higher risk of negative mental health consequences.
There is a need for interventional studies to combat thesis
problems and maintain a healthy workforce. Psychological
counseling, meditation, reducing the length of shifts, and
increasing the number of health workforce with proper
personal protective equipment could reduce mental health
problems.

Keywords: covid 19. mental health, health care workers.

l. INTRODUCTION

COVID pandemic first originated in Wuhan, China
and has spread domestic and internationally.
This virus was also given name as Severe Acute
Respiratory Syndrome Coronavirus (SARS CQOV-2).
World health organization had declared the Coronavirus
pandemic as a public health emergency. This virus has
affected millions of lives and still poses a serious
public health threat globally. By 1 June 2020, after 6

Author a: e-mail: alisawithme@gmail.com

months of the outbreak, the virus had spread to more
than 198 countries with more than 6,040,609 confirmed
cases and 370,657 deaths reported and was therefore
considered a global pandemic. Corona-virus pandemic
possessed an increasing demand for public health care
workers (World Health Organization, 2020).

This pandemic had severely burdened and
overwhelmed the health care systems including the
health care workers (Armocida et al., 2020). The World
Health Organization and governments across the world
have laid stress on health care workers to prevent or
minimize the risks and save the lives of the patients
(WHO, 2020). Both the frontline and non-front line health
care workers were at high risk of developing mental
health consequences as they were directly involved in
the treatment, care, diagnosis of the disease.

A study assessing 13 articles showed that Post-
traumatic stress disorder, burnout, depression, and
anxiety were the most common mental health problems
associated with the health care workers’ occupational
activities during pandemics. Several reports indicated
that the health care workers became infected with the
COVID 19 pandemic when they were in close contact
with the infected cases. As of reports, (Pappa et al.,
2020) also revealed that as of March 2020, 29% of all
hospitalized patients were health care workers. Health
care workers are the vulnerable people for developing
serious psychological consequences. Current studies
showed that the growing number of suspected and
confirmed cases, increasing death tolls, limited safety
equipment and vaccines, overwhelming workload,
feeling of inadequately supported, widespread media
coverage etc. can lead to unwillingness to work, stress,
anxiety which could have long term psychological
implications on health care workers.

Likewise (Pappa et al., 2020) had evaluated
thirteen research conducted on mental health of the
health-care workers; they concluded that one in five
health care workers experienced anxiety, depression
and 2 out of 5 suffered from insomnia. Furthermore,
(Vindegaard & Eriksen Benros, 2020) had assessed
twenty studies which concluded that anxiety,
depression, sleep problems were more prevalent in
health care workers compared to the general
population.
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[I. RATIONALE

Till date, the literature on the mental health
consequences regarding the impact of covid 19 on
mental health care workers be easily found. However,
there were no systematic reviews that have consistent
results. Reviews that were done did not explain about
what mental health problems are more common. The
very few systematic reviews done before were not
inclusive studies which focused on the impact on mental
health of health workers working with people infected by
COVID pandemic, and no review provided clear
guidelines that might direct the leaders and practitioners
on the planning of interventions. Furthermore, a
consensus regarding the effects of COVID 19 pandemic
on the psychological wellbeing of health care workers
had not been reached yet.

To address this gap, systematic review was
conducted to examine the evidence of the impact of
COVID 19 outbreak pandemic on the psychological

health of health care workers who worked in the hospital
treating patients with covid. This study aimed to identify
the evidence on the psychological impact of COVID 19
pandemic on the health care workers. Furthermore, the
findings of the study could enable the leaders and
practitioners to  develop the interventions or
recommendations  to  minimize  the  negative
consequences in future.

[II.  METHODS

This review was based on Preferred Reporting
ltems for Systematic Review and Meta-Analyses
(PRISMA) followed by the flowchart. Hence it is
systematic review ethical consent was not required.

IV.  ELIGIBILITY CRITERIA

Inclusion criteria to consider studies followed
the PICOS guidelines presented in Table 1.

Table 1: PICOS criteria for inclusion of studies

PICOS Inclusion Criteria

Population Health care workers

Exposure Covid 19 pandemic

outcome Mental Health Disorders
Setting Lower middle-income countries

Angola, Bangladesh, Kenya, Algeria, India, Honduras,
Papua New Guinea, Philippines, Benin, Kiribati, Senegal,
Bhutan, Kyrgyz Republic, Solomon Island, Bolivia, Lao
PDR,  Sri
Cambodia,
Micronesia, Fed. Sts. Tunisia, Comoros, Moldova, Ukraine,
Congo,
Morocco, Vanuatu, Djibouti, Myanmar, Vietnam, Egypt,
Arab Rep. Nepal, West Bank and Gaza, El Salvador,
Nicaragua, Zambia, Eswatini, Nigeria, Zimbabwe, Ghana,
Pakistan, Sdo Tomé and Principe.

Lanka, Cabo Verde, Lesotho,
Mauritania, Timor-Leste,

Tanzania,
Cameroon,

Rep. Mongolia, Uzbekistan, Cote d'voire,

V.  TYPES OF STUDIES

Cross sectional and observational studies were
considered if the article were based on the physiological
impact of covid 19 on health care workers. This study
has excluded the duplicates of the same articles based
on the same author and same countries. Studies
conducted on the non-health care workers (General
population) were excluded. Furthermore, articles that
were irrelevant to the outcomes and only consisting of
title and abstract were also excluded in this study.

VI. DATA SOURCE AND SEARCH STRATEGY

The online databases EBSCOhost, Google
Scholar and PubMed were searched for literature.

© 2021 Global Journals

Searches were limited to studies that were published in
English language from 2019 to 2021. The search
strategy was based on PICOS criteria which is provided
in Annex |.

VII.  STuDY SELECTION

Articles selected according to the eligibility
criteria were screened for inclusion in the review. After
the selection, 901 duplicates were removed using
Mendeley. Subsequently, titles and abstracts retrieved
were assessed independently by two researchers (AT
and KP) to identify articles that potentially met the
eligibility criteria described previously. Any disagreement
was discussed with the third researcher (SK) for final
decisions. Afterwards, the full text of articles was



retrieved and assessed by two independent researchers
(AT and KP) and any disagreement was discussed with
a third researcher (SK) for validation.

VIII. DATA [TEMS AND EXTRACTION
PROCESS

Data from included studies were extracted
independently by 2 researchers (MS and QO), using a
Microsoft Excel spreadsheet. The spreadsheet included
author, year of publication, journal or conference article,
country, city, setting, study design, population details,
sample size, age distribution, gender, measurement
tools accessing mental health outcomes, and severity of
outcomes. The results include mental health disorders
due to covid 19 pandemic.

IX. RIsK OF BIAS IN INDIVIDUAL STUDIES

Individual studies were assessed independently
by 2 researchers (AT and KP) and the disagreements
were discussed with the third researcher (SK). Any
uncertainty about the level of bias of an individual study
was discussed until consensus was reached.

To evaluate the quality of cross-sectional
studies the evaluation was done using Quality
assessment checklist for prevalence studies. (Hoy et al.
2012). The tool allowed researchers to evaluate the
target population of close representation of national
population, sampling frame, sampling methods, non-
response bias, reliability and validity, data collection
methods, exposure method, incomplete outcome and
overall risk of study (Hoy, et al, 2012). The quality
assessment for all individual studies is summarized in
Annex II.

X.  DATA-SYNTHESIS

Data were summarized narratively, and we have
described exposure based on the information provided
in the studies and also have tried to include data from
figures, tables, charts from the included studies.

XI. RESULTS

a) Study selection

Altogether 2525 records were retrieved through
database searching. 901 articles were removed and
remaining 1624 articles were screened to identify
whether title and abstract were relevant or not. After
screening, only 23 articles were left for full text
screening. Out of 23 articles, 9 articles were selected
that met the potential eligibility criteria of the study. The
detail of study selection is shown in the flowchart in
figure 1.
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Records screened
(n = 1624)

A 4

Full-text articles assessed
for eligibility
(n=23)

Records excluded
(n=1601)

Studies included in
qualitative synthesis
(n=9)

A\ 4

Full-text articles excluded, with
reasons
(n=14)

(Keywords not matched =9)

(Mixed data with non-health care
worker = 2)

(Study design not relevant = 1)
(Full text not available = 1)

(Less information = 1)

Figure 1. Prisma flowchart (PRISMA, 2009)




b) Study characteristics

Study characteristics of included studies are
provided in Table 2. One study was conducted in Nepal
(Khanal et al., 2020), one in Nigeria (Erinoso et al.,
2020), two in Pakistan (Arshad et al., 2020, Sandeshet
al., 2020), two in Bangladesh (Tasdik Hasan et al., 2020,
Khatun et al., 2021) and one in Vietnam (Than et al,,
2020), one in Malaysia (Chow et al., 2021), one in India
(Raj et al., 2020).

Eight studies were cross-sectional, and one
was observational study. Out of 9 studies retrieved, four
studies were conducted online through web -based
surveys, 2 studies were conducted through structural
self-reported questionnaires and 3 through structural
questionnaires. All the surveys were hospital-based. The
age of participants ranged between 20-50years. This
paper included the population from low- and middle-
income countries. The sample size ranged from 105-475
participants across studies. All papers were published
journal articles between 2020 to 2021.

c) Prevalence outcomes of mental health disorder due
to Covid-19 pandemic

Study findings are provided in Table 3. All nine
studies reported prevalence data of mental health
variables among health care workers represented as
proportions or percentages. Two of these studies
measured anxiety depression and stress symptoms,
whereas three measured anxiety, depression, and
insomnia, and four studies measured only anxiety and
depression.

The first of these studies measured symptoms
of anxiety, depression, insomnia among health care
workers in Nepal during the first phase of pandemic
(Khanal et al., 2020). A total of 475 Health care workers
(HCWSs) participated in the study through cross sectional
web-based survey. The survey measured 41.9% of
anxiety symptoms in health workers, whereas 37.5% had
depression and 33.9% had insomnia like symptoms. 14-
item Hospital Anxiety and Depression Scale (HADS) was
used for Anxiety and depression while the 7-item
Insomnia Severity Index (ISI) was used for Measuring
Insomnia. Nurses had reported higher levels of anxiety
symptoms than other health care workers (data referred
from table 3).

The second study measured moderate levels of
depression, anxiety, and other stress symptoms among
frontline health care workers in Vietham during the peak
of Covid-19 pandemic (Than et al., 2020). Among 173
health care worker participants, the frequency of
depression, anxiety and stress symptoms were 20.2%,
33.5%, and 12.7%, respectively. However, 12.1% had
major PTSD symptoms and 20.2% had sleeping
disorders. The Depression, Anxiety, and Stress Scale —
21 Items (DASS-21) was used to measure the perceived
stress, anxiety, and depression symptoms. Impact of
Event Scale — Revised (IES-R) and the Insomnia Severity

Index (ISI) was used to assess the psychological
distress and insomnia disorder (referred table 3).

The third study examined the correlation
between religious coping, anxiety, and depression
among health care workers during Covid-19 pandemic
in Kuala Lumpur, Malaysia (Chow et al., 2021). In a total
of 200 Health worker participants, the prevalence of
anxiety and depression was 36.5% and 29.5%. Hospital
Anxiety and Depression Scale (HADS) was used to
assess anxiety and depression among the participants.
The Brief Religious Coping Scale (Brief RCOPE M) was
used to measure the significant association of positive
and negative religious coping with anxiety and
depression. The positive religious coping and improving
negative religious coping through cognitive therapy,
religious counselling was found effective in improving
mental health of health care workers in pandemic
(referred table 3).

The fourth study aimed to evaluate the anxiety
and depression symptoms among health care givers in
the early stage of Covid-19 pandemic in Lagos, Nigeria
(Erinoso et al., 2020). A total of 105 participants enrolled
in a cross sectional structural  self-reported
questionnaire-based survey. Around 9.5% reported with
mild anxiety, 3.8% moderate, 1.9 % severe anxiety while
12.4% had mild depression, 0.9% moderate and 2.9%
had severe depression symptoms. 9-item patient health
care questionnaire (PHQ-9) was used to measure the
level of depression and 6-item Generalized Anxiety
Disorder (GAD-6) was used to measure the level of
anxiety. Frontline health care workers who spent longer
time working in Covid-19 related capacity had higher
odds of moderate to severe depression symptoms as
compared to those who spent less time (referred table
3).

The fifth study as per referred table 3, examined
the mental health of physicians or health care staff by
evaluating the prevalence and association of anxiety
and depression like potential risk factors in Bangladesh
during Covid-19 pandemic (Khatun et al., 2021). The
prevalence of anxiety among male and female health
workers were 27.6% and 42.1%, while the rate of
depression on male and female health care workers
were 26.3% and 50%. 7-item Generalized Anxiety
Disorder (GAD-7) scale and Nine-item Patient Health
Questionnaire (PHQ-9) were used to measure the
anxiety and depression among 114 front line (HCWs)
participants. The study examined that the marital status,
job location, and workload per day were risk factors for
anxiety, while age, sex and marital status were risk factor
for depression.

The sixth study in table 3 (study findings)
measured the anxiety, depression, and stress among
112 (health care professionals) participants during
Covid-19 pandemic condition in Karachi, Pakistan
(Sandesh et al.,, 2020). 72.3% had suffered from
moderate to extremely severe depression, 85.7% had
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suffered from moderate to extremely severe anxiety and
90.1% had reported moderate to extreme stress levels.
21- item Depression Anxiety Scale (DASS-21) tool was
used to measure the three negative emotional states
which were anxiety, depression, and stress.

The seventh study examined the anxiety,
depression, insomnia, and other psychological
symptoms in health care workers (200) and non-health
care workers (100) during lockdown or rapid spread of
Covid-19 pandemic for complete duration of 3 months
in India (Raj et al., 2020). The prevalence of anxiety was
55.65%, 48.54%, 52.34%, and 56% of physicians,
nursing staff, technicians, and non-healthcare workers,
while depression was reported from 32.1%, 53.72%,
42.7%, and 35% of the above-mentioned categories,
respectively. The frequency of insomnia was 47%,
38.2%, 39.4%, and 43% and other psychological
problems were found 43.51%, 41.9%, 28.3%, and 45%
of the physicians, nurses, technical staff, and non-
healthcare professionals. Generalized Anxiety Disorder
scale and structural questionnaire was used to assess
the anxiety, depression, and insomnia among
participants (referred table 3).

The eighth study examined the symptoms of
depression, anxiety, and stress among health care
workers during peak of Covid -19 pandemic in three
states of Pakistan (Multan, Lahore, and Faisalabad)
(Arshad et al., 2020). The frequency of Depression,
Anxiety and Stress (DAS) in the health care worker
participants (n=276) was 10.1%, 25.4%, and 7.3%,
respectively. Females were more depressed than males
(female vs male: 6.47 +2.77 vs 4.66 =3.40, p <0.001).
Whereas in comparison to males, the anxiety symptoms
were more common among female HCWs (female vs

male: 560 =314 vs 451 =*335 p <0.001).
Depression, anxiety, and stress scale (DASS-21) was
used to measure anxiety, depression, and stress
symptoms among participants (data given in table 3).
Finally, the last study aimed to examine the
anxiety and depression symptoms and associated risk
factors among physicians during Covid-19 outbreak in
Bangladesh. A total of 412 Bangladeshi physicians were
enrolled for cross sectional web-based surveys. The
prevalence of anxiety and depressive symptoms among
physicians was 67.72% and 48.5% respectively. The
outcome assessed through Hospital Anxiety and
Depression Scale (HADS) and Covid-19 related
questionnaires. The risk factors for high rate of anxiety
and depression among participants were found fear of
being infected, low income, heavy workload, inadequate
training, use of self-funded PPE (Personal Protective
Equipment) and shortage of staff (referred table 3).

d) Risk of bias in individual studies

Risk of bias assessment for the cross -sectional
studies was assessed using a tool by (Hoy et al., 2012).
The grading criteria of the overall risk of bias for cross-
sectional studies were based on the selection of
population, sampling frame, randomization, non-
response bias, data collection, case definition, reliability
& validity, data collection mode and numerators &
denominators. Out of nine studies eight studies had
clearly specified population. And only one did not
specify clearly about nonresponse bias. The sampling
frame, settings and data collection, methods were
described clearly. The prevalence and the outcomes
were specified. Overall, the quality of the study was
identified as low risk. The details are listed in table 4.

Table 2: Study characteristics of included studies

First . . . . Sample
Records Author Year = Journal/Conference Country City Setting = study design  Population size(n)
1 KhanalP 2020 Globalization and health ~ Nepal esplizl Croesseeiene]  REER | o
based study workers

> Than, HM 2020 Risk l\/lanagemerjt& Vietnam Hanoi Hospital Cross-sectional  Health 173
Healthcare Policy based study workers

3 Chow, SK 2021 NA Malaysia [Kuala Lumpur| ToSPital| Cross-sectional] - Health | 5,
based study workers

4 Erinoso, O 2020 Journal of Psychosomatic Nigeria NA Hospital Cross- Health 105
Research based  sectional study workers

5 KhatunM 2021 Frontiers in Public Health Bangladesh ~ NA nespliEl erese Eesiena]|  We2lin - gq
based study workers

6 Sandesh, 2020 NA Pakistan NA Hospital cross-sectional  health 112
R based study workers

7 RajR 2020 Fam|ly Medicine and India NA Hospital Observational health 350
Primary Care based study workers

Psychology Research Multan, . ,

8 Arshad, M | 2020 and Behavior Pakistan ' Lahore, and Hospital | Cross-sectional| - health 276

. based study workers
Management Faisalabad

9 Tasdik H 2020 NA Bangladesh Hospital Cross-sectional  health 412

based study workers

Note: we included either frontline or non-frontline health care worker
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S.N Year
1 2020
2 2020
3 2021
4 2020
5 2021
6 2020
7 2020

Male/ female

Female:52.6%
Male: 47.4%

Female:68.2%
Male:31.8%

Male: 79
(39.5%)
Female: 121
(60.5%)

male:
48(45.7%)
Female:
54(54.3%)

male:76
(66.7%)
female:
38(33.7%)

male:64
(57.1%)
female:
48(42.9%)

Male:52%
Female: 48%

Table 3: Study Outcome of the study

Age
Distribution
28.20(+5.80)
years
median age
is 31
31-40: 705
%

20-30: 255

%

mean age is
34.5

mean age is
35

NA

mean age is
35

Scale used/
measurement tools

14-item Hospital Anxiety
and Depression Scale
(HADS) was used for
Anxiety and depression
while the 7-item
Insomnia Severity Index
(ISl) was used for
Measuring Insomnia.

The Depression, Anxiety,
and Stress Scale - 21
ltems (DASS-21) was
used to measure the
perceived stress, anxiety,
and depression
symptoms. Impact of
Event Scale - Revised
(IES-R) and the Insomnia
Severity Index (ISI) was
used to assess the
psychological distress
and insomnia disorder.
HADS was wused to
assess  anxiety and
depression among the
participants.

9-item patient health care
questionnaire (PHQ-9)
was used to measure
the level of depression
and 6-item Generalized
Anxiety Disorder (GAD-6)
was used to measure the
level of anxiety

9-tem  Patient Health
Questionnaire  (PHQ-9)
was used to assess the
severity of depression
and 7-item Generalized
anxiety disorder (GAD-7)
was used to assess the
severity of anxiety.

21- item  Depression
Anxiety Scale (DAS-21)
tool was used to
measure the three related
negative emotional
states, which are:
anxiety, depression and
stress.

Generalized Anxiety
Disorder scale used to

Types of
outcome

Anxiety
Depression
Insomnia

Anxiety
Depression
Insomnia  and
Psychological
distress

Anxiety and

Depression

anxiety and

depression

anxiety and

depression

anxiety,
depression
and stress

Anxiety
Depression and

Severity of outcome

anxiety (borderline: 23.6%
and abnormal: 18.3%).
Similarly, 37.5% of the
participants  experienced
symptoms of depression
(borderline:  24%  and
abnormal: 13.5%).
Likewise, symptoms of
insomnia were prevalent in
33.9% of
the participants  (sub-
threshold insomnia:
26.7%,
moderateinsomnia:
and severe
insomnia: (1.5%).

5.7%
clinical

The frequency of
depression, anxiety
symptoms, and stress,

were 20.2%, 33.5%, and
12.7%, respectively. 12.1%
had major PTSD
symptoms and 20.2% had
sleeping disorders.

The prevalence of anxiety

and  depression  was
36.5% and 29.5%.

anxiety level normal:
84.8%  mild: 9.5%
moderate:3.8%  severe:
1.9% depression level
normal: 83.8%
mild:  12.4% moderate:

0.9% severe: 2.9%

the prevalence of anxiety
among male and female
were 27.6% and 42.1%,
while  the rate of
depression on male and
female were 26.3% and
50%.

72.3% had suffered from
moderate to  extremely
severe depression, 85.7%
had suffered from
moderate to extremely
severe anxiety and 90.1%
had reported moderate to
extreme stress levels.

The prevalence of anxiety,
depression, insomnia, and
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assess  the anxiety, = Insomnia other psychological
depression and insomnia problems was found to be
among participants. 46.04%, 44.37%, 28.75%,
and 56.87%, respectively
among participants.
The frequency of
Depression, Anxiety and
Stress in the Health care
worker participants  was
10.1%, 25.4%, and
7.3%,respectively.
Male:182 Depression, anxiety, and Anxiety, Females are more
o , o, Stress scale (DASS-21) . depressed than males
(65.9%) 26-30: 62.3% . Depression and )
8 2020 . , used to measure anxiety (female vs male: 6.47
Female:94 30-40: 37.7% . stress
(34.1%) and depression among SVIMIOLOMS +2.77 vs 466 £3.40, p
S participants ymploms. <0.001). While in
comparison to males, the
anxiety symptoms were
more common among
female HCWs (female vs
male: 5.60 =3.14 vs 4.51
+3.35, p <0.001).
Hospital ~ Anxiety and The prevalence of anxiety
Eno Depression Scale (HADS) , and depressive symptoms
9 2020 :\:/l:rlneé?eo,/;y,/ 25-34:76.2% | was used to assess ér;x'reetésion and among physicians was
' ° anxiety and depression P ' 67.72% and 48.5%
among the participants. respectively.
Table 4: Quality assessment Cross-sectional studies
. Non- Instrument’s Data g
. Sampling Random Data Case o . Numerators and Overall risk
PR [EE e frame  selection "ooPO"S€ collection definition re“ab'!'tY and  collection denominators SERTE of bias
bias validity mode
Khanal,P 2020 0 0 0 0 0 0 0 0 0 0/9 Low risk
Than, HM 2020 0 0 0 0 0 0 0 0 0 0/9 Low risk
Chow, SK 2021 0 0 0 0 0 0 0 0 0 0/9 Low risk
Erinoso, O 2020 0 0 0 0 0 0 0 0 0 0/9 Low risk
Khatun,M 2021 0 0 0 0 0 0 0 0 0 0/9 Low risk
Sandesh, R 2020 1 0 0 0 0 0 0 0 0 1/9 Low risk
Raj, R 2020 0 0 0 0 0 0 0 0 0 0/9 Low risk
Arshad, M 2020 0 0 0 1 0 0 0 0 0 1/9 Low risk
Tasdik, H 2020 0 0 0 0 0 0 0 0 0 0/9 Low risk

0: Yes 1: No 0-3: Low risk 4-6: Moderate risk 7-9: High risk

Hoy et al tool questions
1.

©

Was the study’s target population a close
representation of the national population in relation
to relevant variables (e.g age, sex, occupation)?
Was the sampling frame a true or close
representation of the target population?

Was some form of random selection used to select
the sample, OR was a census undertaken?

Was the likelihood of non-response bias minimal?
Were data collected directly from the subjects (as
opposed to a proxy)?

2021 Global Journals

Was an acceptable case definition used in the
study?

Was the study instrument that measured the
parameter of interest (e.g prevalence of low back
pain) shown to have reliability and validity (if
necessary)?

Was the same mode of data collection used for all
subjects?

Were the numerator(s) and denominator(s) for the
parameter of interest appropriate?



XII. DISCUSSION

This analysis of HCW mental health across low
and middle-income countries shows two key findings.
First, at least one form of mental health outcome was
prevalent across the nine different studies. Secondly,
anxiety and depression were the common forms of
mental health prevalent in health workers.

Covid 19 pandemic has affected health care
systems around the world and especially low and the
middle -income countries. The health care workers are
facing several challenges from treating patients with
covid 19 to oneself becoming high risk of getting the
Virus. Covid 19 has possessed a unique challenge in
our health care workforce that will not only not interrupt
their regular duties but also affect their mental health
status. The findings from our study indicates that the
psychological impacts of covid 19 on the health
professionals is considerable, with increased levels of
anxiety, depression, insomnia and stress.

Majority of our studies explored that prevalence
outcomes of mental health disorders is higher in
females than male health care workers.  Studies
highlighted by (Arshad et al., 2020) and (Khatun et al.,
2021) at Pakistan and Bangladesh revealed that
psychological disorders were more prevalent among
female population. On our findings the anxiety and
depression level of female is very high which was stated
in 4 countries, Nepal, Bangladesh, Pakistan, Malaysia
and Vietnam. This is similar to the study findings of
(Zhang et al., 2020) which revealed that female suffering
from anxiety symptoms were 2.5 times greater than their
counterparts. Along with it the findings are also similar to
the findings of the systematic study done by (Vizheh et
al., 2020) on ‘The mental health of healthcare workers in
the COVID-19 pandemic’ which, mentioned that female
care worker and nurses have high depressive and
anxiety symptoms than male workers. (Vizheh et al.,
2020).

(Khatun et al. 2021 and Arshad et al. 2020),
these two studies out of nine studies included in the
paper, showed that older (more than 35 years) health
care workers or physicians had lower risk of
experiencing depression or anxiety than the young (less
than 35 years) health care workers, which is supported
by study in Taiwan for prevalence of psychological
adaptation in health care workers during outbreak of
SARS (Su et al., 2007). Moreover, similar results were
reported by previous web based cross sectional study in
China during Covid-19 pandemic, which shows that
anxiety symptoms were more likely to occur in younger
health care workers than over or 35 years health care
workers (Huang et al, 2020). However, two other
studies out of 9 studies reported that younger
participants and who were more aware about
government incentives for health care workers were less
likely to stressed than older participants (41-50 years or

over 50 years) (Khanal et al. 2020 and Raj et al. 2020).
Because they were more stressed with extended
working hours and highly worried about passing the
infection to their family members, similar study was also
conducted on health care workers to analysis the
psychological impact and coping strategies during
covid-19 in China (Cai et al., 2020). Therefore, the
results suggested that need to implement stress
management programs or interventions for both young
and older health care workers in order to manage their
stress.

XITI. STRENGTH AND LIMITATIONS

PRISMA guidelines was used for analysis of the
reports which was considered as the strength. In
addition, the elaborated eligibility and search criteria, the
total number of databases identified, and three
independent reviewers to assess the validity and
reliability of the report. Additionally, only cross- sectional
studies were used for analysis which gives clear data
presentation. Risk of bias assessment has very low
score which makes this study a reliable one. However,
our study is limited to investigating the impact of COVID
19 pandemic on the mental health of health workers in
low and middle-income countries.

XIV. Poricy IMPLICATIONS

The findings from this research indicate that
despite the strategies implemented by low and middle-
income countries such as screening, handwashing and
use of personal protective equipment there is still need
of some strategies that mitigate or prevent the impact of
COVID-19 pandemic on the mental health of health-care
workers. The mental health of health care workers is
neglected which can be improved by considering
vulnerable health care workers. All health care workers
should be undertaken risk assessment and if possible,
they should be deployed to the non-care-based roles.
This study guides the leaders and practitioners for the
implementation of early intervention to mitigate loss of
health care workers. Also, this might be helpful for
guiding the future researchers.

XV. CONCLUSION

This study found that frontline care workers are
at high risk for developing mental health consequences
during working in Covid-19 pandemic situation. We
found that during providing care to Covid-19 patients
care givers experienced high level of anxiety, stress,
insomnia, and other mental health issues.
Implementation of interventions or strategies can help to
reduce the mental pressure of health care workers. Early
interventions for health care workers, opportunistic
screening for mental health disorders, treatment in both
psychological and  pharmacological  modalities,
meditation, reducing the length of shifts, and providing
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proper mental health and support services may help to
reduce the burden of mental health consequences
among health care workers. The result of our evaluation
“mental health impact of COVID-19 Pandemic on health
care workers” will be disseminated through the
presentation and workshops.

XVL COMMUNICATION AND

DISSEMINATION

This research review will be published in the
Torrens University Journals. Also, various workshops
and building interpersonal relationships, partnership and
identifying the people can be helpful for the rapid
dissemination of information. This study guides the
leaders and practitioners for the efficacy of the
interventions. Also, this might be helpful for guiding the
future researchers. The result of our evaluation “mental
health impact of COVID-19 Pandemic on health care
workers” will be disseminated through the presentation
and workshops.
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APPENDICES

Annex |- Data source and search strategy

Keyword

Afghanistan OR Albania OR Algeria OR Angola OR Antigua OR
Barbuda OR Argentina OR Armenia OR Azerbaijan OR
Bangladesh OR Belarus OR Belize OR Benin OR Bhutan OR
Bolivia OR Bosnia OR Herzegovina OR Botswana OR Brazil OR
Burkina OR Faso OR Burundi OR Cabo Verde OR Cambodia OR
Cameroon OR Central African Republic OR Chad OR China OR
People's Republic of Colombia OR Comoros OR Democratic
Republic of Congo OR Congo OR Costa Rica OR Cote d'lvoire
OR Cuba OR Djibouti OR Dominica OR Dominican Republic OR
Ecuador OR Egypt OR El Salvador OR Equatorial Guinea OR
Eritrea OR Eswatini OR Ethiopia OR Fiji OR Gabon OR Gambia
OR Georgia OR Ghana OR Grenada OR Guatemala OR Guinea
OR Guinea-Bissau OR Guyana OR Haiti OR Honduras OR India
OR Indonesia OR Iran OR Irag OR Jamaica OR Jordan OR
Kazakhstan OR Kenya Kiribati OR Democratic People's Republic
of Korea OR Kosovo OR Kyrgyzstan OR Lao People's
Democratic Republic OR Lebanon OR Lesotho OR Liberia OR
Libya OR North Macedonia OR Madagascar OR Malawi OR
Malaysia OR Maldives OR Mali OR Marshall Islands OR
Mauritania OR Mauritius OR Mexico OR Micronesia OR Moldova
OR Mongolia OR Montenegro OR Montserrat OR Morocco OR
Mozambique OR Myanmar OR Namibia OR Nauru OR Nepal OR
Nicaragua OR Niger OR Nigeria OR Niue OR Pakistan OR Palau
OR Panama OR Papua New Guinea OR Paraguay OR Peru OR
Philippines OR Rwanda OR Saint Helena OR Samoa OR OR Séao
Tomé and Principe OR OR Senegal OR Serbia OR Sierra Leone

PubMed EBSCOhost Google Scholar

(K)

950 950 625
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OR Solomon Islands OR Somalia OR South Africa OR South
Sudan OR Sri Lanka OR Saint Lucia OR Saint Vincent and the
Grenadines OR Sudan OR Suriname OR Syrian Arab Republic
OR Tajikistan OR Tanzania OR Thailand OR Timor-Leste OR
Togo OR Tokelau OR Tonga OR Tunisia OR Turkey OR,
Turkmenistan, OR Tuvalu, OR Uganda OR Ukraine Uzbekistan
OR Vanuatu OR Venezuela OR Vietnam OR Wallis and Futuna
OR West Bank and Gaza Strip OR Yemen OR Zambia OR
Zimbabwe. ANDAND (Depression, OR Insomnia, OR Anxiety, OR
Extreme mood changes, OR Dementia or Bipolar disorder OR
Extreme forgetfulness OR Obsessive-compulsive disorder OR
Post Traumatic Stress Disorder, OR Schizophrenia OR Stress OR
Mental Health AND (fft[Filter]))) AND (Covid-19 OR SARS-COV-2
OR , Covid-19 Pneumonia OR Nobel covid-19 OR Novel-
Coronavirus, , Covid -19 Infection, Covid 19 illness. AND
(fft[Filter]))) AND (Health care worker’ OR ‘Health care providers’
OR * Wellness worker * OR ‘Nursing Assistant’” OR ‘Care worker’
OR ‘Health Care Assistant’ AND Sort by: Publication Date
Afghanistan OR Albania OR Algeria OR Angola OR Antigua OR
Barbuda OR Argentina OR Armenia OR Azerbaijan OR
Bangladesh OR Belarus OR Belize OR Benin OR Bhutan OR
Bolivia OR Bosnia OR Herzegovina OR Botswana OR Brazil OR
Burkina OR Faso OR Burundi OR Cabo Verde OR Cambodia OR
Cameroon OR Central African Republic OR Chad OR China OR
People's Republic of Colombia OR Comoros OR Democratic
Republic of Congo OR Congo OR Costa Rica OR Cote d'lvoire
OR Cuba OR Djibouti OR Dominica OR Dominican Republic OR
Ecuador OR Egypt OR El Salvador OR Equatorial Guinea OR
Eritrea OR Eswatini OR Ethiopia OR Fiji OR Gabon OR Gambia
OR Georgia OR Ghana OR Grenada OR Guatemala OR Guinea
OR Guinea-Bissau OR Guyana OR Haiti OR Honduras OR India
OR Indonesia OR Iran OR Irag OR Jamaica OR Jordan OR
Kazakhstan OR Kenya Kiribati OR Democratic People's Republic
of Korea OR Kosovo OR Kyrgyzstan OR Lao People's
Democratic Republic OR Lebanon OR Lesotho OR Liberia OR
Libya OR North Macedonia OR Madagascar OR Malawi OR
Malaysia OR Maldives OR Mali OR Marshall Islands OR
Mauritania OR Mauritius OR Mexico OR Micronesia OR Moldova
OR Mongolia OR Montenegro OR Montserrat OR Morocco OR
Mozambique OR Myanmar OR Namibia OR Nauru OR Nepal OR
Nicaragua OR Niger OR Nigeria OR Niue OR Pakistan OR Palau
OR Panama OR Papua New Guinea OR Paraguay OR Peru OR
Philippines OR Rwanda OR Saint Helena OR Samoa OR OR Séao
Tomé and Principe OR OR Senegal OR Serbia OR Sierra Leone
OR Solomon Islands OR Somalia OR South Africa OR South
Sudan OR Sri Lanka OR Saint Lucia OR Saint Vincent and the
Grenadines OR Sudan OR Suriname OR Syrian Arab Republic
OR Tajikistan OR Tanzania OR Thailand OR Timor-Leste OR
Togo OR Tokelau OR Tonga OR Tunisia OR Turkey OR,
Turkmenistan, OR Tuvalu, OR Uganda OR Ukraine Uzbekistan
OR Vanuatu OR Venezuela OR Vietnam OR Wallis and Futuna
OR West Bank and Gaza Strip OR Yemen OR Zambia OR
Zimbabwe.

Depression, OR Insomnia, OR Anxiety, OR Extreme mood
changes, OR Dementia or Bipolar disorder OR Extreme
forgetfulness OR Obsessive-compulsive disorder OR Post
Traumatic Stress Disorder, OR Schizophrenia OR Stress OR
Mental Health Filters: Full text Sort by: Publication Date

Covid-19 OR SARS-CQOV-2 OR , Covid-19 Pneumonia OR Nobel
covid-19 OR Novel-Coronavirus, , Covid -19 Infection, Covid 19
illiness. Filters: Full text Sort by: Publication Date
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Annex II: Prismna 2009 Checklist

Section/topic Checklist item Reported on page #

TITLE

Title 1 Identify the report as a systematic review, meta-analysis, or both. 1

ABSTRACT

Structured 2 Provide a structured summary including, as applicable: 1

summary background; objectives; data sources; study eligibility criteria,
participants, and interventions; study appraisal and synthesis
methods; results; limitations; conclusions and implications of key
findings; systematic review registration number.

INTRODUCTION

Rationale 3 Describe the rationale for the review in the context of what is 4
already known.

Objectives 4 Provide an explicit statement of questions being addressed with 4
reference to participants, interventions, comparisons, outcomes,
and study design (PICOS).

METHODS

Protocol and 5 Indicate if a review protocol exists, if and where it can be accessed N/A

registration (e.g., Web address), and, if available, provide registration
information including registration number.

Eligibility criteria 6 Specify study characteristics (e.g., PICOS, length of follow-up) and 5
report characteristics (e.g., years considered, language,
publication status) used as criteria for eligibility, giving rationale.

Information 7 Describe all information sources (e.g., databases with dates of 9

sources coverage, contact with study authors to identify additional studies)
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MicroRNAs as Potential Regulators of Docosahexaenoic Acid

Benefits in Alzheimer’s Disease
By Vic Shao-Chih Chiang

Abstract- Alzheimer’s disease (AD) is a highly prevalent neurodegenerative disease that imposes
a prodigious burden on the society. Docosahexaenoic acids (DHA) are known to be beneficial in
AD, in part through their anti-inflammatory properties. MicroRNAs (miRs) are important regulators
of brain functions and this regulation becomes disrupted in AD.

Objectives: The purpose of this article is to propose the involvement of miRs in the anti-
inflammatory effects of DHA on AD.

Methods: The literature surrounding this topic is extensively researched: miR involvement in the
pathophysiology of AD, the mechanism of action of DHA, the effects of DHA on miRs and
potential future therapeutic strategies for AD involving miRs.

Results: AD results in a disrupted miR network that relates to inflammation, but the altered miRs
vary between studies. The effects of DHA on AD are generally positive but the mechanism
remains enigmatic. Emerging studies demonstrate that one of the potential mechanisms of
action of DHA is modulation of miRs.
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MicroRNAs as Potential Regulators of
Docosahexaenoic Acid Benefits in Alzheimer’s
Disease

Vic Shao-Chih Chiang

Absiracl- Alzheimer's disease (AD) is a highly prevalent
neurodegenerative disease that imposes a prodigious burden
on the society. Docosahexaenoic acids (DHA) are known to be
beneficial in AD, in part through their anti-inflammatory
properties. MicroRNAs (miRs) are important regulators of brain
functions and this regulation becomes disrupted in AD.

Objectives: The purpose of this article is to propose the
involvement of miRs in the anti-inflammatory effects of DHA on
AD.

Methods. The literature surrounding this topic is extensively
researched: miR involvement in the pathophysiology of AD,
the mechanism of action of DHA, the effects of DHA on miRs
and potential future therapeutic strategies for AD involving
miRs.

Results: AD results in a disrupted miR network that relates to
inflammation, but the altered miRs vary between studies. The
effects of DHA on AD are generally positive but the
mechanism remains enigmatic. Emerging studies demonstrate
that one of the potential mechanisms of action of DHA is
modulation of miRs. The miR mechanism offer possible future
strategies against AD.

Discussion: Future AD studies investigating miRs needs to set
experimental standards to enable valid comparisons. For DHA
effects on AD, thorough considerations on the properties of
the DHA and the population involved is necessary. Validation
is required to verify miR involvement in the anti-inflammatory
properties of DHA in the context of AD. The proposed miR-
related strategies against AD remain to be substantiated.
Keywords: Omega-3; Diet; Anti-inflammatory;
Inflammation; Nutrigenetics, Food-derived microRNA;
Exogenous microRNA.

[.  INTRODUCTION

poradic Alzheimer's disease (AD) is the age-
related neurodegeneration leading to memory

impairments, sensory and locomotive
dysfunctions, apathy, aggression and eventually leading
to splanchnic and peripheral system failure due to
diminished networks within the central nervous system
(CNS)."

Currently, one in nine elderlies above 65 years
of age in the United States (US) has AD, excluding
casesof preclinical AD.? For elderlies above 85 years of
age, this prevalence becomes as high as one in three.

Author: e-mail: vic.chiang.15@alumni.ucl.ac.uk

AD is proposed to be the third leading cause of death in
the US.® It administers a heavy burden on the society
which reaches approximately $200 billion in the US
every year.* With the forecast of AD affecting more than
100 million people worldwide by 2050, AD will create a
significantly greater burden on the society.*

The etiology of AD is multifactorial and several
hypotheses have been proposed including aberrant
amyloid precursor processing into neurotoxic amyloid
beta (AB) metabolites, hyper-phosphorylation of the
microtubule-stabilizing protein tau, apoptotic alterations
of synaptic operations and mitochondrial dysfunction-
mediated neurotoxicity.>®

There is also significant evidence that supports
an inflammatory hypothesis for AD.”® This inflammation
is likelyto be both the cause®'® and the consequence' '
of AD. Microglia are macrophages for the CNS and they
are found to be excessively activated in AD."™
Inflammation appears to be an important trigger of this
phenomenon.' This activation leads to further microglial
release of pro-inflammatory mediators which creates a
vicious self-perpetuating inflammation cycle that
exacerbates AD."

Currently approved pharmacotherapies of AD
include the use of cholinesterase inhibitors (e.g.
rivastigmine) and N-methyl-D-aspartate antagonist (e.g.
memantine) to counteract neurotransmission
impairments.’ However these pharmacotherapies only
slow the progression but do not cure AD. Many other AD
pharmacotherapies are being developed and
investigated but most fail during clinical trials. Therefore,
there remain major demands for any strategies that can
prevent, retard, halt or cure AD.

Dietary modifications offer key strategies
against ADas observed from beneficial dietary effects
from vitamins, phytochemicals, Mediterranean diet and
Souvenaid®.’"® In contrast, diet may also exacerbate
AD, as witnessed for high-fat diets and excessive intake
of food contaminated with metals such as cadmium,
lead and arsenic.'®"

Due to the underlying inflammation in AD, anti-
infammatory strategies have exhibited promising
strategies against AD such as the use of non-steroidal
anti-inflammatory drugs and anti-tumor necrosis factor
alpha (TNFA) from human observational studies and
animal trials.® Docosahexaenoic acid (DHA) is well-
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established for its anti-inflammatory properties and it
has been observed in the literature to improve AD.%
However, its mechanism of action remains enigmatic.
Recent evidence suggests potential involvements of the
important post-transcriptional gene regulator,
microRNAs (miRs).*’

II.  MICRORNAS

MiRs were first identified in 1993 by the Ambros
and Ruvkun laboratory from Caenorhabditiselegans
experiments.? They were then identified to be
conserved phylogenetically across the plant and animal
kingdoms which then triggered a revolution in these
newly classified non-coding RNAs.

For intergene- or exon-derived miRs, their
canonical biogenesis pathway initiates with nuclear
transcription of miR-coding genes into primary miR.
Cleavage via the microprocessor complex then occurs
to form precursor miR (pre-miR), which is transported
into the cytoplasm via exportin5. Dicer cleavage leads to
the formation of mature double stranded miR duplex,
that is incorporated into the RNA-induced silencing
complex (RISC), followed by the degradation of the
passenger strand. This is slightly different for intron-
derived miRs and other emerging non-canonical miR
biogenesis  pathways are  being increasingly
recognized.?

The most well-known function of miRs are its
gene-silencing effects on messenger RNA (mRNA)
through Watson-Crick interactions between themiR
5'seed sequence nucleotides and the mRNA
3'untralslated region (3'UTR).# This leads to either
repression of protein translation or degradation of the
mRNA transcript. Only partial complementarity is
required for gene-silencing effects and therefore single
miR can target multiple mRNAs and vice versa. The
presence of “isomiRs"® and other miR functions®
further adds to the conundrum of miRs.

The regulation of miRs themselves are
extremely complex and far from being understood. They
can be regulated through changes in the miR
biogenesis components, at the transcription level
(transcriptional factors), the post-transcriptional level
(pre-miR degradation and modification) as well asat the
post-translational level (miR turnover and endogenous
sponge activity).?*

Some of these miRs have been determined to
be specifically expressed or enriched in certain tissues.
For the brain, a number of enriched miRs include miR-
128, miR-129, miR-133a, miR-138, miR-153, miR-181a,
miR-181b, miR-218, and miR-219.2* Within neurons,
there appears to be an enrichment of miR-125b, miR-
128, miR-32, miR-134 and miR-139 in the synaptic and
dendritic regions compared to the soma.?*

© 2021 Global Journals

MiRs have been reviewed to play essential roles
in the development and proper functioning of the brain.?®
At the molecular level, miRs are involved in the lineage
determination, maturation, survival and
neurotransmission.?* A troika of miRs,miR-134, miR-132
and miR-138 were recently reviewed for their imperative
functions in  neurons including dendritogenesis,
morphogenesis, neuron plasticity, synapse formation,
dendritic  spine size, cell migration and axon
regeneration.?” They also participate in the in the
differentiation, activation and polarization of microglia.?®
Using dicer knockout experiments, miRs have shown to
be crucial for memory formation within the brain.® This
is further supported by recent research that miR-34a and
miR-132 as well as miR-138 regulate memory in rats and
humans, respectively.*®" These pivotal roles of miRs
conveys their profound potential as paramount
strategies against AD.

I1I. THE ROLES OF MICRORNAS IN
ALZHEIMER'S DISEASE [INFLAMMATION

MiRs are known to participate in human AD,
and the studies conducted to date are summarized in
Table 1. (Insert Table 1 here) The roles of miRs in AD
have been reviewed previously.* The present review
discusses newer studies conducted since the earlier
review and reinforces the anti-inflammatory aspects as a
proposal for novel strategies against AD. Since
inflammation is implicated in AD and miRs are known to
participate in inflammation,®® it is feasible to hypothesize
some of the dysregulated miRs in ADare related to
infammation. From the clinical AD and miR studies
conducted to date, several miRs were found to be
differentially expressed in multiple studies. Some of
these have shown to relate with inflammation and
presents  opportunities  for  counteracting  the
inflammation etiology underlying AD.



Table 1. Clinical studies on microRNA expression in Alzheimer’s disease

Author Clinical Up-regulated microRNA' Down-regulated MicroRNA
Samples
Wang et al. Cerebral cortex . o i
(2008)% n—6 miR-103; miR-107; miR-23b
Anterior let-7i; miR-22; miR-93; miR-26b; miR-9;
Hebert et al. temporal cortex miR-520h; miR-197; miR-511; miR-320; miR-488; miR-363; miR-181¢; miR-106b;
(2008)* n*5p miR-516-3p; miR-101; miR-210; miR-15a; miR-19b; miR-
B 29b;
Sethi&Lukiw Temporal lobe A o
(2009)*° neocortex N—6 miR-9; miR-125b; miR-146a

Nunez-Iglesias
et al. (2010)*

Shioya et al.
(2010)%

Geekiyanage&
Chan (2011)%

Long et al.
(2012)%"

Lau et al.
(2013)%®

Wong et al.
(2013)%

Bekris et al.
(2013)%

Bekris et al.
(2013)%

Absalon et al.
(2013)%

Muller et al.
(20144

Parietal lobes
n=5

Frontal lobes
n=7

Frontal cortices
n=7

Frontal cortex
n=>5

Hippocampus
n=41

Temporal
cortex n=6

Cerebellum
n=21

Hippocampus
n=21

Temporal

cortex n=6

Hippocampus
n=5

miR-185; miR-382; miR-432; miR-486;
miR-19790; miR-28648; miR-572; miR-
18895; miR-35456; miR-320; miR-134;
miR-45605; MiR-10939; miR-10912; miR-
617; miR-30184; miR-671; miR-188; miR-
06383; miR-765; miR-575; miR-23974;
miR-601;

let-7i-5p; let-7f-5p; miR-195-5p;
miR-150-5p; MiR-223-3p; miR-92b-3p;
miR-362-3p; MiR-23a-3p; miR-199a-3p;
miR-199b-3p; MiR-363-3p; miR-142-3p;
miR-27a-3p; miR-200a-3p; miR-455-5p;

miR-138; miR-208b; miR-181c; miR-152;
miR-126; miR-330-3p; miR-184; miR-191;
miR-328; miR-342-3p; miR-370; miR-501;
miR-331-3p; MiR-139-5p; miR-149; miR-
132; miR-98; miR-204;

miR-138; miR-208b; miR-181¢; miR-152;
miR-126; miR-330-3p; miR-191; miR-328;
miR-342-3p; MiR-370; miR-501; miR-331-
3p; MiR-139-5p; miR-149; miR-132; miR-
98; miR-204; miR-15a;miR-346; miR-221
miR-26a; miR-26b; let-7i; miR-125b;
miR-134; miR-27a; miR-27b; miR-29c;
miR-30a-5p

miR-374; miR-582; miR-05109; miR-12504;
miR-12497; miR-30e-5p; miR-376a; miR-
44608; miR-181c; miR-368; miR-95; miR-
20546; miR-148b; miR-02532; miR-42448;
miR-101; miR-20b; miR-08570; miR-29b;
miR-15a; miR-130a; miR-29¢; miR-598; miR-
494;

miR-29a

miR-137; miR-181c; miR-9; miR-29a; miR-
29b-1; miR-15; miR-124

miR-153

miR-409-5p; miR-370; miR-769-5p;
miR-132-3p; miR-128; miR-138-5p;
miR-129-5p; miR-433; miR-124-3p;
miR-329; miR-425-5p; miR-127-3p;
miR-487b; miR-129-2-3p; miR-4873;
miR-543; miR-136-5p; miR-410;
miR-495-3p; MiR-219-2-3p;

miR-132; miR-212

miR-184

miR-132

miR-16; miR-107; miR-128a; miR-146a

The inflammation-related miRs that are discussed specifically in the review are bolded.
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a) miR-132

MiR-132 has been consistently found to be
down-regulated.®® Further work in some of these
studies discovered phosphatasetens in  homolog
(PTEN), forkhead box (FOX) O3a, FOXO7a and p300 as
its direct targets.**3® These genes participates in the
inflammation-related  phosphoinoinositide  3-kinase
pathway (PI3K).*

(Wong et al., 2013) demonstrated a -3.8 fold
change in miR-132 within their Braak VI stage AD
patients.*® However, (Lau et al, 2013) found a more
diminished miR-132 down-regulation of approximately -
1.6 fold.* The robustness of the results from (Lau et al.,
2013) study is greater due to higher statistical
significance (p<0.00001) and verification of their
nCounter miR data (Nanostrings) with locked-nucleic
acids (Exigon) quantitative real time polymerase chain
reaction (qPCR).*®

Disagreement was presented by (Bekris et al.,
2013) where they found miR-132 to be up-regulation in
AD.*® However, their study failed to divide samples into
Braak stages and adopted inappropriate age-matched
controls. Furthermore, their results did not persist
following TagMangPCR (Applied Biosystems) validation.

b) miR-146a

MiR-146a has been described extensively as an
inflammation-related miR.*° It was identified to be up-
regulated in earlier studies,* but observed to be down-
regulated in a more recent study.*’ It regulates nuclear
factor kappa B (NFKB), which is a vital pro-inflammatory
transcription factor.*?

The disparity between these two AD studies
may arise from the difference in the tissues used, where
(Muller et al., 2014)*' profiled only the hippocampus but
(Sethi & Lukiw, 2009)* profiled the whole temporal lobe
neocortex. In addition to that, it was shown by (Muller et
al., 2014)* that there was actually an up-regulation of
miR-146a at Braak lll, followed by a decrease in Braak
VI,

Since (Sethi & Lukiw, 2009)* did not provide
Braak staging for their AD patients, (Muller et al., 2014)
contributes to more valuable miR-146a changes that
allows its surveillance across different Braak stages
within AD.*!

c) miR-15a

The up-regulation of miR-15a2 in AD was
determined®, but contrasting results were identified in
earlier studies *%. MiR-15a is validated to target
inflammation-related  genes including peroxisome
proliferated-activated  receptor  (PPAR)-delta*® and
coactivator-associated arginine methyltransferase 1%

Studies that found miR-15a down-regulation
revealed a -1.5 magnitude with statistical significance
p<0.01, based on microarray (LC Sciences & Ambion)
data.®** Comparatively, the methodology used by
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(Bekris et al., 2013) was more robust in that they had
three phases of miR screening using TagMangPCR
(Applied Biosystems) and normalization to three
housekeeping genes.®® Although, valid comparison was
further complicated by the use of different brain sections
in these studies as well as the absence of
considerations for Braak staging.

d) miR-181c

Down-regulation of miR-187c was detected in
three AD studies.***® It was shown to be up-regulated in
the preliminary screening by (Bekris et al., 2013), but
their statistics were not significant enough to proceed to
the third stage validation of this study.*® MiR-187c has
been reviewed in terms of its involvement in
inflammation in aspects of their regulatory roles on
immunosenesence, T cells activity and mitochondrial
encoded cytochrome ¢ oxidase 1.4

Within the AD studies that found miR-187c
down-regulation, the resulting magnitudes were
discrepant.®* This is likely attributable to the use of
different brain tissues as well as RNA extraction
methodology. In terms of the miR profiling, two of these
studies adopted a microarray (LC Sciences & Ambion)
approach but did not proceed with conventional gPCR
validation.

(Geekiyanag & Chan) practiced a comparatively
more robust methodology with quantification using
singleplexmiScriptgPCR (Qiagen) and their AD cohort
being more defined to specifically profile samples at
Braak V.* They found a -2.5 fold change within the
frontal neocortex.

e) miR-27

Up-Regulation of miR-27 was recognized in two
of the AD miR studies with similar fold changes around
1.7.3% |t was ascertained in other literature to target the
anti-inflammatory genes. IL-10 and PPARG
expression. %%

Since the Braak stages in AD patients
investigated by (Absalon et al., 2013)* were only at
Braak Ill, and (Lau et al., 2013)* at Braak VI, this may
lead to the perception that miR-27 change occurs at an
early stage of AD. Nonetheless, several differences
between these two studies prohibit this inference to be
made. Variations exist for their brain sections profiled,
sample size and miR profiling methods.

While (Lau et al., 2013)** had a much greater
sample size of 41 and extra miR purification steps, the
confirmation of miR-27 up-regulation found in their
nCounter miR assay (Nanostrings) failed to persist with
miRCURY locked nucleic acid gPCR (Exigon) validation.

f  miR-9

Two studies demonstrated miR-9 down-
regulation.*** It has been revealed to activate microglia
through NFKB signaling® and targeting PPARD®2,



(Geekiyanage & Chan, 2011)* found higher
down-regulation of -3.3 compared to -1.3 found by
(Hebert et al., 2008)*. As mentioned previously, the
methodology presented by (Geekiyanage & Chan,
2011)*® has higher credibility. Albeit, differences may
likewise derive in that the temporal cortex was profiled
by (Hebert et al, 2008)* in contrast to the frontal
neocortex used by (Geekiyanage & Chan, 2011)%*.

No gold standard currently exists for miR
work,®® and therefore the comparison between AD miR
studies are difficult. This can be further complicated by
the discrepancies in the use of brain sections, Braak
stages, ethnicity, —genotypes, % gender and
polymorphisms in miR target sites.** Nevertheless,
these provide valuable grounding for future research.

[t is equally important to validate the
inflammation-related  mRNAs  targeted by the
differentially expressed miRs in future AD studies to
facilitate development of anti-inflammatory strategies
against AD.

IV. THE EFFECTS OF DOCOSAHEXAENOIC
AcCIDS ONALZHEIMER'S DISEASE

Docosahexaenoic acids (DHA) are well known
for its anti-inflammatory properties.® It is along chain
omega-3 polyunsaturated fatty acid (n3) made up of 22
carbons and 6 cis double bonds in a homoallylic
arrangement.® The brain is made up of 60% lipids and
15% of these are DHA, which implicates its essential
roles within the brain. Since n3 cannot be synthesized
de novo, they must be obtained from external sources
such as seafood or in the form of alpha linolenic acid
(ALA) within certain plant foods.*®

ALAundergoes elongase and desaturase-
mediated metabolism into eicosapentaenoic acid (EPA)
and then into DHA.%® They can then be carried across
the endothelial cells lining the blood brain barrier via
MFSD2A® and then esterified into phospholipids at the
stereospecific number-2 position®®. Its liberation from
neuronal membranes can be made via phospholipase
to mediate intracellular anti-inflammatoryactions by
inhibiting activity of NFKB. Current hypotheses of these
actions are proposed to involve the docosanoid
pathway via lipoxygenase conversion into resolvins,
protectins and maresins® or the activation of G-coupled

protein receptor 120 and PPARG®. DHA is also
important for neuronal membrane fluidity, long term
memory, neurotransmission and synaptic plasticity.®

A systematic review concluded from meta-
analysis of 18 observational studies, that n3 was
beneficial for AD.*® Furthermore, higher levels of direct
n3 biomarkers in the elderly were associated with
superior brain white matter, * less executive decling®
and generally positive brain characteristics®. In addition,
a meta-analysis of animal trials with directn3
supplementation revealed improvements of AD-related
pathophysiologies including reduced AB, diminished
neuronal loss and improved cognitive function.®® In
contrast to these, in a recent meta-analysis of 34 human
clinical trials, n3 did not benefit cognition or AD in the
elderly.®

The inconsistency of these results may emanate
from differences in the n3 consumed in terms of the
food source, food processing and form of
supplementation. These disparities can all alter the
chemistry of n3 such as its isomerism, homoallylic
arrangement, oxidation and stereospecific numbering.®
Oxidized n3 can lead to development of various
diseases through damage to physiological systems and
62% of marketed n3 supplements have been found to
be significantly oxidized.®* As described earlier, the
population used within the study is also paramount and
supplementation at later stages of AD appeared to be
less effective.®® These are key considerations for newer
n3 clinical trials, but decades of evidence do suggest
DHA to be beneficial for the CNS. Through elucidation of
the underlying miR mechanism, anti-inflammatory
strategies of DHA against AD can be optimized.

V.  THE EFFECTS OF DOCOSAHEXAENOIC
ACIDS ON MICRORNAS

MiR studies investigating dietary modifications
in the CNS are extremely exiguous and none of these
are directly relevant to AD. With regards to the
relationship between DHA and miR, only eight published
studies exist and these findings are summarized in
Table 2. The effects of DHA on miR have been reviewed
partially in 2012, but many more miR studies of DHA
have been generated since then.®

Table 2: Docosahexaenoic acid effects on microRNA expression

Author Model

Up-regulated microRNA

Down-regulated MicroRNA

Sprague-Dawley rats

Davidsonetal.  colon (induced colon

(2009)% tumour by
azoxymethane)
Fa(r;a&oﬁ;m_ GBM2 Glioma cells

miR-143

Let-7d; miR-15b; miR-107; miR-191; miR-324-

op

miR-30c; miR-145
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Farago et al.

miR-22; miR-30c; miR-143; miR-

(2011)°" GBM5 Glioma cells miR-20b 145
Fa{;‘gﬂ‘;;a" U373 Glioma cells miR-145 miR-22
Sprague-Dawley rats
Shah et al. colon (induced colon miR-19b; miR-27b; miR-497; miR-
tumour by ; miR-18a; miR-203; miR-
(2011)% b 93; miR-18 iR-203; miR-26b
azoxymethane)
Mandal et al. Mice breast cancer miR-21
(2012)% tumour
Mandal et al Breast cancer cells
(2012) ’ (MCF-10A, MDA-MB- miR-21
231, MCF-7)
Baselga-
Escuderoetal.  Dyslipidemic rats liver miR-33a; miR-122
(2013)%
Gil- let-7e; let-7f; miR-1283; miR-330; miR-374b;
Zamoranoet al Caco-2 cells MiR-658; miR-1, miR-221-3p; miR-181a-5p, miR-30a
(2014)°" ' miR-141-3p; miR-143-3p; miR-191-5p; miR-
29b-3p; miR-192; miR-30c
. Primary mouse cardiac
S|dc(;|2eg:1%9e2t al. fibroblasts (treated miR-21
with Ang 1)
Antal et al. Glioma cells U87 MG . .
(2014)? (treated with radiation) MiR-146; miR-181a
Most of these were addressed in other The only miR that was found to change in all

physiological systems with only two conducted within
the CNS. These studies in other physiological systems
still  provide relevant insights to potential miR
mechanisms in DHA anti-inflammatory effects on AD.
For example, one study illustrated an up-regulation of
miR-107 and their further validation revealed the amyloid
processing enzyme, beta-secretase 1, as amiR-107
target.®

a) Farago et al., 2011Study®

In this CNS study, the highly fatal malignant
glioma was investigated.®” Their study explored the
effects of multiple PUFAs, including DHA based on
previous literature evidence that these can combat
gliomas. Their aim was to elucidate the miR mechanism
of DHA action on gliomas.

For this, they treated glioblastoma cells (U373,
GBM2, GBM5) with 50 & 100 uM DHA for 24 hours and
then extracted for their miR (Roche). The miRs were
profiled using a megaplexTagMangPCR (Applied
Biosystems) followed by further validation with
singleplexTagMangPCR (Applied Biosystems). They
also quantified levels of selected apoptotic MRNA
targets that were predicted for the differentially
expressed miR using gPCR.
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three cell lines was miR-145, but the direction of change
was discrepant for U373. This suggests possible
specificity of DHA action on different cell lines. This
notion is further supported by disparities in the
magnitude of miR-145 change between GBM2 of -1.5
fold with GBMS5 of -4.7 fold. Therefore, it would be more
appropriate to discuss these cell lines separately.

In GBM2, other miRs that were altered include
down-regulation of miR-30c and up-regulation of miR-
143. Down-regulation of miR-22, miR-30c and miR-143
were discovered for GBM5 as well as up-regulation of
miR-20b. In U373, aside from the miR-145 up-regulation,
miR-22 was found to be down-regulated.

In terms of the mRNA targets, correlation was
made to their complementary miR. Successful inverse
relationships were found for miR-20b with tumor protein
p53 inducible nuclear protein 1 (TP3INP1), miR-22 with
sirtuin 1 (SIRT1), miR-30c with integrin, betal3 (ITGB3),
miR-143 with  v-Ki-ras2 oncogene (KRAS) and
prostaglandin-endoperoxide synthase 2 (COX2) as well
as miR-145 with insulin receptor substrate 1 (/RS7).
These miR associations with apoptotic genes suggest
DHA involvement in apoptosis, which is closely related
with inflammation.®



b) Antal et al., 2014 Study?’

This CNS study was conducted by the same
research group and they again investigated glioma but
this time they focused on DHA enhancement of
radiotherapy against glioma cells.2' The mechanism of
this radiotherapy enhancement by DHA remains
enigmatic and therefore the researchers intended to
determine the miR mechanism to optimize radiotherapy
against glioma.

They subjected U87 glioblastoma cells under
10Gy cobalt irradiation and then treated with 25uM DHA
for 48 hours. RNA was extracted from cells (Bioneer)
and selected miR expression were quantified using
singleplexTagMangPCR (Applied Biosystems).
Candidate mRNAs were similarly quantified using gPCR.

The combination of DHA with radiation did not
alter any of the miRs that were measured (miR-34a, miR-
96; miR-146; miR-1871a;, miR-148a; miR-148b and miR-
152), but DHA alone up-regulated miR-146a and miR-
187a. With DHA treatment alone, it was sufficient to
pose significant negative effects on U87 cells. In the
case of mRNAs, they found up-regulation of oxidative
stress related genes including anti-inflammatory heme
oxygenase (decycling) 1) (HMOX1) and pro-apoptotic
NAD(P)H dehydrogenase, quinone 1 (NQO7). Genes
related to endoplasmic reticulum (ER) stress were also
altered encompassing the pro-survival G protein-
coupled receptor 78 (GPR78) and pro-apoptotic DNA-
damage-inducible transcript 3 (DDIT3). Early growth
response protein 1 (EGR7) is an early-response gene in
radiotherapy that coordinates cell differentiation and
growth. It was up-regulated with DHA treatment. The
Notch signaling pathway was likewise altered through
up-regulation of NOTCHT. Despite validation of direct
miR-146a and miR-181 targets were not performed in
this study, the up-regulation of multiple genes indicates
probable involvement of these miRs in these pathways.
Many of these pathways including oxidative stress, ER
stress and Notch signaling are known to relate with
inflammation.%®

Portions of the DHA-regulated miRs similarly
correspond to miRs that were altered in AD (Table 1).
Some of these have also been discussed earlier to
engage in inflammation including miR-15, miR-27, miR-
181 and miR-146. Aside from these inflammation-related
miRs already discussed, some of the other DHA-
regulated miRs are likewise known to associate with
inflammation. These includes RECK, lipid metabolism,
oncology and stress pathways.”®”" Through this
elucidation of DHA anti-inflammatory mechanisms, they
offer valuable insight as strategy against AD.

The two studies described demonstrate the
potential for DHA to affect miR expression within CNS.
While they do provide beneficial preliminary intuition, the
cell specificity of DHA effects’ signifies the importance
of establishing their effects on AD-related neuronal and
neuroglial miR expression.

The objective to investigate their underlying anti-
infammatory mechanism in AD requires thorough
considerations. For in vitro studies, the considerations
for AD-relevant cell lines or primary cells are necessary.
As described above, the parameters of the DHA
supplemented is equally important. Furthermore, the
miR methodology demands the adoption of robust
procedures that are comparable to high quality studies.
Animal models and human studies will also be useful.
As addressed above, regards need to be paid for the
characterization of AD patients, brain section that is
profiled and sample size.

VI. How MICRORNAS CONTRIBUTE TO
FUTURE STRATEGIES AGAINST ALZHEIMER'S
DISEASE

By understanding miRs that are responsible for
anti-inflammatory effects of DHA on AD, improvements
can be made to existing tactics as well as development
of novel strategies. The first miR therapy is presently
being tested under clinical trial to explore miR-34
replacement as an anti-tumor therapy.”

Exogenous miRs offer possible solution where
exogenous mIR transfer from dietary origin was first
documented in 2012 that discovered the presence of
rice-derived miRs in human serum.” It is feasible for
miRs to survive gastrointestinal digestion due to their
well-appreciated stability.”® This property is ascribed to
their selective cellular export into various transport
mechanisms.”®’® The extracellular miRs can then be
taken up by recipient cells to mediate function
distally.”>778

Newer studies further support food-mediated
miR transfer into human, porcine and murine biological
fluids from plants and milk.”®®" By contrast, there are
similarly studies that refute this notion as shown in bees,
mice, macaques and human.?% The presence of miRs
from other species have been recently reported to
possibly arise from undesirable contamination or arte
facts of sequencing methodologies.® Based on these
arguments, dietary transfer of miRs remains to be
concluded. Additional considerations needs to be made
whether the amount of exogenous miR transferred
translate into biological significance. Nevertheless, these
demonstrate the feasibility of using exogenous miRs as
strategies against AD.

The concept of exogenous miR
supplementation for AD requires knowledge of miR
mechanisms of how DHA antagonizes AD inflammation.
The miRs that are responsible can be supplemented to
create novel food products or nutraceuticals. Genetic
engineering can likewise be adopted to enhance levels
of these miRs within foods. In an alternative perspective,
the efficiency of miR-modulation by DHA in AD can be
enhanced through understanding which aspects of the
DHA molecule (e.g. unsaturation, stereospecificity,
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allylism) are responsible for its anti-inflammatory effects.
This can lead to fabrication of optimized DHA and
derivatives to maximize their miR effects to antagonize
AD inflammation.

AD is afflicted with a pathological state of
inflammation and this can be counteracted through anti-

infammatory effects of DHA. They underlying
mechanism likely involves miRs and through its
elucidation, novel strategies can be developed to

combat AD. AD is highly prevalent, affecting 1 in 3
elderlies above 85 years of age. It is the third leading
cause of death in United States and attributes to a
financial burden of $200 billion annually. Any prevention,
retardation, termination or reversal strategies against AD
will reduce the significant and rapidly growing societal
burden attributed by AD.
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Reproductive Performance of Bonga Sheep under Community
based Breeding Program: The Intermediate Result
By Metsafe Mamiru, Sandip Banerjee, Aynalem Haile & Asrat Tera

Abstract- The aim of this paper is to point up some reproductive parameters of Bonga sheep
under farmer’s management in Adiyo-kaka district. A total of 3270 newborn lambs recorded
between 2009 and 2013 GC in Boka-shuta farmers’ cooperative is used for this study. Data of
reproductive performance concerning some traits are analyzed by descriptive analysis, while the
remaining are presented on a percentage basis. Results comprise the findings from the
reproductive studies on Bonga ewes and lambs over five years (2009-2013). The lambing interval
(L) and age at first lambing (AFL) of Bonga sheep were 85+1.6 and 14.6+2.5 months
respectively, while annual reproductive rate, litter size, and lifetime lambing of the ewes were 1.9,
1.37, and 11.4 heads, respectively. The performance of the sheep breed was encouraging in
general. However, traits like AFL and LI were longer and still need to be shortened for
reproductive efficiency. Therefore, we recommend further within breed selection among the flock
for desired reproductive traits to achieve a higher lamb crop with superior performance.
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The Intermediate Result

Metsafe Mamiru ¢, Sandip Banerjee °, Aynalem Haile ® & Asrat Tera ©

Abstract- The aim of this paper is to point up some
reproductive parameters of Bonga sheep under farmer's
management in Adiyo-kaka district. A total of 3270 newborn
lambs recorded between 2009 and 2013 GC in Boka-shuta
farmers’ cooperative is used for this study. Data of
reproductive performance concerning some fraits are analyzed
by descriptive analysis, while the remaining are presented on a
percentage basis. Results comprise the findings from the
reproductive studies on Bonga ewes and lambs over five years
(2009-2013). The lambing interval (LI) and age at first lambing
(AFL) of Bonga sheep were 8.5=1.6 and 14.6x2.5 months
respectively, while annual reproductive rate, litter size, and
lifetime lambing of the ewes were 1.9, 1.37, and 11.4 heads,
respectively. The performance of the sheep breed was
encouraging in general. However, traits like AFL and LI were
longer and still need to be shortened for reproductive
efficiency. Therefore, we recommend further within breed
selection among the flock for desired reproductive traits to
achieve a higher lamb crop with superior performance.
Keywords: bonga sheep, on-farm, performance, adiyo
kaka, Ethiopia.

I. [NTRODUCTION

heep play an important role in the rural economy
Sof Ethiopia (Kosgey, 2007), but productivity of the

breeds in the country is among the poorest in sub-
Saharan Africa. Thus, attempts have been made to
improve the productivity of local breeds through
crossbreeding with imported genotypes (Tibbo, 2006),
however, there have been little efforts to select
indigenous breeds for improved productivity, including
reproduction.

Hence, a community-based breeding program
was established for four sheep breeds representing
different agro-ecologies and production systems in
Ethiopia to improve native breeds through within breed
selection. Bonga sheep is one of the sheep breeds
which have been considered for community-based
production in Ethiopia. The breed has got priority as it
was known for its high growth rate and prolificacy.
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Bonga sheep reared in the areas where mixed crop-
livestock production system practiced is characterized
by the long fat tail and highly preferred for meat
production. The breed is classified as a large size breed
and can thrive in places where disease and internal
parasites are obstacles to production (Zewdu, 2008).
Thus, emphasis was given to explore the genetic
potential of the sheep breed concerning mutton
production through undertaking performance testing of
the breed.

Thus, on-farm recording of traits of economic
importance that encompasses reproduction and
production attributes has been taking place since 2009.
Major attributes measured were body weight (at birth,
weaning, and six months), the number of lambs weaned
and the number of lambs born, birth date, birth type
(single/twin), neonatal deaths and sex. However, the
collected data regarding the phenotype of reproductive
traits of ewes were not analyzed.

Reproductive performance is a trait of
outstanding  importance in  sheep  production
enterprises. Reproductive performances of sheep
together with survival and growth traits, are determinants
of productivity of sheep in meat livestock farming
systems (Wilson et al., 1985). Reproductive efficiency in
a prime lamb producing ewe flock is a key driver of
profitability (Cottle, 2010), and lamb survival is known to
be a key component of reproductive efficiency. (Hinch &
Brien, 2014).

Reproductive performance is measured by
several parameters. The most commonly used ones are
the proportion of lambs born (alive and dead) per ewe
lambing (also called drop rate and a measure of
prolificacy), and age at first lambing. Also lambing
percentage (number of lambs born per ewe exposed to
the ram); and weaning percentage (percentage of
lambs weaned per ewe exposed to the ram) although
the latter is more of an economic measure. To measure
lamb losses, it is preferable to calculate stillbirth rates
and pre-weaning mortality rates as a proportion of
lambs born and lambs born alive, respectively.
Therefore, the aim of this paper is to point up some
reproductive parameters of Bonga sheep under farmer’s
management.
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II.  MATERIALS AND METHODS

a) Description of the study area

The study was conducted in Adiyo-Kaka district
of Kaffa zone, particularly in Boka kebele, where farmers
are organized into cooperatives with the objective of
improving Bonga sheep breed through participatory
selection. The area is placed to the Southwestern part of
the country in Kafa zone. Natural forest covers large
area of the district, and the area is known by growing
bamboo tree (Yushania alpina) (Metsafe et al., 2017).
The district is situated within a longitude of 36° 47“E and
a latitude of 7° 26"N with an altitude ranging from 500 to
3500 meters. The temperature in the area can be as
high as 36°C and can also reach the lowest value of 3°C
(SUDCA, 2007). The known farming system of the area
is mixed crop-livestock production. It has a livestock
population of 107657, 30819, 28825, 47176, and 7699
cattle, sheep, goat, chicken, and equines, respectively
(report of Agricultural and rural development office of
Kafa zone, 2012).

b) Sampling procedure and source of data

We selected the study area purposely due to
the existence of a community-based breeding program
(CBBP) for Bonga sheep in the area. The source of data
for this particular study was secondary data from the
record book of enumerators. We used the performance
data of 3270 lambs born over five years (2009-2013) to
evaluate the reproductive performance of the sheep
breed. Data for the study were different reproductive
parameters gathered by the purposely recruited
enumerators since 2009 G.C.

c) Data management and analysis

Outliers were screened and removed from the
data before conducting the main data analysis.
Descriptive analysis was employed to determine the
overall performance of the sheep breed concerning
some traits. These stands for reproductive characters
like lambing interval, age at first lambing and lifetime
lambing. Other parameters like pre-weaning mortality,

twinning rate, litter size, annual reproductive rate, and
survivability/mortality rate were computed on a
percentage basis using their respective formulas below.
ARR= LS (1-M)/LI (1)
Where

ARR- Annual Reproductive Rate

LS - Litter size

M- Pre weaning mortality rate

LI - Lambing interval (Ibrahim, 1998)
Litter size= number of lambs born/number of ewes

lambing X100% 2
Pre-weaning mortality rate = no. of lambs died/total
number of lambs born X100% ----------- 3)
Weaning rate = no. of lambs weaned/total number of
ewes lambing X100% ------------------- (4)
Pre-weaning survival rate = no. of lambs weaned/total
no. of lambs born X100% ------------ (5)

1. REesuLt

a) Reproductive performance of Bonga sheep

The Boka-shuta farmers’ cooperative recorded
a total of 3270 newborn lambs between 2009 and 2013
GC. The reproductive performance of the sheep breed
is summarized in Table 1. The results indicated that the
number of ram lambs born was higher than the ewe
lambs in the study area. The proportion of ram lambs is
53.49% out of 3270 lambs. Accordingly, female to male
ratio of the lambs was 1:1.15, which varies from the
expected ratio (1:1). The weaning rate, twinning rate,
and mortality rate of the sheep breed were 118.8%,
34.9%, and 13%, respectively. In contrast, the litter
size/prolificacy (LS) and annual reproductive rate (ARR)
of Bonga sheep were 3.7 and 1.9 heads, respectively.
Bonga ewes give birth to about 11.4 lambs on average
in their lifetime with the average age at first lambing and
lambing interval 14.6 (438 days) and 8.5 (255 days)
months, respectively.

Table 1: Frequency and descriptive statistics of reproductive traits for Bonga sheep

Parameters Mean+ SE

Lambing interval (LI)** 8.5+1.6
Age at 1st lambing (AFL)** 14625
Number of lambs born/ewes lifetime* 11.4=01
Pre-weaning mortality rate (%) 13
Weaning rate (%) 118.8
Twinning rate (%) 34.9
Sex ratio (F:M)* 1:1.15
Litter size (LS)* 1.37
Annual reproductive rate* 1.9

*-in heads, **-in months, %-percent, SE-Standard Error
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IV. DISCUSSION

a) Reproductive performance

The lambing interval (LI) obtained in the present
study (8.5+1.6) was comparable with the value reported
by Fikirte (2008) for sheep in Damot-Gale woreda.
However, it is slightly longer than the value reported by
Belete (2009) to the same breed (Bonga sheep). The
differences observed may be attributed to changes in
management of the sheep in the study area. It is highly
accredited to the shortage of grazing areas due to
increased demand of land for crop cultivation. Solomon
(2007), and Fisehatsion (2013) also reported shorter
lambing intervals for Gumuz sheep and sheep in
Gamogofa zone, respectively. However, longer LI than
the current finding was reported by Samuel (2005) for
sheep breed in Ada“a woreda.

Both genetic and environmental factors
(nutrition, post-weaning growth, and disease and
parasite infestation) influence the age at first lambing
(AFL); thus, the trait can have wide variation both within
a breed and production systems (Getahun, 2008;
Girma, 2008). Age at first lambing found in this study
was presented in Table 1. The values are in agreement
with the values reported by Niftalem (2000) for Menz
sheep. However, it was longer than the values reported
by Tsedeke (2007), Getahun (2008), Belete (2009), and
Fisehatsion (2013). In contrary, it is shorter than reports
by Adugna (1998), and Samuel (2005) for sheep raised
in Kochere and Ada”a woredas respectively. Following a
better nutritional plan for earlier maturity and thus for
earlier age at puberty could help to shorten the AFL.

Both genetic and environmental factors
influence the LS of various sheep breeds in tropics such
as Garole breed from West Bengal in India (Banerjee et
al., 2011). Many tropical and temperate breeds (Davies
et al., 2002) carry several fecundity genes and they
result variation in prolificacy. Embryonic mortality and
reabsorption during different stages of pregnancy (due
to intrauterine competition of the fetus for nutrients and
space) are some of the non-genetic factors influencing
the trait (Hammond et al., 1984). The average litter size
of Bonga sheep mentioned in Table 1 was within the
range (1.08 and 1.75) reported for tropical breeds
(Girma (2008). It is also in agreement with previous
reports of Solomon (2000) and Zewdu (2008) for Horro
and Bonga sheep, respectively. Tsedeke (2007), Zewdu
(2008), and Belete (2009) reported higher LS than the
present result for Arsi-Bale, Horro, and Bonga sheep
breeds kept in village conditions, respectively. However,
Armbruster and Peters (1993), Niftalem (2000),
Asmamaw and van Arendonk (2006), and Mengistie
(2009) reported lower LS than the current finding for
Djallonke, Menz, Horro, and Washera sheep breeds,
respectively.

The annual reproductive rate (ARR) best
estimates the impact of reproduction on sheep and goat

productivity. The average ARR of African sheep breeds
was 1.2 (Mukasa and Lahlou 1995), while Gaten by
(1986) and Wilson (1989) reported the value to be 1.4
for Menz sheep reared in highlands of Ethiopia. The
ARR value of 1.9 lambs per head (Table 1) in the current
study, is much higher than values reported by the
mentioned authors. The observations might be the
fallout of lower mortality rate and high level of prolificacy
in the breed. The value reported in the present study is
also much higher than the ARR of 0.89 for Alaba sheep
described by Tsedeke (2007). The current result is within
the range of 0.89-1.97 heads reported elsewhere in the
tropics (Wilson, 1989). The same author reported 0.82
heads of the traitfor Yatenga sheep in Sub Saharan
Africa, which is lower than the present result. The higher
ARR indicates that there may be specific genes
influencing prolificacy, and fecundity in the breed.
Hence, it is important to identify the genetic factors (if
any for the high ARR). A study by Davis (2004) identified
that the presence of FecB gene in heterozygous form
increases the ovulation in Booroola Merino by 1.5, while
it improves the ovulation by about 3.0 times if the gene
is homozygous.

The average mortality rate found in the present
study (13%) was lower than 13.9% reported by Deribe
(2010) for Adilo sheep. It is also much lower than the
mortality rate (20.9%) reported by Belete (2009) in
Southwest Ethiopia. Berhanu (2006) reported the pre-
weaning mortality rate of 15% for Menz sheep, which is
higher than the present result. Decline of the pre-
weaning mortality rate presently might be due to better
management. Metsafe (2015) stated that, restriction of
lambs to run with their mothers at an earlier stages,
better health management, and frequent vaccination all
contributed to the lower death of lambs. The low
mortality rate observed might also be attributed to the
tolerance of the breed to some commonly occurring
ovine diseases.

The twinning percentage of Bonga sheep breed
obtained in the study was 34.9%, which is lower than
those of Horro (39.9%) and Bonga (36.0%) sheep
breeds previously reported by Zewdu (2008).
Unintentional selection against twin bearers as practiced
by the producers might be the reason for the lower
twinning rate currently in the area. Table 1 summarizes
the female to male ratio of lambs in the study area. It is
slightly lower than the female to male ratio (1:0.91) of
Adilo sheep (Deribe, 2010). According to the resource
allocation theories (Cheryl and Michael, 2004), the
higher percentage of ram lambs than ewe lambs
indicates better nutrition and care of the ewes,
especially during the gestation period.

Long-term reproductive performance (longevity,
high fertility, ability to produce more lambs) under harsh
environment is one of the adaptation traits of tropical
livestock (Kosgey et al., 2007). The average lifetime
lamb production found in the study is lower than 13.5
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lambs reported by Solomon (2008) for Gumuz sheep. It
is also lower than 12.2 and 15.3 lambs per head for
Bonga and Horro sheep reported by Zewdu (2008).
However, the low number of lambs in ewe’s lifetime
(10.3 and 7.9) than the current result is described by
Dejen (2010) in Kafa and Bench Maji zones,
respectively.

V. CONCLUSION AND RECOMMENDATION

From the study, it is concluded that the overall
performance of the sheep breed was legitimately
promising in general. However, traits like AFL and LI
were longer and still need to be shortened for
reproductive efficiency and the subsequent productivity.
Specifically, the higher annual reproductive rate (ARR)
obtained in the study is an indication that there may be
specific genes influencing prolificacy, and fecundity in
the breed and hence it is important to identify the
genetic features (if any). Generally, it is suggested that
further selection among the flock for desired
reproductive traits to achieve higher volume of lamb with
superior performance is essential.
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Wild Honey Poisoning: A Case Report from
Remote Mountains

Santosh Adhikari ¢ & Abhishek Bhandari °

Abstract- Wild honey is consumed as a tonic in different parts
of the world with a belief of increasing libido and treating
various musculoskeletal, gastrointestinal and cardiovascular
symptoms. However, honey produced from the nectar of
several species of the Ericaceae (Rhododendron) family may
contain grayanotoxins which act on sodium ion channels and
place them in partially open state which causes symptoms like
sweating, dizziness and altered sensorium owing to their
effect on cardiac muscles and nervous system. We report a
case of 60 years male who consumed wild honey as a pain
reliever and later presented to the emergency room of Manang
District Hospital with bradycardia, hypotension and altered
mental status.

Keywords: wild honey, grayanotoxins.

l. INTRODUCTION

ild Honey hunting is an old age tradition in
VVManang and other Himalayan parts of Nepal.

Historically, wild honey has been used for
gastritis, peptic ulcer disease, hypertension, wound
healing, common cold, and diabetes. Studies have
suggested about the possible health benefits of honey
as an antihypertensive [1], antidiabetic, antioxidant [1],
cardioprotective [2], antitussive and anti-bacterial [3].
However honey poisoning is caused by the
consumption of wild honey (mad honey) made by bees
from certain species of rhododendron [4]. Grayanotoxin
is a naturally occurring sodium channel toxin found in
honey made by bees from the pollen and nectar of the
Ericaceae family of the Rhododendron [5]. Grayanotoxin
binds the voltage-dependent sodium (Na) channel from
the cytoplasmic side of excitable cells in human body in
its open state after binding to the receptors preventing
inactivation of Na channel and thus, increases the
membrane permeability of Na channels. As a result, the
membrane hyperpolarizes and leads to increase in
refractory period. This leads to decrease in firing rates of
pacemaker cells in the heart and decrease in cardiac
contractility [6]. Thus, hypotension and bradycardia are
the most common physical finding. Cardiac arrhythmias
including sinus bradycardia (commonest), nodal
rhythms and atrioventricular block are the usual
electrocardiographic findings [7]. This report details a
case of accidental wild honey poisoning presented with
bradycardia and hypotension and its successful
management in the emergency room.

Corresponding Author a: Manang District Hospital, Manang, Nepal.
e-mail: adsantoshda11@gmail.com
Author o: Sindhuli Hospital, Sindhuli, Nepal.

II.  CASE REPORT

A 60-year male without any past comorbid
illness, presented in the emergency unit of Manang
District Hospital, Chame, Manang, Nepal with history of
ingestion of wild honey about 200 ml in amount. After
around 1 hour of ingestion, the patient had multiple
episodes of vomiting containing ingested food patrticles,
generalized tingling, burning sensation, dizziness and
altered sensorium. The patient had consumed the
honey as a musculoskeletal pain reliever following
physical exertion. On presentation to emergency, the
patient was ill looking with Glasgow Coma Scale of 12
(E3M4V5) and was vomiting. The patient had blood
pressure of 70/60 mm of Hg, heart rate of 52
beats/minute, axillary temperature of 97° Fahrenheit,
respiratory rate of 22 breaths per minute and capillary
oxygen saturation of 85% in room air. Immediate twelve
lead ECG showed sinus bradycardia with rate of 50
beats per minute (Figure 1). All the laboratory
investigations including hemoglobin, total leukocyte
count, differential leukocyte count, serum sodium,
potassium, urea and creatinine and serum level of liver
enzymes were within normal range (Table 1).
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Figure 1: Electrocardiogram showing sinus bradycardia.

Table 1: Value of lab parameters.

Lab Parameters (units)
Total Leukocyte Count (cells/mm?)

Total Leukocyte count)
Hemoglobin (g/dl)

Serum urea (mg/dl)

Serum Creatinine (mg/dl)
Serum Sodium (mmol/L)
Serum Potassium (mmol/L)
Serum Total Bilirubin (mg/dl)

Differential Leukocyte count (% of

Value at admission
8100
Neutrophil 65%
Lymphocyte 35%
18.2
25
0.7
140
3.8
1.2

The patient was provided with supplemental
oxygen at the rate of 2l/min, given bolus intravenous
crystalloids at 20ml/kg within one hour and was kept in
Atropine infusion to maintain mean arterial pressure
above 65 mmHg and heart rate above 50 beats per
minute. The patient was kept nil per oral and received
maintenance fluid at 80 ml/hour, injectable proton pump
inhibitor and antiemetic. After about one hour of
treatment, the Glasgow Coma Scale of the patient
improved to 15/15. Atropine infusion was withheld after
8 hours of hospital stay, and his heart rate normalized to
70 to 75 beats per minute and twelve-lead
electrocardiography showed normal sinus rhythm which
persisted throughout hospital stay. The patient also
made adequate urine output of 60 ml per hour over this
time and continued to do so during hospital stay.
Symptoms of vomiting also subsided over this time. The
patient was discharged after 48 hours of observation in
medical ward without complications.

I1. DIsCUSSION

Grayanotoxins are found in leaves and flowers
of plants of the family Ericaceae including

© 2021 Global Journals

Rhododendron, Agarista and Kalmia genera [8] which
are available in Manang and other hilly regions of Nepal
[9]. Grayanotoxin binds to the voltage gated sodium
channels which prevents inactivation of the channels
and increases their membrane permeability leading to
hyperpolarization. The toxic effects of grayanotoxin are
rarely fatal and usually last for not more than 24 hrs.
Generally, they induce symptoms of dizziness,
weakness, perspiration, salivation, nausea, vomiting and
signs of hypotension, bradycardia, atrioventricular block
and syncope [10].

In our patient, symptomatic emergency care
with appropriate fluids and low dose atropine improved
altered mental status, hypotension and bradycardia
within short period of time. Patient with acute coronary
syndromes can also present with  similar
symptomatology but with ischemic changes in ECG,
serum positivity for cardiac injury biomarkers and
vessels abnormality in coronary angiogram. Similarly
organophosphate poisoning with cholinergic excess can
also present with similar signs and symptoms with
deranged cholinesterase enzyme activity on laboratory
analysis.



Estimation of cholinesterase enzyme level in
serum can be done to rule out organophosphate
poisoning, which has a quite similar manifestation of
cholinergic excess. The enzyme level is not affected by
mad honey poisoning [11]. However, in the rural setup
like ours, such laboratory analysis and cardiac
catheterization facility are unavailable. Patient’s history
of consumption of wild honey along with suggestive
ECG is ultimate for diagnosis.

Hunting and consumption of wild honey is a
traditional and common practice in Manang and other
Himalayan parts of Nepal. However, proper studies have
not been done in these parts about the presence of
toxic components in the plants which are available in
this region belonging to the Ericaceae family. Also, the
studies illustrating the therapeutic uses of such plants
not available. These sort of accidental poisoning
warrants such studies and creation of awareness
among residents of areas where wild honey
consumption practice is common. Also, with timely
intervention and observation, patient presenting with this
poisoning can be treated with readily available drugs
with good prognosis. Physicians working in areas with
wild honey hunting and consumption tradition should be
aware of this poisoning.

Conflict of Interest: None.

Consent: Case Report Consent Form was signed by the
patient and the original article is attached with the
patient’s chart.
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When an athlete moves from stage to stage, it is very important to know which indicators change
reliably. So it is possible to identify the leading indicators of readiness and competitive activity,
on which coaches should focus their attention [1, 2]. The age of 13-14 corresponds to the stage
of in-depth specialization, 15-17 years - to the stage of sports improvement. At the age of 15-17,
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Comparison of Performance and Competitive
Performance Judoists |i (13-14 Years) and |l
(15-17 Years) Age Groups

CPABHEHME ITOKA3ATEJIEN ITOJATOTOBJIEHHOCTU 1 COPEBHOBATEJIBHOM JEATEJILHOCTHU
JI3IOJOUCTOBII (13-14 JIET) U Il (15-17 JIET) BO3PACTHBIX I'PYTIIT

A.M. Mamytov * & O.V. Koptev °

IIpn nepexope cmoprcMeHa ¢ 3Tana Ha 3Tal 0YeHb BAXKHO
3HATb KaKue IIoKa3aTeJId HU3MEHAITCH J0CTOBEPHO. Tax
MOKHO BBIABUTH BEAylIHE IMOKAa3aTeJHd INMOATOTOBJICHHOCTH H
copeBHonaTeanoﬁ AeATEeJIbHOCTH, Ha KOTOPbLIX TpeHepaM
CTOMT COCPenoTO4YuTh cBOé BHuUManue[1, 2]. Bospact 13-14
JIET COOTBETCTBYET 3TAMy Yriy0JieHHOi cnenuaan3anum, 15-17
JIET — 3Taly CHOPTHBHOIO coBeplleHcTBOBaHus. B 15-17 jer
¢GopMHupPYIOTCSI OCHOBHBIEC TapaMeTPbl B3POCJIOr0 CIIOPTCMEHA.
H03TOMy BbISIBJICHHBIC IMOKa3aTeJIM OCTAHYTCH IJIAaBHBIMH 10
KOHLIA CIIOPTHUBHOM Kapbephl.

Kniouesvie cnosa: 031000,
I’lO()ZOmOGJZeHHOCWlb cnomeMeHa,' cxeamkda.
When an athlete moves from stage to stage, it is very
important to know which indicators change reliably. So it is
possible to identify the leading indicators of readiness and
competitive activity, on which coaches should focus their
attention [1, 2]. The age of 13-14 corresponds to the stage of
in-depth specialization, 15-17 years - to the stage of sports
improvement. At the age of 15-17, the main parameters of an
adult athlete are formed. Therefore, the identified indicators will
remain the main ones until the end of their sports career.
Keywords:  judo;, competitions; preparedness  of
sportsman, fight.

an ONpeJeJIEHNs pa3IMuuii B IIOKas3aTejsaX Co-

COPEBHOBAHUSL,

PEBHOBATENIBHON AESATENLHOCTH M TECTHPOBAHUS I310-
JOMCTOB JABYX BO3PACTHBIX I'PYII OBUIO IIPOBEACHO
uX cpaBHeHHe 110 t-kpureprio CThIOICHTA.

CpaBHenue ¢ ucnbiTyeMbix15-17 net Beca g0 46
kr ucneityeMblx 13-14 nmetBeca 10 35 Kr BBIABHIIO
pasnuuus B CICAYIOIIMX  I[OKa3aTensax:  oObemax
copeBHoBaTenpHON (X2, X3), abdektuBHoit (X4, X5) u
npourpanHoit (X6, X7)TeXHHK, COpPEBHOBATEIHHOM
sddektuBHOoCcTH 3amuThl (X9), mHTepBanax araku (X10,
X11), kadectBeHHOU HamexHocTH 3ammthl (X14, X15),
texunuHocTH (X16), mokasarene mpecienoBanuit B 60pnbe
néxa (X17), KOMOMHAIIMOHHOCTH AaTaKYIOIIUX JIeUCTBHI
crost (X18), mokaszarene KOHTPATAKYIOLIMX JCHCTBUI CTOS
(X19), koabdunuenre acummerpun TexHuku cros (X20),
pe3ynbrare MMOKa3aHHOMN 3 PeKTUBHOCTH (X21),
COPEBHOBATEIbHON KOMIETEHTHOCTH (X22), MeTaHHsX
teHHucHoro (X23) u TonkaHusix HaOuBHOrO (X24) msva B
LeJIb, OTKUMaHUSX B yHope J&xka B TeueHHe 15-TH ceKkyHa
(X26), npeokke B JuiuHY ¢ MecTa (X28), moaTSIrHBaHUSIXB

Author o: e-mail: koptev-58@mail.ru

Buce (X29), ABYXMHHYTHOM OCTOBOM TECTE IS OLECHKH
ob6me#t BeiHOCTMBOCTH (X31), CKOPOCTH JABUTATENBHOM
peakumu  (X32, X34), UHTENIEKTyaJbHOM  TeCTe
Manunosckoro C.B. (X35). TTo GosbIIMHCTBY moKa3areneit
npeumyinectBo y ciopremeroB |l rpynmsr; kpome X6, X11,
X31, X32, XB34. EcrTecTBEHHO, W COpEBHOBATEJIbHAS
KOMIIETEHTHOCTh (X22) B 3TOM Tpymie JOCTOBEPHO BBIIIE
cocrasisiet 36,43%,; a Bo |l rpymme — 29,83% (Tabnuna).
CpaBHeHHe ¢ 3TOil e BBIOOPKOH HcObITyeMbIX |l
rpymmsl Beca 10 38 Kr BBISIBHJIO, YTO Y HUX JOCTOBEPHO
Beime Takwe mokazarenn: OITTII (X7), COA (X8), Ha
(X10), Uya (X11), KHAC (X12), KHAJI (X13), TIIIBJI
(X17), obmas BeHOCHHBOCTE (X31). V crmoprcmenos Il
rpymmnsl; OCTC (X2), OCTJI (X3), O9TJI (X5), C33 (X9),
KH3C (X14), KAJC (X18), IKAJIC (X19), KATC (X20),
6er Ha 60 M (X25), crubanust TyJIOBHIIA JI0 NPSMOTO cela B
teuenne 20-tu cekyHna (X27), mppDKOK B AJMHY C MecTa
(X28), mnoxarsruBanusi B Buce (X29), npucemaHus ¢
napTHepoM cobctBeHHoro Beca (X30), CKOPOCTh CIIONKHOM
nBuratenpHoit peakuun (X33), Tect Manunosckoro C.B.
(X35), ouenka BoimonHeHus 10-TH OPOCKOB uepe3 CIUHY
(X37). Takum o0pa3oM, 1O YpPOBHIO PpA3IHYHBIX BHIOB
MOATOTOBICHHOCTH CIOPTCMeHbI ||l rpymmel 3HAYHTETBHO
OpPEBOCXOMAT cHopTcMeHoB |l rpymmel, dYTO  BIOJHE
€CTECTBEHHO, YYMTBIBas BO3pPAacT M CTa)X 3aHATHH I310J10.
Omwako B CJ y |l rpynmsl JOCTOBEpHO — BBIIIE
koapduimentsr ataku (X8, X10 - X13); a Takxke
KO3 (PUIIUEHTHI, XapaKTepU3YIIUe00pLOy JeKa
(X7,X17). YV lll rpynmer 10cTOBEPHO BbIiIe KO3 HHUIIHEHTS,
XapaKkTepU3yoIKe TeXHUIeCKui apceHan (X2,
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Tabnuya: CpaBHeHue nokasatenen astogonctos Il (13- 14 net) n lll (15 - 17 neT) rpynn

I'pynmna, Bec X2 X3 X4 X5 X6 X7 X8 X9 X10 X11
Xep. (Ill, 46 kr) 8,86 1,71 2,14 0,71 1,86 0,29 16,36 | 87,81 41,56 281,09
m 0,29 0,13 0,16 0,08 0,11 0,05 0,73 0,75 1,31 10,40
Xep. (I, 35 xr) 417 0,00 1,17 0,00 1,50 0,50 16,15 68,89 47,77 172,71
m 0,19 0,00 0,10 0,00 0,06 0,06 1,48 1,78 1,64 6,66
P < 0,001 0,001 0,001 0,001 0,01 0,01 0,001 0,01 0,001
Xep. (11, 38 xr) 6,43 0,57 2,14 0,43 1,57 0,14 28,23 | 82,34 | 3528 199,29
m 0,22 0,06 0,13 0,06 0,10 0,04 1,79 1,27 1,03 17,86
P < 0,001 0,001 0,01 0,05 0,001 0,001 0,001 0,001
Xep. (II, 42 xr) 6,14 1,00 1,57 0,43 1,57 0,00 18,33 | 82,08 | 39,46 193,20
m 0,28 0,09 0,12 0,06 0,08 0,00 1,09 1,58 1,43 12,17
P' < 0,001 0,001 0,01 0,01 0,05 0,001 0,001 0,001
Xep. (I, 46 xr) 6,88 1,25 2,88 0,88 1,88 0,38 28,76 79,35 | 33,59 142,85
m 0,29 0,09 0,17 0,07 0,12 0,08 1,35 1,58 0,91 8,50
P" < 0,001 0,01 0,01 0,001 0,001 0,001 0,001
Xep. (Ill, 50 kr) 9,30 2,10 3,70 1,50 1,80 0,40 27,19 | 83,15 | 33,60 139,08
m 0,20 0,08 0,17 0,09 0,11 0,06 1,12 1,40 0,79 6,13
Xep. (11, 50 xr) 7,13 0,50 1,88 0,13 1,25 0,38 23,69 | 80,26 | 61,22 483,93
m 0,32 0,06 0,13 0,04 0,07 0,05 2,20 1,53 1,60 68,91
P < 0,001 0,001 0,001 0,001 0,001 0,001 0,001
Xep. (Ill, 55 kr) 9,00 1,29 2,65 0,82 2,06 0,71 19,86 | 83,71 32,62 185,84
m 0,36 0,10 0,20 0,10 0,12 0,07 0,81 0,99 0,93 8,65
Xep. (11, 55 xr) 9,88 1,50 3,00 0,50 2,38 1,00 18,36 | 81,27 | 32,14 167,94
m 0,50 0,14 0,18 0,08 0,14 0,08 1,12 0,85 0,56 6,60
P 0,01 0,01
Xep. (Ill, 60 kr) 8,08 1,83 3,17 0,92 2,33 0,25 25,85 | 86,50 | 36,05 163,87
m 0,38 0,10 0,19 0,07 0,09 0,05 1,20 0,88 0,97 7,14
Xep. (11, 60 xr) 6,33 0,56 2,33 0,33 1,89 0,11 27,85 77,39 | 33,19 118,29
m 0,15 0,06 0,17 0,05 0,12 0,04 1,63 1,20 1,06 5,81
P < 0,001 0,001 0,001 0,001 0,01 0,05 0,001 0,05 0,001

lpumeyaHue- P, P', P" - pasnuyus mexdy d3ro0oucmamu lll epynnbi eeca o 46 ka2 u Il epynnbl eeca 00 38, 42, 46 ke
€00MeemcmeeHHo.
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I'pynna, Bec X12 X13 X14 X15 X16 X17 X18 X19 X20 X21 X22
Xcep. (Ill, 46 xr) 1,20 2,01 9,06 7,26 5,98 6,85 1533 | 12,34 | 60,13 | 59,76 36,43
m 0,07 0,15 0,09 0,52 1,14 0,75 1,87 1,86 2,75 2,40 1,37
Xep. (Il, 35 kr) 1,39 8,17 3,57 1,42 2,49 8,33 3,98 78,57 | 45,83 29,83
m 0,13 0,13 0,32 0,20 0,47 2,12 0,83 2,60 3,52 1,78
P < 0,001 | 0,001 | 0,001 | 0,001 0,01 0,001 | 0,001 | 0,001 0,01
Xcep. (Il, 38 xr) 2,00 5,21 8,53 7,43 6,46 | 22,10 | 2,86 0,00 71,88 | 52,14 40,89
m 0,16 0,54 0,11 0,65 1,34 1,35 0,80 0,00 3,49 3,27 1,96
P < 0,001 | 0,001 | 0,001 0,001 | 0,001 | 0,001 0,01
Xep. (Il, 42 xr) 1,46 2,54 8,45 9,90 2,01 7,77 5,56 2,50 79,21 | 56,90 33,41
m 0,10 0,30 0,13 0,00 0,25 0,84 1,02 0,43 1,87 1,94 1,82
P' < 0,05 0,001 | 0,001 | 0,001 0,001 | 0,001 | 0,001
Xep. (Il, 46 kr) 2,02 591 8,21 7,92 2,63 5,50 2,04 11,39 | 77,31 | 61,47 41,02
m 0,08 0,41 0,19 0,35 0,25 0,53 0,61 1,55 1,86 1,51 0,72
P" < 0,001 | 0,001 | 0,001 0,01 0,001 0,001 0,01
Xep. (Ill, 50 xr) 1,91 5,03 8,88 7,90 15,28 7,84 5,84 584 | 66,48 | 70,40 49,54
m 0,07 0,30 0,09 0,27 3,82 0,87 0,61 0,74 2,48 1,68 0,90
Xep. (Il, 50 kr) 1,92 0,93 8,48 4,95 1,34 | 22,79 | 591 417 | 63,49 | 56,01 27,57
m 0,19 0,23 0,15 0,56 0,13 1,97 0,92 1,24 1,37 2,74 1,35
P < 0,001 0,05 | 0,001 | 0,001 | 0,001 0,001 0,001
Xep. (lll, 55 kr) 1,47 5,11 8,98 5,24 3,40 7,18 8,19 13,21 | 77,10 | 60,35 43,78
m 0,08 0,50 0,06 0,46 0,46 0,88 0,99 1,13 1,27 1,75 0,91
Xcep. (II, 55 xr) 1,36 2,19 8,88 4,18 1,12 3,16 4,65 9,53 70,45 | 49,70 35,22
m 0,08 0,28 0,06 0,38 0,07 0,38 0,76 0,71 2,65 1,28 1,30
P < 0,001 0,001 | 0,001 0,01 0,01 0,05 | 0,001 0,001
Xep. (lll, 60 xr) 1,82 3,23 8,92 8,49 2,78 9,60 4,56 896 | 64,40 | 70,76 42,19
m 0,08 0,22 0,07 0,27 0,19 0,95 0,67 1,06 2,21 1,26 0,94
Xcep. (Il, 60 r) 1,97 5,44 8,22 4,95 2,46 2,24 6,84 5,49 77,08 | 58,41 38,47
m 0,14 0,68 0,12 1,20 0,28 0,52 1,16 1,01 1,84 2,52 1,53
P < 0,01 0,001 0,01 0,001 0,05 0,001 | 0,001 0,05
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I'pynna, Bec X23 X24 X25 X26 Xa27 X28 X29 X30 X31 X32 X33
Xep. (IIl, 46 xr) 3,60 3,29 9,76 19,00 | 18,29 | 186,71 | 1343 | 1814 | 0,54 | 8471 164,86
m 0,11 0,15 0,09 0,67 0,37 2,28 0,81 1,04 0,02 1,40 2,71
Xcep. (I, 35 xr) 2,63 2,50 9,57 17,00 | 18,83 | 168,67 7,67 16,33 0,35 | 80,17 167,67
m 0,12 0,16 0,07 0,60 0,42 1,43 0,33 1,01 0,02 1,00 2,01
P< 0,001 | 0,001 0,05 0,001 | 0,001 0,001 | 0,01
Xep. (I, 38 xr) 3,41 3,57 10,06 | 18,71 17,14 | 170,29 5,86 14,14 0,37 82,29 174,71
m 0,10 0,10 0,08 0,46 0,44 1,73 0,30 0,71 0,01 1,31 2,11
P < 0,05 0,05 0,001 | 0,001 | 0,01 | 0,001 0,01
Xep. (I, 42 xr) 3,09 2,86 9,81 18,00 | 18,71 | 175,43 6,57 16,29 0,33 | 89,71 168,14
m 0,11 0,17 0,10 0,46 0,42 1,85 0,49 0,91 0,01 1,42 2,46
P' < 0,001 0,001 0,001 0,001 0,01
Xcep. (I, 46 xr) 2,69 2,38 9,78 15,88 | 19,00 | 194,63 5,50 11,88 0,35 | 85,63 186,38
m 0,11 0,19 0,07 0,66 0,48 2,64 0,44 0,60 0,01 1,56 3,39
P" < 0,001 | 0,001 0,001 0,05 0,001 | 0,001 | 0,001 0,001
Xep. (IIl, 50 kr) 2,92 3,10 926 | 20,30 | 18,80 | 196,70 | 11,20 | 27,80 | 0,44 86,40 168,10
m 0,10 0,13 0,06 0,87 0,37 1,86 0,59 1,60 0,01 1,04 2,65
Xep. (I, 50 kr) 3,65 3,25 9,56 | 15,75 | 19,25 | 19325 | 563 | 23,13 | 0,35 | 88,25 173,75
m 0,06 0,13 0,07 0,64 0,45 2,46 0,28 1,41 0,01 1,97 2,82
P < 0,001 0,001 | 0,001 0,001 0,05 0,001
Xcep. (IIl, 55 kr) 3,09 2,88 9,49 18,71 | 19,00 | 196,76 | 13,18 | 26,94 | 0,38 87,59 165,47
m 0,10 0,14 0,08 0,54 0,41 2,75 0,63 1,27 0,01 1,28 3,06
Xep. (I, 55 kr) 3,03 2,88 9,40 | 17,38 | 20,63 | 200,38 | 850 | 24,13 | 0,28 | 91,00 182,75
m 0,12 0,19 0,09 0,54 0,41 2,90 0,33 0,60 0,01 1,69 3,03
P < 0,01 0,001 0,05 0,001
Xep. (IIl, 60 kr) 3,32 2,58 916 | 22,83 | 22,33 | 202,25 | 16,25 | 29,92 0,35 87,08 164,08
m 0,09 0,13 0,08 0,57 0,66 2,14 0,46 1,41 0,01 1,03 2,51
Xep. (11, 60 xr) 3,11 2,67 8,93 21,44 | 20,11 | 201,00 8,44 15,33 0,33 88,89 175,44
m 0,11 0,17 0,08 0,94 0,85 2,14 0,57 0,95 0,01 1,68 3,07
P< 0,05 0,001 | 0,001 0,01
X3, X5, X20), zamury (X9, X14) u takruky (X18, X19). kauecTBeHHas  HAaJSKHOCTh  3amUThl  cTosi  (X14),
Bpesymprate  Takoro pacmpemeNcHHsS ~— CTATUCTHYCCKH  TeXHUYHOCTh (X16), KOMOMHALMOHHOCTD — aTaKyOIHUX
3HAYUMBbIX K02hHHUIMEHTOB COpeBHOBaTeNbHAas  neiictBus crosd (X18), mokasarenp KOHTPATaKyHOLIHX
KOMIICTCHTHOCTh (X22) HCCIIEyEeMbIX rpynn  peiictBuit crost (X19),k0odduiimeHT acCUMMETpHH TEXHUKH

omimuaercamano. Bo Il ona cocrasiger — 40,89%; B Il —
36,43%.

Awnanu3 nokasateneii a3ronouctos Il rpymmsr Beca
10 46 xr u llrpynmer Beca 1o 42 kr nokasain ciefyroiinee. B
[l rpymme mOCTOBEpHO BBINIE TAaKHE MOKA3aTelH: OOBEMBI
copeBHoBaTenpHO (X2, X3) u sddexrunoit (X4, X5)
TEXHUK, COpPEeBHOBaTebHAS 3((PEKTHBHOCTH 3amuThl (X9),
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crost (X20), MeTaHusi TEHHHCHOrO Ms4a B 1enp (X23),
OpbDKOK B JUIHHY ¢ MecTa (X28), MOATATMBAHUS B BHUCE
(X29), mpocrast pBuratenmbHas peakuus (X32), Tect
Manuuosckoro C.B. (X35), omenka peimojHeHust 10-Tu
OpockoB yepe3 cnuHy (X37), k03QdUUMEHT creruanibHO
BeiHOCTHMBOCTH (X38). Bo |l rpymnme Bblme Takue
nokaszarenu: o0beM mpourpaHHoi TexHukH (X6, X7),



uHTepBaN  ycmemHod  arakm  (X11),  kadecTBeHHas
HAJCXKHOCTh arak cTos (X12) m 3ammrer sgexa (X15),
o0mrast BIHOCIMBOCTE (X31), peakims Ha ABWKYLIHHACS
00bekT (X34), Bpems BoimoaHeHus 10-Tm OPOCKOB depes
cnuny (X36). AHanmu3 copeBHOBATENbHBIX KOI(D(DUIIMEHTOB
MOKa3bIBAET, 4TO Y cropTcMeHoB ||l rpymmbl mmpe apceHan
TexHUYeCcKux nerctBuit (X2 - X5, X20), Bbliie moka3aresu
samutel (X9, X14) wu rakrukm (X18, X19), nyumre
COOTHOIIICHHE BBIUTPAHHBIX ¥ MPOUTPAHHBIX MPUEMOB
(X16). ¥V cmoprcmeHoB || rpynmbl MeHbIIEe OPOUTPAHHBIX
TexHUUeckux aeicteuil (X6, X7), myume ataka (X11, X12)
U 3ammuTa B 6oprOe nexa (X15). To ecTh, OJHO3HAYHOTO
NPeUMYILECTBA KaKOW-THMO0 W3 TPy B IMOKa3aTeNlsx
COPEBHOBATEbHON gesTensHOCTH HeT. COOTBETCTBEHHO
HET CYIIECTBEHHOM pa3HHULBI B  COPEBHOBATEIbHOU
komrereHTHOCTH (X22): B |l Tpymme ona cocraBnser
36,43%; a Bo Il - 33,41%. Ilo pe3ynpTaTtaM TeCTHPOBAHHMS
Jydle OKa3aluch croprcMeHbl ||l rpymmbl, 4YTOBHOJHE
3aKOHOMEPHO.

CpaBHEHHE JIBYX TPYIIT OJHOW BECOBOW KaTerOpyu
1o 46 xr a0 pasnmumuans B OCTC (X2), OCTII (X3),
ODTC (X4), COA (X8), C33 (X9), Ha (X10), Uya (X11),
KHAC (X12), KHAJI (X13), KH3C (X14), TexHu4HOCTH
(X16), KAAC (X18), KATC (X20), copeBHOBaTENbHOI
KOMIETeHTHOCTH (X22), MeTaHMsAX TeHHHCHOro (X23) u
TOJKaHHUAX HAOMBHOTO (X24) Msua, OTKHUMAHHUIX B YIOpE
nexa B TedyeHue 15-tu cexynn (X26), mpebKKe B JUIMHY C
Mmecta (X28), noarsiruBaHusx B Buce (X29), mpuceqaHusx ¢
naptHepoM (X30), obureit BeiHOCTHBOCTH (X31), ckopocTH
CIIOXKHOW  mBuratenbHoW — peakuunm  (X33),  Tecte
Manunosckoro C.B. (X35), ouenke BoimomHeHus 10-Tu
O6pockoB yepe3 cruny (X37), Ko3hPUIHeHTE CrIeNUaTbHOMN

BeiHOCMBOCTH  (X38). YV cmopremenoB |l rpymmer
npeuMyiiectBo B arake (X4, X8, X10 - X12),
COpEBHOBATEIbHON KOMIICTEHTHOCTH (X22). v

cnopremenoB Il rpymner — B apcenanerexuuku (X2, X3,
X20), zaugure (X9, X14), arake nexa (X13), cooTHOImEHHN
BBIMTPAHHBIX W MNPOUTPAHHBIX mpueMoB (X16), TakTHKe
(X18)[3-5]. Ilo pesynpraTtam TecTHpoBaHUs crioprcMeHsl ||
IpyMIbl  yCTYHWIn crnopTcMenam |l rpymmsl  Tonbko B
npebkke B JUIMHY (X28) m OeroBoM Tecte Ha OOIIyIO
BBIHOCTHBOCTD (X31). DTO BIONHE OMPaBAaHHO, TOCKOIBKY
MHOTHE A3F0OUCTBI B 15 - 17 jeT BBINOJHAIOT HOPMATHB
KaHHUIaTa B MacTepa Ccropra win mMactepa cmopra. Tem He
MEHee, HECMOTps Ha  Ooiee  BBICOKHI  YpOBEHb
MOATOTOBICHHOCTH, B aTake OHHM OKa3alUCh MEHee
AKTHBHBI, YTO W MOBJHUSIO HA BEUYMHY COPEBHOBATEIBHOM
koMnereHTHocTH (X22): Bo |l rpymme oHa cocTaBiser
41,02%; B Il - 36,43%.

B BecoBoii kareropuu 10 50 Kr Mexay rpynmnaMmu
pas3imumsi OKaszanmuch B 23 IOKazaTenmsaxX: o0beMax
copesHoBatenpHON (X2, X3), addexrusHoit (X4, X5) u
npourpanHoi (X6) Texuuk, uHTEepBagax ataku (X10, X11),
Ka4eCTBEHHOW HaAEXHOCTH arak Jjeka (X13) u 3amuTsl
crost (X14) u nexa (X15), rexununoctu (X16), mokasareie
npecnenoBaHnii B Ooprbe sexxa (X17), pesynbrate
mokazaHHoW 3ddexruHoctn (X21), CcOpeBHOBATEILHON

KOMIETEHTHOCTH (X22), METaHHWSX TCHHHUCHOIO Ms4a B
uenb (X23), 6ere Ha 60 M (X25), oTKUMaHUIX B ymope
jaexa B TedeHue 15-tu cekyHn (X26), MOATATHBAHUSIX B
Buce (X29), mpucemanusx ¢ maptHepoMm (X30), oOrmei
BbIHOCIHMBOCTH (X31), CKOPOCTH peakiuy Ha IBHKYIIHNACS
00wekT (X34), Bpemenu BoimosHeHUs 10-TH OPOCKOB uepe3
criuHy (X36),k03¢hGuinenTe CrenuanibHOid BRIHOCIUBOCTH
(X38). Croptcmens! lIrpynmel okasaiuch Jydiie Mo IBYM
MOKa3aTesisiM COPEBHOBATENbHOU nestenbHocTU (X6, X17)
U mo JByM -moarotoBieHHoctdH (X23, X31). Takoe
MOJIABIISIONIee MPEUMYINECTBO 3tfomouctoB |llrpymmer He
cinydaitHo. TIOCKOJBKY B OTIAMYHE OT OBYX MPEIBIIYIINX
BO3pDACTHBIX ~ TPYNI  3TO  yXe  CcHOPMHUPOBABLIHECS
CIOPTCMEHBI, JOCTHUTIIHE ONPEICICHHBIX BBICOT B I3IOJIO.
ITosTOMy copeBHOBaTeNbHAS KOMIIETEHTHOCTh (X22) y HHUX
coctaBisaeT 49,54%; B apyroi rpyme - 27,57 %.

B BecoBoit kareropmm g0 55 kr rpymms
JOCTOBEPHO OTJIMYAIOTCA 110 CICAYIOLIMM IOKa3aTelsiM:
OOTJ (X5), OITJ (X7), KHAJI (X13), TexHU4HOCTH
(X16), IIIBJI (X17), KAAC (X18), IKAAC (X19), KATC
(X20), PIID (X21), copeBHOBATENbHONH KOMIETEHTHOCTH
(X22), crubanusiM TyJIOBHINA 10 MPSIMOTO Ce/la B TEUCHHE
20-tu cekynn (X27), noarsruBanusM B Buce (X29),
npucenanusiM ¢ maptHepoM (X30), CKOpOCTH CIOXKHOM
nuratensHoi  peakimu  (X33), PO (X34), ouenke
BeimojiHeHuss 10-tu GpockoB yepes cmnuHy (X37). U3
MEePEYHCICHHBIX MMOKa3aTelicii TOJBKO B JBYX JIydile
cropremenst || rpynmer: X20, X27. Ilpuumsa cTONb
CYIIECTBCHHOW pAa3HUIBI B YPOBHE TPEHHPOBAHHOCTH.
Croptcmens! || rpymmsr 3aHEMAKOTCS TPH pasa B Heueno. B
TO BpeMsi Kak croptcMensl ||| rpymimsr 3aHUMAaroTCS 1eCTh,a
TO W JBEHAIIaTh pa3 B HENENIO CO COOpPHOW KOMaHIOH
Keipreizcrana. K tomy xe, Bozpact 15 - 17 et
XapakTepU3yeTcsi HHTCHCHBHBIM  POCTOM  (DH3MYECKHX
Bo3MoxHOcTell  [6].CopeBHOBaTenbHas KOMIIETCHTHOCTB
(X22) 8 lll rpymnne mocroBepHo Bbimie, uem Bo II: 43,78% u
35,22% COOTBETCTBEHHO.

B BecoBoii kareropuu g0 60 Kr pasimudust MEKIY
IpyIIIaMH ITIPUCYTCTBYIOT IIO CIIEAYIOIIUM IOKa3aTelsM:
obbsemaM copeBHOBaTenbHON (X2, X3), addexrusnoit (X4,
X5) u npowurpannoii (X6, X7) TeXHHK, COPEBHOBATEILHON
s dextuBHOCTH 3amuTel (X9), unTepBanmam ataku (X10,
X11), kauecTBeHHOW HajgexxHocTH atak Jyexa (X13) u
samutel  ctos  (X14) wu  nexa (X15), mnokasatenro
npecienaoBanuii B Ooprbe nexa (X17), mnokaszatenro
KOHTPATaKyHOIIUX JeiictBuit B CTOMKe (X19),
Ko3buuEeHTy acuMMeTpuu TexHHKH cros  (X20),
pe3ynbTaty MoKa3aHHOM 3 PeKTUBHOCTH (x21),
COPEBHOBATENbHON KOMIETEHTHOCTH (X22), crubaHusM
TYJIOBHIIA 10 mpsiMoro cena Breuenue 20-tu cekyHn (X27),
MOATATMBAaHUSAM B  BHCe Ha nepekiaaunie (X29),
MpUCEeJaHusIM ¢ mapTHepoM cobctBeHHoro Beca (X30),
ckopoctu aurarensHoipeakimu (X33, X34). Bo Il rpymnme
MEHbIIe TpourpanHbix npuemoB (X6, X7) u Bblme
ko3 dunmenter ataku (X10, X11, X13). B Il rpymme
MPEUMYIIECTBO B Pa3sHOOOPAa3MH TEXHUYECKHX JCHCTBHMA
(X2 - X5, X20), zammure (X9, X14, X15), mokaszareisx
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taktuku (X17, X19), obuieii 3¢ GeKTHBHOCTH B MOEAHHKAX
(X21). CopeBHOBATECNbHBIN OMBIT W HAACKHAS 3AlIUTA Y
cniopremeHoB Il rpymmber make mpu Gosiee HH3KOI yacToTe
arak " HE3HAYHTELHOM PEUMYIIECTBE B
MOATOTOBNCHHOCTH (B 5 mokasatensx u3 16) mo3BoHIIH
[POIEMOHCTPHPOBATh 0OJIee BBICOKYIO COPEBHOBATEIBHYIO
KoMIeTeHTHOCTh (X22) — 42,19% mnpotu 38,47% Bo |l

TpymIe.

Buioo. Tlomsons utor cpaBHeHuto ucnbityembix Il u
TPy, MOYKHO OTMETHTb, 4TO TOKa3aTeH
MOATOTOBJICHHOCTH Y criopTcMeHoB ||l rpynmel Beie, yeMm y
Il, xpome X31, X32, X36. Ecnu 3a ocHOBy Opatb
OOJIBIIMHCTBO BECOBBIX KaTEropHil (HE MEHee YeTHIPEX), TO
OpeuMyIecTBo y cmoprcmenoB |l rpymmer B 0GbéMe
NPOUTPAaHHON TexXHHWKH cTosi (X6), MHTEepBaie YCIEeUTHON
ataku (X11), obweit BeinocnuBocTr (X31); y coprcMeHoB
Il rpymoer - B 06béMax copeBHoBatenbHON (X2, X3) u
spdexrtunoit (X4, X5) TeXHHK, COPEBHOBATEILHOM
addexTuBHOCTH 3amuThl (X9), KaueCTBEHHOW HAIEKHOCTH
3aLIHUTHI cTost (X14), TEXHUYHOCTH (X16),
KOMOWHAIIMOHHOCTH aTaKyroIux jaeiictBuit crtost (X18
MoKasaTejge KOHTPATaKylOIMX JeicTBuid  cros (X19
KO3 duIMeHTe acUMMeTpuM  TexXHUKH crost  (X20),
pe3ynbTaTe MTOKa3aHHOM 3¢ hekTUBHOCTH (X21),
COPEBHOBATENBHOI KOMIIETEHTHOCTH (X22), KOIHMYeCTBe
noaTsruBanuii B Buce (X29) M mpucenaHuil ¢ mapTHEPOM
cobctennoro  Beca  (X30), CKOPOCTH  CJIOXHOM
nBurarenbHoi peakiun (X33), Tecre Manunosckoro C.B.
(X35), ouenke BeimosnHeHHs 10-TH OpPOCKOB uepe3 CIHHY
(X37). TlomaBnsonee MPEUMYIIECTBO B IOKA3aTeNsIX
COPEBHOBATENIBHOI ACSATENILHOCTH OTPA3WIOCh Ha BEJIMYHHE
COPEBHOBATENbHOI  KOMIETeHTHOCTH (X22) - oHa
JIOCTOBEPHO BBIIIE B YETHIPEX BECOBBIX KATErOpUsIX U
cocraBiser: 36,43%; 49,54%; 43,78%; 42,19%. VY
J31010MCcTOB || TpyIIBI cCOpeBHOBaTEIbHAS KOMIIETEHTHOCTh
(X22) Bble ToabKO B KaTeropuu 10 46 Kr M COCTaBIsIeT
41,02%. D10 BIOJHE 3aKOHOMEPHO. Bo3pacTucnbiTyeMsix ||
rpymmel — 13 - 14 jmer, 4TO NPUMEPHO COOTBETCTBYET
MEPBOIl IOJIOBMHE JTama YyriIyOJCHHOHN CIICI[HATU3AIHH.
Tpenupyrores OHU TpH pasa B HEJEIO.
Bospactucneityemeix Il rpymoer — 15 - 17 gjer, uro
COOTBETCTBYET BTOPOM MOJIOBHHE JTana YyriyOJeHHOH
CHelMANM3all ¥ Hayajly  d9Tama  CIIOPTHBHOIO
coBepmieHcTBOBanus  [7].  Ilo  cytw, 9310  yXke
copMHpPOBABIIKECS CHOPTCMEHBI, MHOTHE M3 KOTOPBIX
UMEIOT 3BaHMEe KaHmugata B Macrepa cmoptra KP.
Hekotopble U3 HUX Y4acCTBYIOT B COPEBHOBaHHAX MYKYHH.
[TosToMy pa3HHUIIa OYEBHIHA.

)
),
)
)
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Ultrasound-Guided Central Venous
Catheterization. Study Guide

Adriana Almario %, Michel Hernandez ° & William Prada®

Abstract- Central venous catheterization consists of the
insertion of a catheter into the central vascular space for
diagnostic or therapeutic purposes. Current evidence
recommends the use of ultrasound guidance for the insertion
of central venous catheters (CVCs), enabling real-time
visualization of the procedure while increasing safety and
probability of success. It also reduces intervention time and
complications. This literature review article presents the
advantages, contraindications, procedure technique and most
frequent complications of Doppler ultrasound-guided central
venous catheterization.

MeSH: central venous catheters.
interventional.

ultrasonography,

.  INTRODUCTION
Central venous catheterization is a frequent
procedure in medical practice performed in
image-guided interventionism services,
emergency services, surgical, intensive care units, and
hemodialysis units, among others. Venous
catheterization is the technique whereby a catheter is
inserted into the central vascular space for diagnostic or
therapeutic  purposes  (1-4). The international
recommendation today is the insertion of central venous
catheters (CVCs) using Doppler ultrasound to guide the
procedure (5-12). In addition to the advantages for
elective procedures, the use of Doppler ultrasound-
guided CVC implantation in cases of difficult venous
access is widely known and recommended (13-17).
CVCs are placed in large venous vessels such
as the internal jugular vein, subclavian vein, common
femoral vein or superficial femoral vein, vena cava or
suprahepatic veins, and for each of these structures the
advantages of ultrasound guidance have been
extensively studied (18,19). Likewise, peripherally
inserted central catheters (PICCs) can be selected when
there are no prothrombotic states present, since the
latter increase thrombosis cases caused by the length
and the vein-catheter relationship, increasing venous
stasis (1,3).

1. [NDICATIONS

The most frequent indications include
hemodynamic monitoring (measurement of central
venous pressure or pulmonary artery wedge pressure),

Author e o p: Radiologist, intervention group. Hospital Universitario de la
Samaritana, Bogota, Colombia. e-mail: wpradamancilla@gmail.com

administration of medications or parenteral nutrition,
impossibility of peripheral venous access, hemodialysis,
plasmapheresis, potassium replacement at large doses
and implantation of cardiac pacemakers (1,20-23).

Contraindications (absolute and relative).

Absolute: infection at the puncture site, venous
thrombosis.

[ Relative: Coagulopathy, poor patient cooperation
(24,25).

[TI. TyPEs OF CATHETERS

Non-tunnelled high-flow central venous catheter
Tunnelled high-flow central venous catheter
Low-flow central venous catheter

Implanted Central Venous Access Port (with a
reservoir)

Antibiotic- or antiseptic-impregnated catheter
Swan-Ganz catheter

[1 Peripherally inserted central catheter (PICC)

Iy A |

OO

V. TECHNICAL CONSIDERATIONS PRIOR TO
CONDUCTING THE PROCESS

Knowledge of the technical aspects of
ultrasound and the characteristics of the equipment
optimizes assessment prior to conducting the procedure
as well as its correct display (26). High-frequency B-
mode ultrasound serves to evaluate structures displayed
on a gray-scale image, in real time and in different
anatomical planes. Venous vessels are visualized as
anechoic structures with echogenic thin and regular
walls, most of the time exhibiting a greater diameter than
their accompanying arteries. In some locations, with
excellent image quality, it is possible to identify the
venous valves which should be avoided when inserting
catheters (27,28). Depending on transducer orientation,
the venous vessels and the catheter are identified as
tubular structures (in a longitudinal plane of the
transducer with the vessel) or oval structures (if the
transducer is placed transverse or axial to the axis of the
vessel) (Image 1) (6). However, in some special cases,
such as the catheterization of the internal jugular vein, it
is possible to perform oblique orientations, where the
vessel is projected in the axial plane and the needle in
the longitudinal plane (scheme 1) (29).
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Image 1: Transverse (A) and longitudinal (B) image of the internal jugular vein (arrow). The common carotid artery (*)
has a medial location with respect to this.

A. Longitudinal axis:
vascular structure in
longitudinal axis, needle in
longitudinal axis.

Scheme by William Prada.

B. Axial axis: vascular
structure in axial axis,
needle in axial axis.

C. oblique axis: vascular
structure in axial axis,
needle in longitudinal axis.

Scheme 1: Technical considerations in the axial and longitudinal axis of the transducer and vascular structure.

Under normal conditions the venous vessels
collapse with gentle compression with the transducer
and, increase their caliber with the Valsalva maneuvers
(Image 2). Knowledge of normal vascular anatomy,
anatomical variants and possible  pathological
conditions that may hinder the correct characterization
of venous vessels is essential (30,31). In most cases,

the internal jugular vein is located anterolateral to the
common carotid artery (image 3) presenting a diameter
that varies between 5 and 11.5 mm. The right vein
diameter is relatively greater than the left, in up to 65% of
cases (32), and the right is also generally preferred as
the first option for catheter placement.

Image 2: transverse image of the internal jugular vein at rest (A), during the Valsalva maneuver (B), there is an
increase in caliber.
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Image 3. Legend: Locations and percentages of the Internal Jugular Vein (IJV) with respect to the Common Carotid
Artery (CCA)

The common femoral vein is made up of its
tributaries: the deep femoral vein and the femoral vein
(previously known as the superficial femoral vein), is
located approximately 9 cm from the inguinal ligament
and medial to the common femoral artery (Image 4).
Proximally, the femoral vein runs medially to the artery,
but, distally, it crosses over it and is located laterally
(383). In some percentages and especially in the
pediatric population, the femoral artery may adopt an
anterior location to the vein (34).

The subclavian vein is the continuation of the
axillary vein, delimited at the superior edge of the first rib
(where the axillary vein receives its tributary, the cephalic

40
DG(17) /60k /F:118

vein) to the sternoclavicular joint at its junction with the
internal jugular vein, forming the jugulo-subclavian
confluent. It presents an arched path towards the
cephalic region, its anterior wall is related to the
posterior facet of the clavicle and its posterior wall is
related to the subclavian artery, anterior scalene muscle,
first rib and pleura (27).

Examination with color Doppler and pulsed-
wave Doppler facilitates differentiation between arterial
and venous structures, as well as the assessment of
their patency. The veins have spontaneous and phasic
flow (which vary with the respiratory and cardiac cycle)
(27) (Image 4).

Image 4: Color and Pulsed Doppler of the internal jugular vein showing permeability and normal phasic pattern.

Vein selection for catheterization depends on
the patient’s clinical conditions, the knowledge of the

individual risks of puncture sites and the technical
limitations or facilities (Table 1).
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Table 1: Main Aspects to Consider When Selecting Specific Veins for Catheterization.

VEIN

ADVANTAGES

DISADVANTAGES

Internal Jugular

Lower risk

Easier ultrasound guide.
External compression is possible.

complications.

Patient discomfort.

of mechanical

Lower risk of thrombosis or
stenosis.

Subclavian Patient confort. More difficult ultrasound guide.
Lower risk of thrombosis or | External compression is difficult.
stenosis. Increased risk of pneumothorax.

Femoral Easier ultrasound guidance. Patient discomfort.

External compression is possible.

High risk of thrombosis and
increased risk of infection.

a) Seldinger Technique, and
Process Description

The Seldinger technique, described by
Radiologist Sven Ivar Seldinger in 1953, is used for
percutaneous vascular catheterization with needle
puncture and blood return (35-37). The advent of
ultrasound and its use as a guide for procedures
prompted a modification of the Seldinger technique,
resulting its use in many interventional radiology
procedures (biliary and urinary tract intervention,
collection drainage, etc.).

Once the vessel has been channeled, a guide is
inserted through the needle, the needle is withdrawn
and a catheter is inserted through the guide, after path
dilation. Central venous catheterization requires a linear
transducer with a 10 MHz frequency or more, ideally
narrow band for better maneuverability. Before starting
the procedure, it is necessary to have all the requisite
supplies, check the status of the catheter, permeabilize
it with saline solution and keep in mind the length to be
introduced for proper location of its distal end.

The skin must be prepared using an aseptic
and antiseptic technique, setting up a sterile field, and
the transducer must be covered with a sterile drape.
Sterile gel should be used between the transducer cover

Modified  Seldinger

and the patient’s skin, and non-sterile gel between the

cover and the transducer, facilitating the transmission of
the ultrasound beam. The transducer shall be located
according to the anatomical landmarks mentioned
below and the vessel insonated in transverse and
longitudinal planes. Local anesthetic is injected into soft
tissues using ultrasound guidance with two objectives:
to avoid intravascular injection and to verify the
catheter's access route. Subsequently, the vessel is
located in the center of the screen of the equipment
obtaining a longitudinal axis, taking into account that
catheterization in the longitudinal axis avoids accidental
arterial puncture (7,38).

The puncture should be done with a Seldinger
needle, with the bevel facing up and ideally at an angle
of 45° to the skin. The needle is identified as a linear
echogenic structure, which projects an acoustic
shadow, and its movement (“ballotment” technique)
displaces the adjacent tissues, enabling its location (6).
The needle is visualized continuously, entering through
the anterior wall of the vessel and aspiration is

performed with a syringe attached to it. Obtaining blood
confirms its correct location and patency. The insertion
of the guide should be visualized in the longitudinal axis
of the vessel, demonstrating correct direction (39-41)
(Figure 5).

Image 5: Transverse (A) and longitudinal (B) images of the internal jugular vein, the tip of the needle is identified as a
linear echogenic structure.
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The use of the vessel in the axial axis should be
considered in cases where the longitudinal axis is not
possible, such as in jugular access in patients with a
short neck. Progression of the guide, the dilator or the
catheter should not put up resistance; if so, the process
should not continue, since it may cause vascular
dissection. The performance of these steps should be

observed under ultrasound guidance (Figure 6). The
ultrasound can show the cause of resistance, such as
vascular stenosis, vascular thrombosis or insertion
towards the opposite wall of the vessel (6). In addition,
the trajectory of the guidewire toward distal should be
verified and it should not move cephalad.

Image 6. The ultrasound allows to corroborate guide progress inside the vessel.

Once the catheter has been inserted,
ultrasound can be used to identify the mildly echogenic
swirling with a rapid saline flush through the catheter
ports. The use of pulmonary ultrasound can be

recommended as well, to verify immediate
complications such as pneumothorax and focused
cardiac ultrasound to verify flushing of the solution and
the distal location of the catheter.

b) Anatomical Repairs and Procedure Specifications for Central Venous Catheterization

i. Internal Jugular Vein

The patient must be positioned supine, in the Trendelenburg position and with the head rotated to the
contra lateral side by 45° (Image 7). The transducer must be placed parallel to the clavicle in the space formed
between the sternal and clavicular heads of the sternocleidomastoid muscle (Sedillot’s triangle) (3,6). This way, the
internal jugular vein, carotid artery and sternocleidomastoid muscle are identified (scheme 2b).

Image 7: Relationships of the internal jugular vein (IJV) with the sternocleidomastoid muscle (dashed line) and of the
subclavian vein with the clavicle (dotted line).
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ii. Subclavian Vein

The patient should be positioned supine, in the
Trendelenburg position with the head rotated to the
contra lateral side. A supraclavicular or infraclavicular
approach can be performed (42). In the supraclavicular
approach, the transducer is positioned parallel (or
slightly oblique) to the medial clavicle, above it, directing
the transducer beam caudally, in order to identify the

A. Sv: subclavian vein.
Sa: subclavian artery.

N \

Scheme by William Prada.

—

N2 S

jugulo-subclavian confluent (6,27). In the infraclavicular
approach, the transducer is positioned parallel to the
clavicle, under it, at its junction of the external third and
the middle third (scheme 2a). The puncture must be
delivered by directing the needle towards the sternal
notch and horizontally, with respect to the chest wall.
(42.43). The subclavian artery and the lung are identified
below the vein, thus avoiding accidental puncture.

B. S: sternocleidomastoid. J: Jugular
vein. T: thyroid. * Carotid artery.

Scheme 2: Patient position to place the transducer in jugular and subclavian access with anatomical relationships of
interest.

ii. Femoral Vein

The patient should be positioned supine, in
reverse Trendelenburg position (semifowler), with the hip
in external rotation. The transducer should be placed
longitudinally, in the medial half of an imaginary line that
joins the anterior superior iliac spine and the pubic
symphysis (Inguinal ligament pathway), identifying the
femoral vein medial to the artery (scheme 3). The
puncture should be performed below the inguinal
ligament, since it facilitates control of bleeding and
avoids accidental puncture of intra-abdominal
structures. However, the more distal, the greater the risk
of arterial puncture (42).
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Scheme by William Prada.

Femoral vein 4/
S

A. Saphenofemoral junction
(S.F.U.). Femoral vein (FV).
Deep femoral artery (DFA).
Femoral Artery (FA).

Scheme 3: Anatomical relationships of the femoral vein on the axial axis.

V. LOCATION OF THE DISTAL END OF
CATHETER

With  the exception of catheters for
measurement of pulmonary artery pressure, it is
recommended that the end of the catheter be located in
the lower third of the superior vena cava (SVC) or the
caval atrial junction and choosing a position parallel to
the longitudinal axis of the vessel. The most widely used
method to check the location of the end of the catheter
is chest radiography, ensuring the location of the

catheter in the extrapericardial SVC. For hemodialysis
catheters, localization in the upper third of the right
atrium is recommended, considering it offers specific
advantages (better flow rates, reduced thrombus
formation and stenosis venous) and minimal
complications (44,45). The formulas established by
Czepizak et al. in adult patients report an efficacy of 95%
for the placement of the catheter in the superior vena
cava for punctures in the internal jugular and subclavian
veins (Table 2).

Table 2: Central Venous Catheter Insertion Length.

Insertion Site

Formula

Right Subclavian Vein

(Height/10) - 2 cm.

Left Subclavian Vein

(Height/10) + 2 cm.

Right Internal Jugular Vein

Height/10

Left Internal Jugular Vein

(Height/10) + 4 cm.

The optimal positioning of the distal end of
femoral central venous catheters has not been
extensively studied. It is recommended in the inferior
vena cava below the arrival of the renal veins for
administration or extraction of fluids, but not for
measurement of central venous pressure (35).

VI.  COMPLICATIONS

Up to 15% of CVCs present complications,
which can be classified into mechanical, infectious and

thrombotic, and in turn, into acute or chronic depending
on the onset. The most frequent are those related to
mechanical complications that occur between 5% and
19%, thrombotic complications between 2% and 26%,
and infectious between 2% and 6% (5,42,46) (Table 3).

Table 3: Frequency of Mechanical Complications Depending on Insertion Site.

FRECUENCY (%)
COMPLICATION SUBCLAVAL VEIN INTERNAL JUGULAR FEMORAL VEIN
VEIN
Pneumothorax 1.5-3.1 < 0.1-0.2 N/A
Hemothorax 0.4-0.6 N/A N/A
Avrterial puncture 3.1-49 6.3-9.4 9.0-15.0
Hematoma 1.2-2.1 <0.1-2.2 3.8-4.4

Taken from (42,47,48).
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Pneumothorax is most often associated with
catheterization of the subclavian vein, especially with the
infraclavicular approach and less frequently with the
catheterization of the internal jugular vein (49,50).
Patients with  pneumothorax who require pleural
drainage present dyspnoea, tachypnea, coughing
and/or desaturation. When this is suspected,
radiographic and ultrasound monitoring should be
performed (35). Hemothorax can be caused by arterial
puncture or be one of the presentations of vascular
perforation. It is one of the most feared complications,
which occurs in 0.25% of cases and more frequently in
left access, possibly due to the acute angle formed
between the guide or the catheter and the wall of the
SVC.

Due to the proximity of the internal jugular vein
to the common carotid artery, arterial puncture is a
frequent complication, which can be managed with
extrinsic compression. Complications secondary to
arterial puncture such as hematomas,
pseudoaneurysms with or without neural compression,
arterial thrombosis or dissection, cerebrovascular
disease, arteriovenous fistulas, hemothorax or
hemomediastinum have occurred.

Venous air embolism has an incidence of 0.8%
and it can occur with the insertion, extraction or
exchange of a CVC (44). It can be identified by direct
observation of air bubbles in the catheter or sudden
desaturation and may be reduced with the patient in
Trendelenburg position (35). Benign and-to a lesser
extent-malignant cardiac arrhythmias have been
reported, caused by the guide or the catheter in the
atrium or ventricle. If persistent, they require
pharmacological or electrical intervention, and
repositioning. Malposition or kinking of the device is
associated with local vascular complications (phlebitis,
perforation, thrombosis or occlusion), which can be
suspected during catheterization with the absence of
venous return and can be detected real time on
fluoroscopy (50).

Puncture of the left subclavian vein is rarely
associated with injury to the thoracic duct (50).
Retroperitoneal hematoma is one of the most fatal
complications in femoral vein catheterization, which
occurs in 1.3% of patients without the use of ultrasound
guidance (50).

Catheter-associated vascular infection has a
significant effect on morbidity, mortality and health
costs. Risk factors include poor insertion technique,
emergency placement and long-term use of the catheter
(49,50). Given its proximity to the perineal area, femoral
vein catheterization is the one that is most associated
with  infectious complications, while  subclavian
catheterization is the least (8,49). Nevertheless, Timsit et
al. published an analysis in 2013 of two clinical trials
involving 2,128 patients, showing no differences in the
rate of infection or colonization in the jugular and

© 2021 Global Journals

femoral catheters (P=0.34), presenting infection in 1
versus 1.1 per 1,000 catheters, respectively (50).

VII.  CONCLUSIONS

The use of Doppler ultrasound guidance for
central venous catheterization is becoming increasingly
popular in medical practice. The known advantages
widely recommend its use to the point that, if not
performed, it is considered bad clinical practice.
Knowledge of venous anatomy and its features, the
procedure technique and the physical properties of
ultrasound are very useful to conduct a successful
procedure. It is important to have experience in all the
anatomical routes of ultrasound-guided venous
catheterization and with the different techniques in order
to deliver better results when facing vascular access.

REFERENCES REFERENCES REFERENCIAS

1. National Institute for Clinical Excellence. Guidance
on the use of ultrasound locating devices for placing
central venous catheters. Technol Apprais Guid No
49.2002;(September):21.

2. Saul T, Doctor M, Kaban NL, Avitabile NC, Siadecki
SD, Lewiss RE. The Ultrasound-Only Central Venous
Catheter Placement and Confirmation Procedure. J
Ultrasound Med [Internet]. 2015; 34(7):1301-6.
Available from: http://www.jultrasoundmed.org//
cgi/doi/10.7863/ultra.34.7.1301

3. Imigo Felipe, Elgueta Alvaro, Castillo Erick et al.
Accesos venosos centrales. Cuad Cir. 2011; 25;
52-6.

4. Vezzani A, Manca T, Vercelli A, Braghieri A,
Magnacavallo A. Ultrasonography as a guide during
vascular access procedures and in the diagnosis of
complications. J Ultrasound. 2013; 16(4):161-70.

5 lLalu MM, Fayad A, Ahmed O, Bryson GL,
Fergusson DA, Barron CC, et al. Ultrasound-Guided
Subclavian Vein Catheterization. Crit Care Med
[Internet].2015; 43(7):1498-507.

6. Bar L, Hatch N, Roque PJ, Wu TS. Basic
Ultrasound-guided Procedures. Crit Care Clin
[Internet]. Elsevier Inc; 2014; 30(2):275-304.

7. Lamperti M, Bodenham AR, Pittiruti M, Blaivas M,
Augoustides JG, Elbarbary M, et al. International
evidence-based recommendations on ultrasound-
guided vascular access. Intensive Care Med. 2012;
38(7):1105-17.

8. Pronovost P, Needham D. An Intervention to
Decrease Catheter-Related Bloodstream Infections
in the ICU. N Engl J Med [Internet]. 2006;
355(26):2725-32. Available from: http://www.nejm.
org/doi/abs/10.1056/NEJMoa1109071

9. Bowdle A. Vascular complications of central venous
catheter placement: Evidence- based methods for
prevention and treatment. J Cardiothorac Vasc
Anesth [Internet]. Elsevier; 2014; 28(2):358-68.



10.

11,

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Available  from:
2013.02.027
Calvert N, Hind D, McWiliams R, Davidson a.,
Beverley C a., Thomas SM. Ultrasound for central
venous cannulation: Economic evaluation of cost-
effectiveness. Anaesthesia. 2004; 59(11):1116-20.
Journal C, Raffan F, Ni C, Amaya WF, Hermida E,
Sanchez JA, et al. Revista Colombiana de
Anestesiologia seguridad podemos llegar a
ofrecer ? 2016; 3(1):76-86.

Balls A, LoVecchio F, Kroeger A, Stapczynski JS,
Mulrow M, Drachman D. Ultrasound guidance for
central venous catheter placement: results from the
Central Line Emergency Access Registry Database.
Am J Emerg Med [Internet]. Elsevier Inc.; 2010;
28(5):561-7.

Hind D. Ultrasonic locating devices for central
venous cannulation: meta-analysis. Bmj [Internet].
2003;327(7411):361.

Mehta N, Valesky WW, Guy A, Sinert R. Systematic
review: is real-time ultrasonic-guided central line
placement by ED physicians more successful than
the traditional landmark approach? Emerg Med J
[Internet]. 2013; 30(5):355-9.

Khoo SW, Han DC. The Use of Ultrasound in
Vascular Procedures. Surg Clin North Am [Internet].
Elsevier Ltd; 2011; 91(1):173-84.

Randolph A, Cook D, Gonzales C, Pribble C.
Ultrasound guidance for placement of central
venous catheters: a metaanalysis of the literature.
Crit Care Med. 1996; 24:2053-8.

Hatfield A, Bodenham A. Portable ultrasound for
difficult central venous access. Br J Anaesth. 1999;
82:822-6.

Brass P, Hellmich M, Kolodziej L, Schick G, Smith
AF. Ultrasound guidance versus anatomical
landmarks for internal jugular vein catheterization.
Cochrane Database Syst Rev [Internet]. 2015;(1).
Brass P, Hellmich M, Kolodziej L, Schick G, Smith

http://dx.doi.org/10.1053/j.jvca.

AF. Ultrasound guidance versus anatomical
landmarks  for subclavian or femoral vein
catheterization. Cochrane Database Syst Rev

[Internet]. 2015;(1).

Clark EG, Barsuk JH. Temporary hemodialysis
catheters: recent advances. Kidney Int [Internet].
Nature Publishing Group; 2014; 86(5):888-95.

Seto AH, Jolly A, Salcedo J. Ultrasound-guided
venous access for pacemakers and defibrillators. J
Cardiovasc Electrophysiol. 2013; 24(3):370-4.

Vaux EC, Shail R, Rabindranath KS. Ultrasound use
for the placement of haemodialysis catheters.
Cochrane Database Syst Rev. 2009;(1).

Tan PL, Gibson M. Central venous catheters: The
role of radiology. Clin Radiol. 2006; 61(1):13-22.
Kessel D, Robertson |. Pre-procedure safety check.
En: Interventional Radiology: A Survival Guide Fourt
Edition, Ed Elsevier. 2017. p. pp: 11-15.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

. Patel IJ, Davidson JC, Nikolic B, Salazar GM,

Schwartzberg MS, Walker TG, et al. Consensus
guidelines for periprocedural management of
coagulation status and hemostasis risk in
percutaneous image-guided interventions. J Vasc
Interv  Radiol [Internet]. Elsevier Inc.; 2012;
23(6):727-36.

Kessel D, Robertson [|. Principles of vascular
access. En: Interventional Radiology: A Survival
Guide Fourt Edition, Ed Elsevier. 2017. p. pp:
119-130.

Zwiebel W. Anatomia de las venas de las
extremidades: terminologia y  caracteristicas
ecograficas de las venas normales. Zwiebel's

Doppler General. 2008. p. 369-82.

Kaufman JA, Pena C. Noninvasive Vascular
Imaging. En: Vascular and Interventional Radiology:
The Requisites, Chapter 3 Ed: Saunders. 2014.
Dilisio R, Mitthacht AJC. The “medial-oblique”
approach to ultrasound-guided central venous
cannulation- Maximize the view, minimize the risk. J
Cardiothorac Vasc Anesth [Internet]. Elsevier Inc;
2012;26(6):982-4.

Gibson F, Bodenham a., Mahajan RP. Misplaced
central venous catheters: Applied anatomy and
practical management. Br J Anaesth. 2013;
110(3):333-46.

Bannon MP, Heller SF, Rivera M. Anatomic
considerations for central venous cannulation. Risk
Manag Healthc Policy. 2011; 4:27-39.

Ayoub C, Lavallée C, Denault A. Ultrasound
guidance for internal jugular vein cannulation:
Continuing Professional Development. Can J Anesth
Can d'anesthésie [Internet]. 2010; 57(5):500-14.
Mozes G, Gloviczki P. New Discoveries in Anatomy
and New Terminology of Leg Veins: Clinical
Implications. Vasc Endovascular Surg [Internet].
2004; 38(4):367-74.

Aouad MT, Kanazi GE, Abdallah FW, Moukaddem
FH, Turbay MJ, Obeid MY, et al. Femoral vein
cannulation performed by residents: A comparison
between ultrasound-guided  and landmark
technique in infants and children undergoing
cardiac surgery. Anesth Analg. 2010; 111(3):724-8.
Frykholm P, Pikwer a., Hammarskjold F, Larsson a.
T, Lindgren S, Lindwall R, et al. Clinical guidelines
on central venous catheterisation. Acta Anaesthesiol
Scand.2014; 58(5):508-24.

Gimenez, Guimaraes, Oleaga, Sierre. Manual de
tecnicas intervencionistas guiadas por imagenes.
2011. p. Capitulos 4, 8.

Higgs ZCJ, Macafee DAL, Braithwaite BD, Maxwell-
Armstrong CA. The Seldinger technique: 50 Years
on. Lancet. 2005; 366(9494):1407-9.

Stone MB, Moon C, Sutijono D, Blaivas M. Needle
tip visualization during ultrasound-guided vascular
access. short-axis vs long-axis approach. Am J

© 2021 Global Journals

E Year 2021

(K)



E Year 2021

(K)

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

Emerg Med [Internet]. Elsevier Inc.; 2010;28(3):
343-7.

Chapman G a., Johnson D, Bodenham a. R.
Visualisation of needle position using
ultrasonography. Anaesthesia. 2006; 61(2):148-58.
Barr L, Hatch N, Roque PJ, Wu TS. Basic
Ultrasound-guided Procedures. Crit Care Clin
[Internet]. Elsevier Inc; 2014; 30(2):275-304.
Abboud P-AC, Kendall JL. Ultrasound guidance for
vascular access. Emerg Med Clin North Am. 2004;
22(3):749-73.

Shah a., Smith a., Panchatsharam S. Ultrasound-
guided subclavian venous catheterisation - Is this
the way forward? A narrative review. Int J Clin Pract.
2013; 67(8):726-32.

Mathers L, Smith D, Frankel L. Anatomic
considerations in placement of central venous
catheters. Clin Anat. 1992;5: 89-106.

Nayeemuddin M, Pherwani a. D, Asquith JR.
Imaging and management of complications of
central venous catheters. Clin Radiol [Internet]. The
Royal College of Radiologists; 2013; 68(5):529-44.
Cristobal J, Pedemonte T, Carvajal C. Posicion ideal
de la punta del cateter venoso central. Rev Chil
Anest. 2006; 70(Junio):63-70.

Frasca D, Dahyot-Fizelier C, Mimoz O. Prevention of
central venous catheter-related infection in the
intensive care unit. Crit Care. 2010; 14(2):212.
McGee DC, Gould MK. Preventing Complications of
Central Venous Catheterization. N Engl J Med
[Internet]. 2003; 348(12):1123-33.

Mansfield P, Hohn D, Fornag B, Gregurich M, Ota
D. Complications and failures ofsubclavian vein
catheterisation. N Engl J Med. 1994; 331:1735-8.
Parienti JJ, Mongardon N, Megarbane B.
Intravascular complications of central venous
catheterization by insertion site. J Vasc Surg. 2016;
63(3):846.

Timsit JF, Bouadma L, Mimoz O, Parienti JJ,
Garrouste-Orgeas M, Alfandari S, Plantefeve G,
Bronchard R, Troche G, Gauzit R, Antona M, Canet
E, Bohe J, Herrault MC, Schwebel C, Ruckly S,
Souweine B, Lucet JC. Jugular versus femoral short-
term catheterization and risk of infection in intensive
care unit patients. Causal analysis of two
randomized trials. Am J Respir Crit Care Med. 2013
Nov 15;188(10):1232-9.

© 2021 Global Journals



GLOBAL JOURNALS GUIDELINES HANDBOOK 2021

WWW.GLOBALJOURNALS.ORG



MEMBERSHIPS

FELLOWS/ASSOCIATES OF MEDICAL RESEARCH COUNCIL
FMRC/AMRC MEMBERSHIPS

INTRODUCTION

FMRC/AMRC is the most prestigious membership of Global
Journals accredited by Open Association of Research Society,
U.S.A (OARS). The credentials of Fellow and Associate
designations signify that the researcher has gained the
knowledge of the fundamental and high-level concepts, and is a
subject matter expert, proficient in an expertise course covering
the professional code of conduct, and follows recognized
standards of practice. The credentials are designated only to the
researchers, scientists, and professionals that have been
selected by a rigorous process by our Editorial Board and
Management Board.

Associates of FMRC/AMRC are scientists and researchers
from around the world are working on projects/researches
that have huge potentials. Members support Global Journals’
mission to advance technology for humanity and the
profession.

FMRC
FELLOW OF MEDICAL RESEARCH COUNCIL

FELLOW OF MEDICAL RESEARCH COUNCIL is the most prestigious membership of Global Journals. It is an award
and membership granted to individuals that the Open Association of Research Society judges to have made a
'substantial contribution to the improvement of computer science, technology, and electronics engineering.

The primary objective is to recognize the leaders in research and scientific fields of the current era with a global
perspective and to create a channel between them and other researchers for better exposure and knowledge
sharing. Members are most eminent scientists, engineers, and technologists from all across the world. Fellows are
elected for life through a peer review process on the basis of excellence in the respective domain. There is no limit
on the number of new nominations made in any year. Each year, the Open Association of Research Society elect
up to 12 new Fellow Members.

© Copyright by Global Journals | Guidelines Handbook .



BENEFIT

TO THE INSTITUTION
GET LETTER OF APPRECIATION

Global Journals sends a letter of appreciation of author to the Dean or CEO of the University or Company of which
author is a part, signed by editor in chief or chief author.

" EXCLUSIVE NETWORK
GET ACCESS TO A CLOSED NETWORK

At
|‘ ; A FMRC member gets access to a closed network of Tier 1 researchers and
- scientists with direct communication channel through our website. Fellows can
reach out to other members or researchers directly. They should also be open to

reaching out by other.

CERTIFICATE
CERTIFICATE, LOR AND LASER-MOMENTO

Fellows receive a printed copy of a certificate signed by our Chief Author that may
be used for academic purposes and a personal recommendation letter to the dean

of member's university.
Credibility Reputation

DESIGNATION
GET HONORED TITLE OF MEMBERSHIP

Fellows can use the honored title of membership. The “FMRC” is an honored title
which is accorded to a person’s name viz. Dr. John E. Hall, Ph.D., FMRC or William

Walldroff, M.S., FMRC.

RECOGNITION ON THE PLATFORM
BETTER VISIBILITY AND CITATION

All the Fellow members of FMRC get a badge of "Leading Member of Global Journals" on the Research
Community that distinguishes them from others. Additionally, the profile is also partially maintained by our team for
better visibility and citation. All fellows get a dedicated page on the website with their biography.

. © Copyright by Global Journals | Guidelines Handbook



FUTURE WORK
GET DISCOUNTS ON THE FUTURE PUBLICATIONS

Fellows receive discounts on the future publications with Global Journals up to 60%. Through our recommendation
programs, members also receive discounts on publications made with OARS affiliated organizations.

GJ INTERNAL ACCOUNT
UNLIMITED FORWARD OF EMAILS

Fellows get secure and fast GJ work emails with unlimited storage of emails that
they may use them as their primary email. For example,

john [AT] globaljournals [DOT] org.

PREMIUM TOOLS
ACCESS TO ALL THE PREMIUM TOOLS

To take future researches to the zenith, fellows receive access to all the premium
tools that Global Journals have to offer along with the partnership with some of the

! best marketing leading tools out there.

CONFERENCES & EVENTS
ORGANIZE SEMINAR/CONFERENCE

Fellows are authorized to organize symposium/seminar/conference on behalf of Global Journal Incorporation
(USA). They can also participate in the same organized by another institution as representative of Global Journal.
In both the cases, it is mandatory for him to discuss with us and obtain our consent. Additionally, they get free

research conferences (and others) alerts.

EARLY INVITATIONS

EARLY INVITATIONS TO ALL THE SYMPOSIUMS, SEMINARS, CONFERENCES
All fellows receive the early invitations to all the symposiums, seminars, conferences and webinars hosted by

Global Journals in their subject.

© Copyright by Global Journals | Guidelines Handbook .



PUBLISHING ARTICLES & BOOKS
EARN 60% OF SALES PROCEEDS

| Fellows can publish articles (limited) without any fees. Also, they can earn up to
70% of sales proceeds from the sale of reference/review
books/literature/publishing of research paper. The FMRC member can decide its

price and we can help in making the right decision.

REVIEWERS
GET A REMUNERATION OF 15% OF AUTHOR FEES

Fellow members are eligible to join as a paid peer reviewer at Global Journals Incorporation (USA) and can get a
remuneration of 15% of author fees, taken from the author of a respective paper.

ACCESS TO EDITORIAL BOARD
BECOME A MEMBER OF THE EDITORIAL BOARD

Fellows and Associates may join as a member of the Editorial Board of Global Journals Incorporation (USA) after
successful completion of three years as Fellow and as Peer Reviewer.

Credibility Reputation

AND MUCH MORE
GET ACCESS TO SCIENTIFIC MUSEUMS AND OBSERVATORIES ACROSS THE GLOBE

All members get access to 5 selected scientific museums and observatories across the globe. All researches
published with Global Journals will be kept under deep archival facilities across regions for future protections and
disaster recovery. They get 10 GB free secure cloud access for storing research files.

. © Copyright by Global Journals | Guidelines Handbook



AMRC

ASSOCIATE OF MEDICAL RESEARCH COUNCIL

ASSOCIATE OF MEDICAL RESEARCH COUNCIL is the membership of Global Journals awarded to individuals that
the Open Association of Research Society judges to have made a 'substantial contribution to the improvement of
computer science, technology, and electronics engineering.

The primary objective is to recognize the leaders in research and scientific fields of the current era with a global
perspective and to create a channel between them and other researchers for better exposure and knowledge
sharing. Members are most eminent scientists, engineers, and technologists from all across the world. Associate
membership can later be promoted to Fellow Membership. Associates are elected for life through a peer review
process on the basis of excellence in the respective domain. There is no limit on the number of new nominations
made in any year. Each year, the Open Association of Research Society elect up to 12 new Associate Members.
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BENEFIT

TO THE INSTITUTION
GET LETTER OF APPRECIATION

Global Journals sends a letter of appreciation of author to the Dean or CEO of the University or Company of which
author is a part, signed by editor in chief or chief author.

" EXCLUSIVE NETWORK
GET ACCESS TO A CLOSED NETWORK
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‘ ‘F A AMRC member gets access to a closed network of Tier 2 researchers and
~ scientists with direct communication channel through our website. Associates can
reach out to other members or researchers directly. They should also be open to

reaching out by other.

CERTIFICATE
CERTIFICATE, LOR AND LASER-MOMENTO

Associates receive a printed copy of a certificate signed by our Chief Author that
may be used for academic purposes and a personal recommendation letter to the

dean of member's university.
Credibility Reputation
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i, GET HONORED TITLE OF MEMBERSHIP
gl

:::N Associates can use the honored title of membership. The “AMRC” is an honored
_ B title which is accorded to a person’s name viz. Dr. John E. Hall, Ph.D., AMRC or

William Walldroff, M.S., AMRC.
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RECOGNITION ON THE PLATFORM
BETTER VISIBILITY AND CITATION

All the Associate members of AMRC get a badge of "Leading Member of Global Journals" on the Research
Community that distinguishes them from others. Additionally, the profile is also partially maintained by our team for

better visibility and citation.
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FUTURE WORK
GET DISCOUNTS ON THE FUTURE PUBLICATIONS

Associates receive discounts on future publications with Global Journals up to 30%. Through our recommendation
programs, members also receive discounts on publications made with OARS affiliated organizations.

GJ ACCOUNT
UNLIMITED FORWARD OF EMAILS

Associates get secure and fast GJ work emails with 5GB forward of emails that
they may use them as their primary email. For example,

john [AT] globaljournals [DOT] org.

PREMIUM TOOLS

ACCESS TO ALL THE PREMIUM TOOLS
To take future researches to the zenith, fellows receive access to almost all the
premium tools that Global Journals have to offer along with the partnership with

© some of the best marketing leading tools out there.

CONFERENCES & EVENTS

ORGANIZE SEMINAR/CONFERENCE

Associates are authorized to organize symposium/seminar/conference on behalf of Global Journal Incorporation
(USA). They can also participate in the same organized by another institution as representative of Global Journal.
In both the cases, it is mandatory for him to discuss with us and obtain our consent. Additionally, they get free

research conferences (and others) alerts.

EARLY INVITATIONS
EARLY INVITATIONS TO ALL THE SYMPOSIUMS, SEMINARS, CONFERENCES

All associates receive the early invitations to all the symposiums, seminars, conferences and webinars hosted by

Global Journals in their subject.
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PUBLISHING ARTICLES & BOOKS
| EARN 60% OF SALES PROCEEDS

|
Associates can publish articles (limited) without any fees. Also, they can eamn up to
30-40% of sales proceeds from the sale of reference/review

books/literature/publishing of research paper

REVIEWERS
GET A REMUNERATION OF 15% OF AUTHOR FEES

Associate members are eligible to join as a paid peer reviewer at Global Journals Incorporation (USA) and can get a
remuneration of 15% of author fees, taken from the author of a respective paper.

AND MUCH MORE
GET ACCESS TO SCIENTIFIC MUSEUMS AND OBSERVATORIES ACROSS THE GLOBE

All members get access to 2 selected scientific museums and observatories across the globe. All researches
published with Global Journals will be kept under deep archival facilities across regions for future protections and
disaster recovery. They get 5 GB free secure cloud access for storing research files.
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PREFERRED AUTHOR GUIDELINES

We accept the manuscript submissions in any standard (generic) format.

We typeset manuscripts using advanced typesetting tools like Adobe In Design, CorelDraw, TeXnicCenter, and TeXStudio.
We usually recommend authors submit their research using any standard format they are comfortable with, and let Global
Journals do the rest.

Alternatively, you can download our basic template from https://globaljournals.org/Template

Authors should submit their complete paper/article, including text illustrations, graphics, conclusions, artwork, and tables.
Authors who are not able to submit manuscript using the form above can email the manuscript department at
submit@globaljournals.org or get in touch with chiefeditor@globaljournals.org if they wish to send the abstract before
submission.

BEFORE AND DURING SUBMISSION

Authors must ensure the information provided during the submission of a paper is authentic. Please go through the
following checklist before submitting:

1. Authors must go through the complete author guideline and understand and agree to Global Journals' ethics and code
of conduct, along with author responsibilities.

2. Authors must accept the privacy policy, terms, and conditions of Global Journals.

Ensure corresponding author’s email address and postal address are accurate and reachable.

4. Manuscript to be submitted must include keywords, an abstract, a paper title, co-author(s') names and details (email
address, name, phone number, and institution), figures and illustrations in vector format including appropriate
captions, tables, including titles and footnotes, a conclusion, results, acknowledgments and references.

5. Authors should submit paper in a ZIP archive if any supplementary files are required along with the paper.

Proper permissions must be acquired for the use of any copyrighted material.

7. Manuscript submitted must not have been submitted or published elsewhere and all authors must be aware of the
submission.

w

o

Declaration of Conflicts of Interest

It is required for authors to declare all financial, institutional, and personal relationships with other individuals and
organizations that could influence (bias) their research.

POLICY ON PLAGIARISM
Plagiarism is not acceptable in Global Journals submissions at all.

Plagiarized content will not be considered for publication. We reserve the right to inform authors’ institutions about
plagiarism detected either before or after publication. If plagiarism is identified, we will follow COPE guidelines:

Authors are solely responsible for all the plagiarism that is found. The author must not fabricate, falsify or plagiarize
existing research data. The following, if copied, will be considered plagiarism:

e  Words (language)

e Ideas

e  Findings

e Writings

e Diagrams

e Graphs

e llustrations

e |Lectures
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e  Printed material

e  Graphic representations
e Computer programs

e  Electronic material

e Any other original work

AUTHORSHIP POLICIES

Global Journals follows the definition of authorship set up by the Open Association of Research Society, USA. According to
its guidelines, authorship criteria must be based on:

1. Substantial contributions to the conception and acquisition of data, analysis, and interpretation of findings.
2. Drafting the paper and revising it critically regarding important academic content.
3. Final approval of the version of the paper to be published.

Changes in Authorship

The corresponding author should mention the name and complete details of all co-authors during submission and in
manuscript. We support addition, rearrangement, manipulation, and deletions in authors list till the early view publication
of the journal. We expect that corresponding author will notify all co-authors of submission. We follow COPE guidelines for
changes in authorship.

Copyright

During submission of the manuscript, the author is confirming an exclusive license agreement with Global Journals which
gives Global Journals the authority to reproduce, reuse, and republish authors' research. We also believe in flexible
copyright terms where copyright may remain with authors/employers/institutions as well. Contact your editor after
acceptance to choose your copyright policy. You may follow this form for copyright transfers.

Appealing Decisions

Unless specified in the notification, the Editorial Board’s decision on publication of the paper is final and cannot be
appealed before making the major change in the manuscript.

Acknowledgments

Contributors to the research other than authors credited should be mentioned in Acknowledgments. The source of funding
for the research can be included. Suppliers of resources may be mentioned along with their addresses.

Declaration of funding sources

Global Journals is in partnership with various universities, laboratories, and other institutions worldwide in the research
domain. Authors are requested to disclose their source of funding during every stage of their research, such as making
analysis, performing laboratory operations, computing data, and using institutional resources, from writing an article to its
submission. This will also help authors to get reimbursements by requesting an open access publication letter from Global
Journals and submitting to the respective funding source.

PREPARING YOUR MANUSCRIPT

Authors can submit papers and articles in an acceptable file format: MS Word (doc, docx), LaTeX (.tex, .zip or .rar including
all of your files), Adobe PDF (.pdf), rich text format (.rtf), simple text document (.txt), Open Document Text (.odt), and
Apple Pages (.pages). Our professional layout editors will format the entire paper according to our official guidelines. This is
one of the highlights of publishing with Global Journals—authors should not be concerned about the formatting of their
paper. Global Journals accepts articles and manuscripts in every major language, be it Spanish, Chinese, Japanese,
Portuguese, Russian, French, German, Dutch, Italian, Greek, or any other national language, but the title, subtitle, and
abstract should be in English. This will facilitate indexing and the pre-peer review process.

The following is the official style and template developed for publication of a research paper. Authors are not required to
follow this style during the submission of the paper. It is just for reference purposes.
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Manuscript Style Instruction (Optional)

e  Microsoft Word Document Setting Instructions.

e  Font type of all text should be Swis721 Lt BT.

e Pagesize: 8.27" x 11", left margin: 0.65, right margin: 0.65, bottom margin: 0.75.

e  Paper title should be in one column of font size 24.

e Author name in font size of 11 in one column.

e  Abstract: font size 9 with the word “Abstract” in bold italics.

e  Main text: font size 10 with two justified columns.

e Two columns with equal column width of 3.38 and spacing of 0.2.

e  First character must be three lines drop-capped.

e The paragraph before spacing of 1 pt and after of 0 pt.

e Line spacing of 1 pt.

e Large images must be in one column.

e The names of first main headings (Heading 1) must be in Roman font, capital letters, and font size of 10.
e The names of second main headings (Heading 2) must not include numbers and must be in italics with a font size of 10.

Structure and Format of Manuscript

The recommended size of an original research paper is under 15,000 words and review papers under 7,000 words.
Research articles should be less than 10,000 words. Research papers are usually longer than review papers. Review papers
are reports of significant research (typically less than 7,000 words, including tables, figures, and references)

A research paper must include:

a) Atitle which should be relevant to the theme of the paper.

b) A summary, known as an abstract (less than 150 words), containing the major results and conclusions.

c) Up to 10 keywords that precisely identify the paper’s subject, purpose, and focus.

d) Anintroduction, giving fundamental background objectives.

e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit

repetition, sources of information must be given, and numerical methods must be specified by reference.
f)  Results which should be presented concisely by well-designed tables and figures.
g) Suitable statistical data should also be given.
h) All data must have been gathered with attention to numerical detail in the planning stage.

Design has been recognized to be essential to experiments for a considerable time, and the editor has decided that any
paper that appears not to have adequate numerical treatments of the data will be returned unrefereed.

i)  Discussion should cover implications and consequences and not just recapitulate the results; conclusions should also
be summarized.

j)  There should be brief acknowledgments.

k) There ought to be references in the conventional format. Global Journals recommends APA format.

Authors should carefully consider the preparation of papers to ensure that they communicate effectively. Papers are much
more likely to be accepted if they are carefully designed and laid out, contain few or no errors, are summarizing, and follow
instructions. They will also be published with much fewer delays than those that require much technical and editorial
correction.

The Editorial Board reserves the right to make literary corrections and suggestions to improve brevity.
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FORMAT STRUCTURE

It is necessary that authors take care in submitting a manuscript that is written in simple language and adheres to
published guidelines.

All manuscripts submitted to Global Journals should include:
Title

The title page must carry an informative title that reflects the content, a running title (less than 45 characters together with
spaces), names of the authors and co-authors, and the place(s) where the work was carried out.

Author details
The full postal address of any related author(s) must be specified.
Abstract

The abstract is the foundation of the research paper. It should be clear and concise and must contain the objective of the
paper and inferences drawn. It is advised to not include big mathematical equations or complicated jargon.

Many researchers searching for information online will use search engines such as Google, Yahoo or others. By optimizing
your paper for search engines, you will amplify the chance of someone finding it. In turn, this will make it more likely to be
viewed and cited in further works. Global Journals has compiled these guidelines to facilitate you to maximize the web-
friendliness of the most public part of your paper.

Keywords

A major lynchpin of research work for the writing of research papers is the keyword search, which one will employ to find
both library and internet resources. Up to eleven keywords or very brief phrases have to be given to help data retrieval,
mining, and indexing.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy: planning of a list
of possible keywords and phrases to try.

Choice of the main keywords is the first tool of writing a research paper. Research paper writing is an art. Keyword search
should be as strategic as possible.

One should start brainstorming lists of potential keywords before even beginning searching. Think about the most
important concepts related to research work. Ask, “What words would a source have to include to be truly valuable in a
research paper?” Then consider synonyms for the important words.

It may take the discovery of only one important paper to steer in the right keyword direction because, in most databases,
the keywords under which a research paper is abstracted are listed with the paper.

Numerical Methods

Numerical methods used should be transparent and, where appropriate, supported by references.

Abbreviations

Authors must list all the abbreviations used in the paper at the end of the paper or in a separate table before using them.
Formulas and equations

Authors are advised to submit any mathematical equation using either MathJax, KaTeX, or LaTeX, or in a very high-quality
image.

Tables, Figures, and Figure Legends

Tables: Tables should be cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g., Table 4, a self-explanatory caption, and be on a separate sheet. Authors must submit tables in an editable
format and not as images. References to these tables (if any) must be mentioned accurately.
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Figures

Figures are supposed to be submitted as separate files. Always include a citation in the text for each figure using Arabic
numbers, e.g., Fig. 4. Artwork must be submitted online in vector electronic form or by emailing it.

PREPARATION OF ELETRONIC FIGURES FOR PUBLICATION

Although low-quality images are sufficient for review purposes, print publication requires high-quality images to prevent
the final product being blurred or fuzzy. Submit (possibly by e-mail) EPS (line art) or TIFF (halftone/ photographs) files only.
MS PowerPoint and Word Graphics are unsuitable for printed pictures. Avoid using pixel-oriented software. Scans (TIFF
only) should have a resolution of at least 350 dpi (halftone) or 700 to 1100 dpi (line drawings). Please give the data
for figures in black and white or submit a Color Work Agreement form. EPS files must be saved with fonts embedded (and
with a TIFF preview, if possible).

For scanned images, the scanning resolution at final image size ought to be as follows to ensure good reproduction: line
art: >650 dpi; halftones (including gel photographs): >350 dpi; figures containing both halftone and line images: >650 dpi.

Color charges: Authors are advised to pay the full cost for the reproduction of their color artwork. Hence, please note that
if there is color artwork in your manuscript when it is accepted for publication, we would require you to complete and
return a Color Work Agreement form before your paper can be published. Also, you can email your editor to remove the
color fee after acceptance of the paper.

TIPS FOR WRITING A GOOD QUALITY MEDICAL RESEARCH PAPER

1. Choosing the topic: In most cases, the topic is selected by the interests of the author, but it can also be suggested by the
guides. You can have several topics, and then judge which you are most comfortable with. This may be done by asking
several questions of yourself, like "Will | be able to carry out a search in this area? Will | find all necessary resources to
accomplish the search? Will | be able to find all information in this field area?" If the answer to this type of question is
"yes," then you ought to choose that topic. In most cases, you may have to conduct surveys and visit several places. Also,
you might have to do a lot of work to find all the rises and falls of the various data on that subject. Sometimes, detailed
information plays a vital role, instead of short information. Evaluators are human: The first thing to remember is that
evaluators are also human beings. They are not only meant for rejecting a paper. They are here to evaluate your paper. So
present your best aspect.

2. Think like evaluators: If you are in confusion or getting demotivated because your paper may not be accepted by the
evaluators, then think, and try to evaluate your paper like an evaluator. Try to understand what an evaluator wants in your
research paper, and you will automatically have your answer. Make blueprints of paper: The outline is the plan or
framework that will help you to arrange your thoughts. It will make your paper logical. But remember that all points of your
outline must be related to the topic you have chosen.

3. Ask your guides: If you are having any difficulty with your research, then do not hesitate to share your difficulty with
your guide (if you have one). They will surely help you out and resolve your doubts. If you can't clarify what exactly you
require for your work, then ask your supervisor to help you with an alternative. He or she might also provide you with a list
of essential readings.

4. Use of computer is recommended: As you are doing research in the field of medical research then this point is quite
obvious. Use right software: Always use good quality software packages. If you are not capable of judging good software,
then you can lose the quality of your paper unknowingly. There are various programs available to help you which you can
get through the internet.

5. Use the internet for help: An excellent start for your paper is using Google. It is a wondrous search engine, where you
can have your doubts resolved. You may also read some answers for the frequent question of how to write your research
paper or find a model research paper. You can download books from the internet. If you have all the required books, place
importance on reading, selecting, and analyzing the specified information. Then sketch out your research paper. Use big
pictures: You may use encyclopedias like Wikipedia to get pictures with the best resolution. At Global Journals, you should
strictly follow here.
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6. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right? It is a good habit
which helps to not lose your continuity. You should always use bookmarks while searching on the internet also, which will
make your search easier.

7. Revise what you wrote: When you write anything, always read it, summarize it, and then finalize it.

8. Make every effort: Make every effort to mention what you are going to write in your paper. That means always have a
good start. Try to mention everything in the introduction—what is the need for a particular research paper. Polish your
work with good writing skills and always give an evaluator what he wants. Make backups: When you are going to do any
important thing like making a research paper, you should always have backup copies of it either on your computer or on
paper. This protects you from losing any portion of your important data.

9. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality.
Using several unnecessary diagrams will degrade the quality of your paper by creating a hodgepodge. So always try to
include diagrams which were made by you to improve the readability of your paper. Use of direct quotes: When you do
research relevant to literature, history, or current affairs, then use of quotes becomes essential, but if the study is relevant
to science, use of quotes is not preferable.

10. Use proper verb tense: Use proper verb tenses in your paper. Use past tense to present those events that have
happened. Use present tense to indicate events that are going on. Use future tense to indicate events that will happen in
the future. Use of wrong tenses will confuse the evaluator. Avoid sentences that are incomplete.

11. Pick a good study spot: Always try to pick a spot for your research which is quiet. Not every spot is good for studying.

12. Know what you know: Always try to know what you know by making objectives, otherwise you will be confused and
unable to achieve your target.

13. Use good grammar: Always use good grammar and words that will have a positive impact on the evaluator; use of
good vocabulary does not mean using tough words which the evaluator has to find in a dictionary. Do not fragment
sentences. Eliminate one-word sentences. Do not ever use a big word when a smaller one would suffice.

Verbs have to be in agreement with their subjects. In a research paper, do not start sentences with conjunctions or finish
them with prepositions. When writing formally, it is advisable to never split an infinitive because someone will (wrongly)
complain. Avoid clichés like a disease. Always shun irritating alliteration. Use language which is simple and straightforward.
Put together a neat summary.

14. Arrangement of information: Each section of the main body should start with an opening sentence, and there should
be a changeover at the end of the section. Give only valid and powerful arguments for your topic. You may also maintain
your arguments with records.

15. Never start at the last minute: Always allow enough time for research work. Leaving everything to the last minute will
degrade your paper and spoil your work.

16. Multitasking in research is not good: Doing several things at the same time is a bad habit in the case of research
activity. Research is an area where everything has a particular time slot. Divide your research work into parts, and do a
particular part in a particular time slot.

17. Never copy others' work: Never copy others' work and give it your name because if the evaluator has seen it anywhere,
you will be in trouble. Take proper rest and food: No matter how many hours you spend on your research activity, if you
are not taking care of your health, then all your efforts will have been in vain. For quality research, take proper rest and
food.

18. Go to seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.

19. Refresh your mind after intervals: Try to give your mind a rest by listening to soft music or sleeping in intervals. This
will also improve your memory. Acquire colleagues: Always try to acquire colleagues. No matter how sharp you are, if you
acquire colleagues, they can give you ideas which will be helpful to your research.
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20. Think technically: Always think technically. If anything happens, search for its reasons, benefits, and demerits. Think
and then print: When you go to print your paper, check that tables are not split, headings are not detached from their
descriptions, and page sequence is maintained.

21. Adding unnecessary information: Do not add unnecessary information like "I have used MS Excel to draw graphs."
Irrelevant and inappropriate material is superfluous. Foreign terminology and phrases are not apropos. One should never
take a broad view. Analogy is like feathers on a snake. Use words properly, regardless of how others use them. Remove
guotations. Puns are for kids, not grunt readers. Never oversimplify: When adding material to your research paper, never
go for oversimplification; this will definitely irritate the evaluator. Be specific. Never use rhythmic redundancies.
Contractions shouldn't be used in a research paper. Comparisons are as terrible as clichés. Give up ampersands,
abbreviations, and so on. Remove commas that are not necessary. Parenthetical words should be between brackets or
commas. Understatement is always the best way to put forward earth-shaking thoughts. Give a detailed literary review.

22. Report concluded results: Use concluded results. From raw data, filter the results, and then conclude your studies
based on measurements and observations taken. An appropriate number of decimal places should be used. Parenthetical
remarks are prohibited here. Proofread carefully at the final stage. At the end, give an outline to your arguments. Spot
perspectives of further study of the subject. Justify your conclusion at the bottom sufficiently, which will probably include
examples.

23. Upon conclusion: Once you have concluded your research, the next most important step is to present your findings.
Presentation is extremely important as it is the definite medium though which your research is going to be in print for the
rest of the crowd. Care should be taken to categorize your thoughts well and present them in a logical and neat manner. A
good quality research paper format is essential because it serves to highlight your research paper and bring to light all
necessary aspects of your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING
Key points to remember:

e  Submit all work in its final form.
e Write your paper in the form which is presented in the guidelines using the template.
e Please note the criteria peer reviewers will use for grading the final paper.

Final points:

One purpose of organizing a research paper is to let people interpret your efforts selectively. The journal requires the
following sections, submitted in the order listed, with each section starting on a new page:

The introduction: This will be compiled from reference matter and reflect the design processes or outline of basis that
directed you to make a study. As you carry out the process of study, the method and process section will be constructed
like that. The results segment will show related statistics in nearly sequential order and direct reviewers to similar
intellectual paths throughout the data that you gathered to carry out your study.

The discussion section:

This will provide understanding of the data and projections as to the implications of the results. The use of good quality
references throughout the paper will give the effort trustworthiness by representing an alertness to prior workings.

Writing a research paper is not an easy job, no matter how trouble-free the actual research or concept. Practice, excellent
preparation, and controlled record-keeping are the only means to make straightforward progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general
guidelines.

To make a paper clear: Adhere to recommended page limits.
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Mistakes to avoid:

e Insertion of a title at the foot of a page with subsequent text on the next page.

e Separating a table, chart, or figure—confine each to a single page.

e  Submitting a manuscript with pages out of sequence.

e In every section of your document, use standard writing style, including articles ("a" and "the").
e Keep paying attention to the topic of the paper.

e Use paragraphs to split each significant point (excluding the abstract).

e Align the primary line of each section.

e Present your points in sound order.

e Use present tense to report well-accepted matters.

e Use past tense to describe specific results.

e Do not use familiar wording; don't address the reviewer directly. Don't use slang or superlatives.
e Avoid use of extra pictures—include only those figures essential to presenting results.

Title page:

Choose a revealing title. It should be short and include the name(s) and address(es) of all authors. It should not have
acronyms or abbreviations or exceed two printed lines.

Abstract: This summary should be two hundred words or less. It should clearly and briefly explain the key findings reported
in the manuscript and must have precise statistics. It should not have acronyms or abbreviations. It should be logical in
itself. Do not cite references at this point.

An abstract is a brief, distinct paragraph summary of finished work or work in development. In a minute or less, a reviewer
can be taught the foundation behind the study, common approaches to the problem, relevant results, and significant
conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet
written? Wealth of terminology is very essential in abstract. Use comprehensive sentences, and do not sacrifice readability
for brevity; you can maintain it succinctly by phrasing sentences so that they provide more than a lone rationale. The
author can at this moment go straight to shortening the outcome. Sum up the study with the subsequent elements in any
summary. Try to limit the initial two items to no more than one line each.

Reason for writing the article—theory, overall issue, purpose.

e Fundamental goal.

e To-the-point depiction of the research.

e Consequences, including definite statistics—if the consequences are quantitative in nature, account for this; results of
any numerical analysis should be reported. Significant conclusions or questions that emerge from the research.

Approach:

0 Single section and succinct.

An outline of the job done is always written in past tense.

Concentrate on shortening results—limit background information to a verdict or two.

Exact spelling, clarity of sentences and phrases, and appropriate reporting of quantities (proper units, important
statistics) are just as significant in an abstract as they are anywhere else.

O O O

Introduction:

The introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background
information to be capable of comprehending and calculating the purpose of your study without having to refer to other
works. The basis for the study should be offered. Give the most important references, but avoid making a comprehensive
appraisal of the topic. Describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the
reviewer will give no attention to your results. Speak in common terms about techniques used to explain the problem, if
needed, but do not present any particulars about the protocols here.
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The following approach can create a valuable beginning:

0 Explain the value (significance) of the study.

0 Defend the model—why did you employ this particular system or method? What is its compensation? Remark upon
its appropriateness from an abstract point of view as well as pointing out sensible reasons for using it.

0 Present a justification. State your particular theory(-ies) or aim(s), and describe the logic that led you to choose
them.

0 Briefly explain the study's tentative purpose and how it meets the declared objectives.

Approach:

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job
is done. Sort out your thoughts; manufacture one key point for every section. If you make the four points listed above, you
will need at least four paragraphs. Present surrounding information only when it is necessary to support a situation. The
reviewer does not desire to read everything you know about a topic. Shape the theory specifically—do not take a broad
view.

As always, give awareness to spelling, simplicity, and correctness of sentences and phrases.
Procedures (methods and materials):

This part is supposed to be the easiest to carve if you have good skills. A soundly written procedures segment allows a
capable scientist to replicate your results. Present precise information about your supplies. The suppliers and clarity of
reagents can be helpful bits of information. Present methods in sequential order, but linked methodologies can be grouped
as a segment. Be concise when relating the protocols. Attempt to give the least amount of information that would permit
another capable scientist to replicate your outcome, but be cautious that vital information is integrated. The use of
subheadings is suggested and ought to be synchronized with the results section.

When a technique is used that has been well-described in another section, mention the specific item describing the way,
but draw the basic principle while stating the situation. The purpose is to show all particular resources and broad
procedures so that another person may use some or all of the methods in one more study or referee the scientific value of
your work. It is not to be a step-by-step report of the whole thing you did, nor is a methods section a set of orders.

Materials:
Materials may be reported in part of a section or else they may be recognized along with your measures.
Methods:

0 Report the method and not the particulars of each process that engaged the same methodology.

0 Describe the method entirely.

0 To be succinct, present methods under headings dedicated to specific dealings or groups of measures.

0 Simplify—detail how procedures were completed, not how they were performed on a particular day.

0 If well-known procedures were used, account for the procedure by name, possibly with a reference, and that's all.
Approach:

It is embarrassing to use vigorous voice when documenting methods without using first person, which would focus the
reviewer's interest on the researcher rather than the job. As a result, when writing up the methods, most authors use third
person passive voice.

Use standard style in this and every other part of the paper—avoid familiar lists, and use full sentences.
What to keep away from:

0 Resources and methods are not a set of information.
0 Skip all descriptive information and surroundings—save it for the argument.
0 Leave out information that is immaterial to a third party.
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Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part as entirely objective
details of the outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Use statistics and tables, if suitable, to
present consequences most efficiently.

You must clearly differentiate material which would usually be incorporated in a study editorial from any unprocessed data
or additional appendix matter that would not be available. In fact, such matters should not be submitted at all except if
requested by the instructor.

Content:

0 Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables.

0 Inthe manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate.

0 Present a background, such as by describing the question that was addressed by creation of an exacting study.

0 Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if
appropriate.

0 Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or
manuscript.

What to stay away from:

0 Do not discuss or infer your outcome, report surrounding information, or try to explain anything.
0 Do notinclude raw data or intermediate calculations in a research manuscript.
0 Do not present similar data more than once.
0 A manuscript should complement any figures or tables, not duplicate information.
0 Never confuse figures with tables—there is a difference.
Approach:

As always, use past tense when you submit your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report.

If you desire, you may place your figures and tables properly within the text of your results section.
Figures and tables:

If you put figures and tables at the end of some details, make certain that they are visibly distinguished from any attached
appendix materials, such as raw facts. Whatever the position, each table must be titled, numbered one after the other, and
include a heading. All figures and tables must be divided from the text.

Discussion:

The discussion is expected to be the trickiest segment to write. A lot of papers submitted to the journal are discarded
based on problems with the discussion. There is no rule for how long an argument should be.

Position your understanding of the outcome visibly to lead the reviewer through your conclusions, and then finish the
paper with a summing up of the implications of the study. The purpose here is to offer an understanding of your results
and support all of your conclusions, using facts from your research and generally accepted information, if suitable. The
implication of results should be fully described.

Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact, you must explain
mechanisms that may account for the observation. If your results vary from your prospect, make clear why that may have
happened. If your results agree, then explain the theory that the proof supported. It is never suitable to just state that the
data approved the prospect, and let it drop at that. Make a decision as to whether each premise is supported or discarded
or if you cannot make a conclusion with assurance. Do not just dismiss a study or part of a study as "uncertain."
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Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results
that you have, and take care of the study as a finished work.

0 You may propose future guidelines, such as how an experiment might be personalized to accomplish a new idea.

0 Give details of all of your remarks as much as possible, focusing on mechanisms.

0 Make a decision as to whether the tentative design sufficiently addressed the theory and whether or not it was
correctly restricted. Try to present substitute explanations if they are sensible alternatives.

0 One piece of research will not counter an overall question, so maintain the large picture in mind. Where do you go
next? The best studies unlock new avenues of study. What questions remain?

0 Recommendations for detailed papers will offer supplementary suggestions.

Approach:

When you refer to information, differentiate data generated by your own studies from other available information. Present
work done by specific persons (including you) in past tense.

Describe generally acknowledged facts and main beliefs in present tense.

THE ADMINISTRATION RULES
Administration Rules to Be Strictly Followed before Submitting Your Research Paper to Global Journals Inc.

Please read the following rules and regulations carefully before submitting your research paper to Global Journals Inc. to
avoid rejection.

Segment draft and final research paper: You have to strictly follow the template of a research paper, failing which your
paper may get rejected. You are expected to write each part of the paper wholly on your own. The peer reviewers need to
identify your own perspective of the concepts in your own terms. Please do not extract straight from any other source, and
do not rephrase someone else's analysis. Do not allow anyone else to proofread your manuscript.

Written material: You may discuss this with your guides and key sources. Do not copy anyone else's paper, even if this is
only imitation, otherwise it will be rejected on the grounds of plagiarism, which is illegal. Various methods to avoid
plagiarism are strictly applied by us to every paper, and, if found guilty, you may be blacklisted, which could affect your
career adversely. To guard yourself and others from possible illegal use, please do not permit anyone to use or even read
your paper and file.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS

decision of Paper. This report will be the property of Global Journals.

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXI

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form
Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

No specific data with ambiguous
information
Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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