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The National Journal of Medical and Allied 

Sciences a peer reviewed and open access 

journal is now in its 10
th year. I am delighted to 

report to our readers that the Index Copernicus 

Value (ICV) for 2019 has been released. The 

ICV is 71.79. The Cosmos Impact factor for 

2018 was 4.465. In this issue, we are publishing 

two review articles and five original research 

articles.   

In the first article, a critical review by 

Alshahrani et al examined the effectiveness of 

various interventions and the quality of the 

existing evidence published on the benefits of 

age-based licensing. Overall, the general 

consensus in the empirical body of research on 

age-based licensing suggested that the underlying 

reason for the limited effectiveness of this 

strategy lies in the continued reliance on 

unsystematic screening methods. Despite the 

continued reliance on evidence-based approach 

as part of the decision-making process, 

policymakers in New South Wales seem to 

neglect the wider factors affecting age-related 

unsafe behaviour on the roads. Interventions 

from public health practitioners in the form of 

developing clinical criteria based on disabilities, 

implementing a more effective assessment 

system and promoting training opportunities for 

older drivers are thereby urgently needed.  

In the second review article, Mukherjee made 

an attempt to explain the physiological basis of 

parenting behaviour in animal kingdom as a 

whole. It was concluded that, the great variety of 

parental caregiving systems displayed by animals 

should be thoroughly explored and most 

importantly, cross-talk between animal and 

human subjects research should be promoted. 

In the third article, Saxena et al observed the 

efficacy of early resuscitation and recurrent 

monitoring to reduce morbidity and mortality in 

patients of traumatic shock. Out of total 50 

patients, 64% cases were treated by conservative 

treatment and 36% cases were treated by surgical 

treatment. The overall mortality was 26%. 

Resuscitation and intensive monitoring played an 

important role for better survival. 

In the fourth article, Prasath et al assessed the 

safety of Paclitaxel Carboplatin chemotherapy 

regimen in patients with Cancer Ovary and to 

observe the toxicities. Surface epithelial cancer 

of Ovary mainly affects the middle aged women. 

The commonest histopathology was serous 

carcinoma and most of the patients presented in 

an advanced stage of the disease. The most 

important non haematological toxicity was 
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peripheral sensory and motor neuropathy. 

Neutropenia was the major haematological 

toxicity followed by Anemia and 

Thrombocytopenia. Chemotherapy was well 

tolerated by most of the patients. Neutropenia 

was the most important toxicity which resulted in 

postponement of chemotherapy. This may even 

have affected the result of the chemotherapy 

treatment. 

In the fifth article, Dutta et al observed a total of 

100 third trimester pregnant females of 

uncomplicated pregnancy divided into two 

groups (Group A and Group B, each having 50 

subjects). Their percent predicted values of FVC, 

FEV1 and FEV1/FVC ratio were compared with 

control (Group C-50 subjects) using Helios-401 

spirometer. Both of the Groups A and B 

(pregnant subject group) had significant less 

values of FVC, FEV1 and FEV1/FVC ratio in 

comparison to Group C (non-pregnant group). 

This study validates the physiological changes, 

adaptations and decline in pulmonary function in 

pregnancy especially in the last trimester. The 

effect of mechanical factors like the enlarged 

uterus displacing the diaphragm upwards as well 

as hormonal influences also may play a role, in 

altering and compromising the pulmonary flow 

parameters. Continuous monitoring of pulmonary 

function tests during routine antenatal care may 

prove to be of great value in maternal healthcare 

as cases of restriction and obstruction in lungs 

during pregnancy can be identified early and its 

deterioration can be prevented by proper 

management. 

In the sixth article, Thokar et al evaluated the 

serological profile of Toxoplasma gondii IgG 

antibodies in female patients having bad  

obstetric history. Out of total 85 patients, 16 

(18.8%) cases were seropositive for toxoplasma 

IgG antibodies whereas 69 (81.2%) cases tested 

negative.  This study contributes to the fact that 

toxoplasma infection plays a pivotal role in 

unpropitious foetal outcome. The 

socio‑epidemiological aspects also played an 

important contributing role in the spread of the 

disease. 

I would like to thank all the reviewers, authors 

and my team members for their excellent work 

and constant support.  

 

 

 

 

 

 

 

 
 

 

 

 

Citation: Mahmood SE. Preface to the 1
st
 

Issue of 10
th

 volume of National Journal of 

Medical and Allied Sciences 2021. National 

Journal of Medical and Allied Sciences 

2021; 10(1): 1-2 
 



 

 

Alshahrani et al; Critical Evaluation of NSW Reforms in Introduced age-based Driver Licensing 

National Journal of Medical and Allied Sciences | Vol 10 | Issue 1| 2021 Page 3 

 

 

 

  

 

 

 

 
CRITICAL EVALUATION OF NEW SOUTH WALES (NSW) REFORMS IN INTRODUCED AGE-

BASED DRIVER LICENSING 

 

Najim Zafer Alshahrani
1,3

, Syed Esam Mahmood
2,3

, Abdullah A. Alsabaani
2,3 

1Department of Family and Community Medicine, College of Medicine, University of Jeddah, Jeddah, Saudi 
Arabia  2Department of Family and Community Medicine, College of Medicine, King Khalid University, 
Abha, Saudi Arabia   3Saudi Board of Preventive Medicine, Aseer Residency Program, Saudi Commission 
for Health Specialties, Abha, Saudi Arabia 

 

 
 
 
 

 

 

 

 

 

Author for correspondence: Najim Z.Alshahrani   Email: nalshahrani@uj.edu.sa 
 

INTRODUCTION 

Several regulatory measures, including speed limits, 

compulsory seat belts and driving restrictions, have 

been introduced across the globe in order to prevent 

unsafe behaviour on the roads and by doing so, limit 

the number of accidents and fatalities. Introduced in 

2007 and reviewed in 2012, the policymakers in 

New South Wales (NSW) extended the existing 

measures by adding age restrictions part of the age-

based licensing strategy [1]. While the policymakers 

continue to defend their position arguing that it 

represents a part of a systematic effort for 

minimising unsafe behaviour on the roads [1], wider 

stakeholder concerns about mobility and age-

discrimination have emerged [2]. Although the 

review of the age-based licensing in NSW 

supported the underlying rationale [2], the growing 

body of empirical research has so far failed to 

uncover any significant positive impacts of these 

regulatory measures [3, 4, 5].  

The aim of this review is tied to age-based licensing 

introduced in NSW. Following a critical review of 

the existing evidence on the benefits of age-based 

licensing, the effectiveness of age-based licensing is 

questioned. The final sections discuss factors 

influencing the decision-making process and 

strategies that public health practitioners can use to 

influence policy development. 

 

Evaluation of NSW age-based licensing 

The growing discussion in policymaking circles 

about the need for age-based licensing can be traced 

to the wider demographics and social trends [6]. The 

number of individuals aged over 65 years is 

increasing due to the ageing population 

phenomenon [7]. Moreover, active car use has 

become a key criterion for mobility [8], particularly 

in the context of rural areas of Australia. Concerns 

about driving competence of older individuals 

combined with the increased proportion of older 
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ABSTRACT 

 
Driving is the primary mode of transport for many older people and enables participation in daily activities, 

employment and social interaction. Concerns have been raised due to increased crash involvement and 

vulnerability to crash injury. Though age-based licensing has been in place in New South Wales (NSW) for 

decades, in July 2007, reforms to licensing of older drivers were proposed. This critical review aims to 

examine the effectiveness of various interventions and the quality of the existing evidence published to date 

on the benefits of age-based licensing. 
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drivers have thereby led to policy discussions about 

age-based restrictions. Reliance on voluntary self-

assessments of older drivers has been proven naïve 

as cognitive decline did not result in any decrease in 

self-evaluation of driving abilities [9]. The notion of 

self-enhancement bias is well-recognised in the 

ongoing policy debate, impeding the reliability of 

any self-restriction strategies to promote road safety 
[10]. Studies in support of the argument for the 

introduction of age-based licensing have established 

a premise that older drivers are more easily 

distracted, committing more safety errors in 

comparison to younger generations [11].  

From a methodological perspective, the validity of 

the supporting evidence in favour of age-based 

driving restrictions can be questioned due to the low 

mileage bias [7]. On average, individuals over 70 

years old tend to drive approximately 60 miles in 

local areas per week [12]. Older individuals tend to 

drive mainly in urban areas that can be 

characterised by a higher complexity of traffic 

patterns, making them more prone to accidents. 

Consequently, the commonly used per-population 

or per-driver crash rates are insufficient to provide a 

realistic comparison due to the underlying 

differences in driving activity [3]. Similarly, the 

statistical finding of a higher involvement of older 

drivers in fatal accidents has been explained by 

fragility, rather than significantly less safe 

behaviour on the road [13, 14]. 

Stakeholders’ perspectives have been explored by 

Adler and Rottunda [15], suggesting that while the 

population generally supported driving restrictions 

for over 90-year old drivers and patients with a 

Parkinson’s disease, the level of endorsement for 

such measures in the age group of 70-year old 

individuals was very low. A comprehensive 

evaluation carried out by Siren and Haustein [4] 

revealed that negative effects of age-based driving 

restrictions in terms of reduced mobility outweigh 

any presumed positive gains in terms of safety on 

roads.  Studies conducted in different settings, 

including Australia [3], European Union [4] and the 

United States [5], have equally concluded that age-

based driving interventions do not have any 

significant positive impacts on driving safety. Siren 

and Haustein [4] went even further, considering such 

measures to be coercive rather than evidence-based. 

The requirement for age-based testing has been 

associated with a significant decline in the number 

of individuals within the target population that wish 

to renew their driving licenses [6]. On a comparative 

basis, this requirement results in individuals being 

1.52 – 2.22 less likely to continue driving, 

suggesting that age-based driving licensing is 

effective in discouraging older drivers. The 

proposition that this decline leads to a safer 

behaviour on the road is however largely misplaced 

due to two inherent issues. On the one hand, the 

population at risk (adults over 65 years old) is very 

broadly defined. Empirical body of research has 

consistently reported that sensory impairments are 

better predictors of motor vehicle collision risk than 

age alone [16]. The outcomes of the study conducted 

by Ross et al. [6] however that the proportion of 

drivers with cognitive and visual impairments 

remain unaffected by the age-based licensing 

restrictions.  Hence, the first issue revolves around 

the broadly defined focus of these interventions 

which fail to target the specific group at risk for 

accidents [17].  

On the other hand, the second issue revolves around 

the shortcomings in the testing process as part of the 

age-based licensing. General practitioners who are 

asked to assess the physical and mental abilities of 

older individuals to drive have been shown to have 

limited awareness of the regulations and would 

rather see another medical body to oversee this form 

of assessments [18]. Novel testing methods (e.g. 

SIMARD-MD) have been questioned due to 

limitations in precision of the assessment of fitness-

to-drive [19]. One of the promising avenues in this 

stream of research can be found in the notion of 

hazard perception test that has been shown to 

predict motor vehicle accident risk [20]. This 

measure has already been implemented in 

Queensland as part of the mandatory driving test. 

Positive contributions to hazard perception training 

have been shown by Horswillet al [21]. In line with 

the increasing ease of distraction among older 

individuals, Aksanet al. [22] recommended the use of 

tests assessing navigation performance.  

An alternative approach has been proposed by 

Lucidiet al. [23], providing validation for theoretical 

models of risky driving among young drivers in the 

context of the older population. According to the 
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authors, personality traits represent the key 

predictors of traffic violations and errors, 

highlighting the need for a more targeted screening 

method and development of positive attitudes 

towards safety on roads. Moreover, the role of 

advanced vehicle technologies has also been shown 

to address the age-based changes in driving 

behaviour of older individuals [24]. 

 

Effectiveness of NSW age-based licensing 

Consistent with the systematic evaluations of the 

age-based licensing restrictions [3, 4, 5], the 

effectiveness of NSW regulatory measures can be 

expected to be very low. Drawing on the outcomes 

of the critical evaluation within the previous 

section, three particular challenges impeding the 

effectiveness of NSW age-based licensing can be 

pointed out. 

First, the scope of the intervention is very broadly 

defined. Older drivers have been identified by 

policymakers as the specific group within the 

population that is more prone to motor vehicle 

accidents. Out of 370 deaths caused by road 

accidents last year, 64 were in the age group of over 

70 years [2]. This rationalisation however neglects 

the low mileage bias and driving patterns which 

increase the motor vehicle accident risk [7]. 

Empirical findings reveal that age-based restrictions 

are largely ineffective in limiting the proportion of 

drivers with cognitive and visual impairments, a 

group that is more prone to accidents on the roads 
[6]. 

Secondly, screening techniques used as part of the 

age-based licensing are inadequate to effectively 

assess fitness-to-drive [19]. The proven validity of 

hazard perception test [20] and assessment of 

navigation performance [22] yet remain to be 

effectively utilised in NSW as part of the age-based 

licensing restrictions. 

Thirdly, additional factor reinforcing the 

ineffectiveness of age-based licensing in NSW can 

be found in the relatively low support for the 

intervention from the stakeholders [15]. These 

concerns not only question the policy but also 

impede the level of implementation. A practical 

example can be made of general practitioners who 

are largely unaware of the regulatory measures and 

often do not fulfil their role in the assessment 

process as devised by the policymakers [18]. The 

general lack of stakeholder support stems from the 

mobility concerns which seem to outweigh any 

potential gains in terms of improved road safety [4]. 

 

Decision-making process 

The ongoing policy debate on the topic of age-based 

licensing in NSW seeks to promote an evidence-

based approach to the decision-making process [2]. 

As a result, the Safety Committee established as 

part of the government initiative to promote safety 

on roads has carried out a thorough analysis of the 

patterns in motor vehicle accidents. This level of 

analysis has identified the older population as the 

key group prone to accidents, accounting for 64 out 

of 370 deaths in the last year. Given the higher 

number of traffic errors in this group of the 

population, a relationship between declining driving 

abilities and a higher risk of motor vehicle accidents 

has been formulated, resulting in the age-based 

licensing restrictions [2]. The underlying factors 

shaping the policy discussion can be found in the 

negative impacts of road accidents on the citizens as 

well as the national healthcare system.  

However, while the decision-making process is 

perceived by the government in NSW as evidence-

based, Siren and Haustein [4] considered these 

practices to be largely coercive rather than 

evidence-based. A considerable number of various 

biases can be associated with the decision-making 

process in question, particularly relating to the 

presumed effectiveness of the screening process and 

the generalisation resulting in the identification of 

individuals over 75 years old as the group most 

prone to motor vehicle accidents. The inherent 

factors shaping the dynamics of the studied 

phenomenon, including cognitive and visual 

impairments have been however largely neglected 

or merely attributed to the age. 

 

Public health practitioners’ interventions 

One of the principal features of an effective 

evidence-based approach to decision-making and 

policy formulation should be a continuous 

evaluation of the intervention and its impacts [4]. In 

this context, public health practitioners need to 

continuously monitor and re-assess the presumed 

relationship between age and driving safety. Since 



 

 

Alshahrani et al; Critical Evaluation of NSW Reforms in Introduced age-based Driver Licensing 

National Journal of Medical and Allied Sciences | Vol 10 | Issue 1| 2021 Page 6 

 

the policy intervention itself has been largely 

developed on the basis of a statistical relationship 

between older age and proneness to motor vehicle 

accidents, this relationship should also provide the 

basis for assessing the impacts of the age-based 

licensing. Particular attention however needs to be 

placed on better formulating the studied parameters 

and acknowledging the inherent biases influencing 

the validity of the statistical analysis (e.g. low 

mileage bias).  

An additional area in which public health 

practitioners can aid in the ongoing process for 

promoting road safety lies in the development of 

effective screening methods and training techniques 

for limiting unsafe behaviour. 

The main strategy for public health practitioners to 

voice their concerns about the validity of the age-

based licensing restrictions in NSW is through 

direct queries and validated research studies. 

Comparative assessments between individual 

regions of Australia and highlighting the existence 

of cognitive biases neglected in the formulation of 

the age-based licensing restrictions could provide 

the basis for re-assessing the benefits derived from 

this policy. Furthermore, public health practitioners 

should also emphasise the negative attributes of this 

policy, mainly in the form of reducing mobility, 

seeking to establish a cost-benefit analysis for the 

age-based restrictions on driving [4].  

 

CONCLUSION 

Overall, the general consensus in the empirical body 

of research on age-based licensing suggests that the 

underlying reason for the limited effectiveness of 

this strategy lies in the continued reliance on 

unsystematic screening methods. From an equity 

perspective, the effects of various disabilities rather 

than age should be prioritised in the development of 

licensing policy, yielding a more effective solution 

for preventing unsafe behaviour. Despite the 

continued reliance on evidence-based approach as 

part of the decision-making process, policymakers 

in NSW seem to neglect the wider factors affecting 

age-related unsafe behaviour on the roads. 

Interventions from public health practitioners in the 

form of developing clinical criteria based on 

disabilities, implementing a more effective 

assessment system and promoting training 

opportunities for older drivers are thereby urgently 

needed. 
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INTRODUCTION 

All 9000 species of birds lay eggs and they vary in 

size from the tiny 0.2 gram eggs of humming birds 

to the 9 kg eggs of the extinct elephant bird.  

Mother bird dispenses the fertile eggs as soon as the 

shell is formed to retain mobility. These apparently 

fragile looking eggs are actually engineering 

marvels - the surface resembles an arched bridge 

and for the same reason it can withstand an 

incubating mom’s weight. It takes 26 pounds of 

pressure to break a swan’s egg and 120 pounds to 

smash the egg of an ostrich. These protein-rich eggs 

are a prize to the predators. So  the  birds  have  

developed  innumerable ways of building nests for 

safe hatching and a male bird’s suitability as a pair 

depends on it’s skill in building nests [1-5].  

It is presumed that the earliest form of parental care 

was mono-parental male care [6,7,8]; the next stage of 

evolution replaced this with bi-parental care with a 

few exceptions.  

Ligon and Vehrencamp suggested that male 

incubation existed first and later gave way to shared 

and finally female only incubation [9,10]. 

Between 1975 to early 2005 Andrew Cockburn 

thoroughly compiled articles about parenting 

behaviour in almost all the species of birds. He 

estimated the prevalence of six distinct modes of 

care: use of geothermal heat to incubate eggs, brood 

parasitism, male only care, female only care, bi-

parental care and cooperative breeding [2]. 

 

MATERIAL AND METHODS  

An attempt was made to explain the physiological 

basis of parenting behaviour in animal kingdom as a 

whole. Search strategy comprised of using relevant 

search terms from databases and internet sources 

like Google Scholar, DOAJ, Pubmed, etc.. Ethical 

approval was not required as it was a secondary 

study.  
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ABSTRACT 

 
Parental care of offspring needs a huge investment either by father or mother or both. Most common type of 
care in animal kingdom is single parent care. Even in mammals, only 3-5% invest in bi-parental care . In 
contrary, bi-parental care is the most common form of rearing offspring in birds as seen in about 85% 
species . The ‘good parent hypothesis’ states that birds can invest more energy towards their own survival 
rate by choosing an ideal mate thus investing more towards a bi-parental care and rearing stronger offspring 
than those cared by single parent. Female birds are generally more likely to care for the offspring of males 
that spend more time building nest and build more elaborate nests. As a consequence, the reproductive 
success of males tends to increase with nest size and building behaviour . This article tries to sum up the 
important views proposed by various researchers over last thirty years time and explain it in the light of 
recent advances in physiology.  
Keywords: Birds, parental care, physiology 
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RESULTS 

In the following section various modes of care will 

be discussed and an attempt will be made to explain 

the physiological basis of  parenting behaviour in 

animal kingdom as a whole. 

Methods of providing care in birds: 

Female only care and cooperative breeding are 

known to occur in 8 and 9 of the bird species 

respectively. Bi-parental care by a bonded male and 

female is the most common pattern of care seen in 

75−81% of the species. 1% of the species escape 
parental care through brood parasitism or the use of 

geothermal heat and another 1% of all species have 

male only care. Two of the most widely cited 

statistics concerning sociability and parental care in 

birds are the estimates by Lack [11] that 92% of them 

form pair bonds and Brown [12] reports that 2.5% of 

all birds breed cooperatively. Lack explicitly 

emphasized that pair bonds and biparental care are 

not synonymous. 

Parental care is dynamic and either male or female 

can abandon care to the other at various stages of 

the nesting cycle. The transitions in many families 

are associated with it being either frugivory (fruit 

eating) or nectarivory (nectar eating). In tropics, 

availability of fruits may be patchy and short term; 

hence the males guard the fruiting or flowering trees 

and the females traverse to gather those fruits or 

nectar leading to ‘female only care’. This is known 

as the “Hotspot hypothesis” which was proposed by 

Bradbury [13]. The “Constrained female hypothesis” 

posits that females would rather prefer low quality 

but abundantly available local food to feed the 

chicks and hence they ignore the male help and 

choose freely among males for good genes [14,15] . In 

insectivorous species, males are of premium help in 

obtaining good insects. But if the chicks grow 

slowly and have low metabolism, females become 

the sole care giver. In marshlands rich with 

abundant insects, females alone or in groups can 

take care of the young ones. In these two cases 

females prefer good genes rather than parenting 

skill and huge aggregations of many females at one 

spot can lead to polygyny and evolution of new 

species [16]. Another reason for avoiding male help 

might be due to the fact that presence of male bird 

near the nest attracts predators especially in rain 

forests. Cooperative breeding is mostly seen in 

those species who forage at sea for food but breed 

on the land. Necessity of prolonged  departures to 

forage enforces constant nest attendance  sometimes  

by  the additional birds. In Adelie penguins, non-

breeders or even failed breeders improve survival of 

chicks by huddling, herding into shelter and by 

defending chicks against skuas (predatory seabirds). 

Additional  attendants  also  have  been  seen  in  

many species of tern. Brown skuas are true 

cooperative breeders; males live the early part of 

their lives in clubs in the low quality centres of the 

islands where breeding  occurs. Eventually,  they  

form  coalitions to  drive off  territory  owners. 

Although  there  is  a single chick, mating is 

egalitarian and all coalition males probably  

contribute to paternity over many years. 

Cooperation is well known to be more common 

among residents than migrants. A very large 

proportion (13%) of  all passerines (sparrow, song-

bird or finches) are cooperative breeders. A very 

unusual cooperation in breeding has evolved 

between the small red-breasted geese of Siberian 

tundra and the pegerine falcons. Falcons are fierce 

bird of prey but they don’t prey on geese. So these 

geese nest in tight knots around the falcon’s nests. 

Arctic foxes don’t dare to go close to fierce falcons 

and thus the goose chicks stay safe.  On the other 

hand loud alarm calls of the geese alert the falcons 

to protect their own chicks [5]. 

Brood parasitism is the most cunning method of 

bypassing nest building and parenthood. Cuckoos 

are the most common example and they parasitize 

the nests of a large variety of bird species and 

carefully mimic the colour and pattern of their own 

eggs to match that of their hosts. Each female 

cuckoo specializes in one particular host species. It 

remains profoundly mysterious as to how the 

cuckoo manages to lay eggs designed to accurately 

imitate the host’s eggs [5].  

Polyandry care occurs in roughly 9% of bird species 

(approximately 852 species) [2]. The two forms of 

polyandry are sequential and simultaneous 

polyandry. In sequential polyandry, females will 

first mate with one male and raise the offspring for 

a short period of time. Then they will mate with 

another male and care for that clutch resulting in 

more genetic diversity and quantity of the offspring 

per season. Females never incubate offspring alone 

https://en.wikipedia.org/wiki/Polyandry_in_nature
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unless the male has been killed. Some examples of 

birds who practice sequential polyandry 

include spotted sandpipers and red-necked 

phalaropes. Temminck's stint, little stint, mountain 

plover, and sanderling are very similar because the 

females lay a clutch of eggs and the males incubate 

them. A second clutch is laid that the female 

incubates herself. 

Care needed by the chicks vary widely across the 

species.  Some chicks need constant passive feeding 

for 5−15 days while a chick of ancient murrelet 
(small seabird) is taken to the sea almost as soon as 

it is born. But the most self-sufficient bird on earth 

is the cuckoo-duck chick of Argentina which 

spreads it’s wings just one day after it’s mom drops 

the egg in the nest of an unsuspecting brown 

hooded gull. Chicks of hens and ducks grow within 

the egg and hatch out with fully formed eyes and 

feathers and can move freely. The chicks of the 

American white pelican tell their parents when they 

are too hot or too cold by giving loud and clear 

distress calls from inside the eggs and the parents 

adjust their position accordingly [5]. A new research 

by a team from the department of Zoology, 

University of Cambridge has found that mother bids 

communicate with their developing chicks before 

they even hatch, by changing conditions in the egg. 

Canary mothers leave a message for their chicks 

about the life they will face after birth; in response, 

nestling adjust their begging behaviour! If chicks 

get a message that they will be reared by generous 

parents then they beg more vigorously for food after 

hatching. But chicks that are destined to be raised 

by meaner parents end up being much less 

demanding. 

By attending to messages in the egg, nestlings gain 

weight more rapidly because they match their 

demands to the parents' supply of food, and can 

avoid either begging too little or wasting effort on 

unrewarded begging [17]. 

Factors affecting parental care: 

i) Male-Female ratio : With an increase in available 

mates in some birds (e.g rock sparrow) female 

desertion rate increases leading to more mono-

parental care. When female rock sparrows were 

exposed to an abundant amount of male mates, 

approximately 50% of the females deserted their 

first nest when the hatchlings were on average 14.3 

days old. The fathers successfully took over all 

parental duties [3]. 

ii)  Effect of food on gender ratio: A study on Zebra 

finches showed that sex of an egg depended on the 

amount of nutrients available to the female, not on 

the male’s sperm! Female offspring need more 

nourishment than males to survive because egg 

production is metabolically exhaustive and 

nourishment draining process. Those zebra finches 

who were fed a lower quality diet, laid eggs that 

were lighter and less nutrient-rich which produced 

sons and those fed a higher quality diet produced 

bigger and more nutrient-rich eggs which produced 

daughters.  

In black-backed gull (Larus fuscus) females which 

were adequately fed and had higher body condition 

produced eggs with a lower level of androgens 

(such as testosterone) [18]. This suggests that females 

with a lower body condition (which correlates with 

poor conditions) presumably increase chick quality 

or chick survival by depositing larger quantities of 

androgen in their eggs. Thus the birds increase the 

survivability rate of their species by increasing yolk 

steroids to fight hostile conditions which can be 

seen as ‘pre-birth parental care’ adaptation [19]. 

iii) Timing & Temperature of reproduction: Most 

birds reproduce earlier if spring comes earlier. 

Visser [20] undertook a 6-year-long experiment in 

Great Tits (Parus major) and found that if spring 

came 3 weeks early birds reproduced early due to 

earlier development of breeding plumage and other 

cues. He observed this both in wild and captive 

birds. Higher early spring temperature also led to 

higher levels of parental care stemming from more 

commitment. Because parents find mates to 

reproduce earlier, it can also be seen as a ‘pre-birth 

parental care adaptation’ due to less desertion [3]. 

iv)  Role of maternal antibody: Yolk in the eggs of 

birds contain a maternal antibody IgY which gives 

protection to the growing chicks against disease. 

The carotenoids in egg yolk are infused with 

Vitamin E and anti-oxidants which prevent 

destruction of IgY and also foetal tissues; this also 

can be seen as a form of ‘pre-birth parental care’ 
[21]. 

v)  Ornamental cues and parental care: There is a 

positive correlation between ornamental cues and 

parental care as seen in Iberian rock sparrows 

https://en.wikipedia.org/wiki/Spotted_sandpiper
https://en.wikipedia.org/wiki/Red-necked_phalarope
https://en.wikipedia.org/wiki/Red-necked_phalarope
https://en.wikipedia.org/wiki/Temminck%27s_stint
https://en.wikipedia.org/wiki/Little_stint
https://en.wikipedia.org/wiki/Mountain_plover
https://en.wikipedia.org/wiki/Mountain_plover
https://en.wikipedia.org/wiki/Sanderling
https://en.wikipedia.org/wiki/Lesser_black-backed_gull
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(Vincenta garcia navas). Males show greater effort 

and visit their offsprings more frequently if their 

females have a larger yellow chest patches [3]. 

But this good parent hypothesis is challenged in 

other species; in common yellowthroats of USA, no 

positive correlation was seen in males having black 

face mask or yellow ventral patch as they didn’t put 

much investment towards their young ones and their 

females were also not affected by these ornamental 

cues. C. R. Freeman-Gallant of  the department of 

biology at Skidmore college, NY, USA concluded 

that, larger ornamental cues on males rather led 

them to more male-male competition to find mates 

for future reproductive success or holding 

territories. In Pied flycatchers, younger males with 

large badge size get hold of territory by competing 

with other males and provide less parental care 

while females adjust their parental investment to 

accommodate the male [22]. 

 

Discussion on the physiological basis of 

parenting habits:  

In most of the birds species, parents invest 

profoundly in their offspring as a mutual effort, 

making a majority of them socially monogamous 

for the duration of the breeding season. But DNA 

fingerprinting has revealed that as many as a fifth of 

the eggs produced by female birds, believed to be 

monogamous, had not been sired by their regular 

partners. Also there is evidence for jealousy 

between competing females for a particular male 

and even divorce among mates who fail to rear 

offsprings! The superb fairy wren of Southern 

Australia is the most promiscuous bird in the world.  

Both males and females have multiple partners and 

scientists have concluded that these “extra-marital” 

liasons among superb fairy wren are largely 

motivated by wanting to increase their chances at 

successful breeding [5]. 

A variety of social, environmental, physiological, 

and experiential factors influence parental 

behaviour, but the most important hormonal factor 

is elevated prolactin (PRL) which is often 

reinforced by previous elevation of the sex steroids.  

Prolactin secretion and parental behaviour appear to 

be mutually reinforcing as contact with eggs or 

chicks often elevates PRL. Elevated testosterone 

and paternal behaviour are generally mutually 

exclusive. Environmental stress, which elevates 

corticosterone and decreases PRL, can decrease 

parental behaviour while elevating survival 

behaviours in adults [23].  Progesterone can also 

interact with testosterone in modulating male 

behaviour. A study in ‘challenged’ (male-male 

competition) male rufus horneros (oven bird) 

showed that their progesterone level was high 

during mating period and testosterone was low 

during parental care though the ratio of 

progesterone to testosterone was similar in both the 

periods but the ratio was  higher  than  that  in  the  

control (non-challenged) birds. The experiment 

showed that territorial aggression triggered 

hormonal pathways differently depending on the 

stage of the breeding cycle [24]. 

Fathering  behaviour  in  mammals  is  rare  and  

only 3−5% of mammals exhibit biparental care 
whereas it’s the most common in  birds. RNA 

sequencing identified a group of genes in male 

prairie  voles (field mice) located in their medial 

pre-optic area (MPOA) which are involved in 

various processes like immune function, 

metabolism, synaptic plasticity and remodelling of 

dendritic spines. This study showed how gene 

expression changed across the transition to 

fatherhood and affected the male parenting 

behaviour with respect to different social 

experiences [1]. 

Lastly,  all  animals  have  a  generic  pattern  of  

basic instinctive behaviours but their behaviour 

demands changes as per the change in the internal 

and external environments. Social learning of a 

juvenile bird initially happens by observing parents 

(vertical transmission) and subsequently by 

observing others (horizontal/oblique transmission). 

Early social experience with parents affect foraging 

decisions but later social environments lead the 

juveniles to modify their behaviour [25].  In the 

chick, a common generic pattern underlies both 

hatching and walking but modulatory inputs can 

essentially change all the functional components of 

a single anatomically defined network. Some of the 

probable mechanisms of these neuromodulations 

are i) serotonin induced change in K-current that 

modulates membrane potential and ii) change in 

synaptic efficacy by regulating the amount of 

neurotransmitter release thus affecting Excitatory 
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post-synaptic potentials (EPSPs) and Inhibitory 

post-synaptic potentials (IPSPs) [26]. Another study 

on female Nicrophorus vespilloides (Burying 

beetle) found upregulation of seven neuropeptides 

especially two kinins  (tachykinin and sulphakinin) 

during parenting which may explain the evolution 

of social and parental skill in animal kingdom as a 

whole [27].  

The study of parenting habits is absolutely 

fascinating. The most intriguing question is what 

makes a good parent? Is it biological nature or 

experience or both? It is important to understand the 

neuro-hormonal basis of the parenting behaviour 

which has mostly been studied in animal and avian 

models. In mammals, the most commonly studied 

species are rats, mice and rhesus monkeys. These 

studies in animal models have yielded a rich source 

of hypotheses for human studies. 

 The neurobiology of mothering has been linked to 

the level of falling progesterone and rising 

oestrogen, prolactin and most importantly oxytocin 

which act in the medial pre-optic area (MPOA) to 

make pup stimuli salient to the new mother which 

results in release of dopamine and involvement of 

mesolimbo-cortical 'motivation system' [28, 29].   

The neurobiology of fathering is far less studied 

than the neurobiology of mothering.  The most 

consistent finding from the animal literature is that 

testosterone is usually antithetical to male parenting 
[30]. Testosterone, on the other hand, decreases in 

men who become involved fathers [31].  

Parents in modern society face tremendous 

challenge to provide quality childcare that 

increasingly strain sensitive nurturing of the child. 

There is mounting evidence that the very structure 

of the human brain is altered by the cognitive 

challenges inherent in learning how to parent [31]. 

 

CONCLUSION: 

In future, the great variety of parental caregiving 

systems displayed by animals should be thoroughly 

explored and most importantly, cross-talk between 

animal and human subjects research should be 

promoted. 
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INTRODUCTION 

Shock due to an injury in an otherwise healthy 

patient is reported as “Traumatic Shock”. Also, it is 

characterized by severe tissue damage due to severe 

injuries, burn injuries or multiple fractures. It is a 

condition in which circulation fails to meet the 

nutritional requirement of the cells and at the same 

time fails to remove the metabolic waste products. 

Uncontrolled bleeding remains a leading cause of 

prevenFigure death after trauma [1]. Burn shock is a 

specific form arising from severe injury by heat. 

The most important apparent abnormality in this is 

loss of plasma or exudates from burnt surface. Burn 

shock is a unique combination of hypovolemic and 

distributive shock, accompanied by cardiogenic 

shock. Chest trauma accounts for approximately 

20%- 25% of mortality in trauma patient [2,3].These 

patients may present as tension pneumothorax, 

pneumothorax, open pneumothorax, hemothorax, 

flail chest, pulmonary contusion, cardiac tamponade 

etc. Abdominal injuries may be life threatening and 

should be approached cautiously. So, patients of 

abdominal trauma should have rapid assessment, 

stabilization and early surgical consultation to 
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ABSTRACT 

 
Introduction: Clinically, patients of Traumatic Shock present with weakness, increased thirst, restlessness, 
dehydration, low blood pressure, absent or weak pulse, and altered sensorium. Treatment begins with 
resuscitation, control of bleeding, extra cellular fluid replacement and local treatment of cause. Hemostatic 
resuscitation is a recent concept in patients of severe trauma. It is a key component of damage control 
resuscitation. After resuscitation, intensive monitoring is to be done for better results. The aim of present 
study was to observe the efficacy of early resuscitation and recurrent monitoring to reduce morbidity and 
mortality in patients of traumatic shock.  
Material and Methods: The study was conducted in 50 patients of Traumatic Shock, admitted in Pt. Ram 
Prasad Bismil Hospital, affiliated to Autonomous State Medical College, Shahjahanpur, (U.P.), from 15th 
November 2019 to 15th August 2020. The study subjects suffered from burn injuries, chest injuries, 
abdominal injurious and other multiple injuries. This study observed the efficacy of early resuscitation and 
recurrent monitoring in patients of traumatic shock. Prior approval from Institutional ethics committee was 
obtained. 
Results: The causes of Traumatic Shock in this study are burn injuries with more than 50% TBSA (36%), 
Multiple (100%),CT chest (20%), CT abdomen (16%)and CT head (14%).Out of total 50 patients, 64% 
cases were treated by conservative treatment and 36% cases were treated by surgical treatment. The overall 
mortality was 26%. 
Conclusion: Resuscitation rather damage control resuscitation is very important in the management of 
traumatic shock. Resuscitation and intensive monitoring plays an important role for better survival. 
Keywords: Traumatic Shock, imaging techniques, damage control resuscitation, monitoring 
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maximize the chances of successful outcome [4]. 

Clinically, patients of Traumatic Shock present 

symptoms and signs in the form of weakness, 

increased thirst, restlessness, sweating, dehydration, 

low blood pressure, absent or weak pulse with 

tachycardia and altered sensorium etc. Treatment of 

traumatic shock begins with resuscitation, control of 

bleeding if any and local treatment of cause. If there 

is blood loss, it is best replaced by fresh blood 

having active red cells, platelets, sFigure and labels 

coagulation factors and plasma proteins [5]. 

Crystalloid and colloid in the pre-hospital 

resuscitation setting has been associated with an 

increased risk of coagulopathy [6]. Hemostatic 

resuscitation is a recent concept in patients of severe 

traumatic injury. It is a key component of damage 

control resuscitation. It involves resuscitation with 

blood components with the aim to maintain 

circulation volume, limit ongoing bleeding, and 

prevent the lethal triad of hypothermia, acidosis and 

acute coagulopathy. The Concept of Damage 

Control Resuscitation (DCR) in crisis is well suited 

to the care of the critically ill patients. Severely 

injured patients who sustain large blood loss often 

develops the lethal triad of coagulopathy, 

hypothermia and metabolic acidosis [7]. Each of 

these disturbances ultimately produces irreversible 

shock [8]. DCR attempts to prevent, rather than to 

treat coagulopathy as the most treaFigure arm of the 

lethal triad [9,10]. Use of this approach has been 

demonstrated to decrease mortality, facilitate earlier 

abdomen closure and decrease the length of stay 
[11,12]. A systolic blood pressure goal of 80mm Hg to 

90 mm Hg was deemed beneficial before surgery 
[13]. After DCR, recurrent monitoring in the form of 

continuous heart rate, oxygen saturation, non-

invasive blood pressure and hourly urine output 

measurement is to be done. Apart from this, many 

patients require aggressive invasive intensive 

monitoring like central venous pressure and 

invasive blood pressure. The degree of lactic 

acidosis should be measured as it is sensitive for 

both diagnosis of shock and monitoring the 

response of therapy. Therefore, the broad aim in this 

study was to observe the efficacy of early 

resuscitation and recurrent monitoring to reduce the 

mortality and morbidity in patients of traumatic 

shock. 

MATERIAL AND METHODS: 

The present study was conducted among 50 patients 

of Traumatic shock, admitted in Pt.  Ram Prasad 

Bismil Hospital, affiliated to Autonomous State 

Medical College Shahjahanpur, (U.P.), from 15th 

November 2019 to 15th August 2020. The study 

subjects had burn injuries, chest injuries, abdominal 

injuries and other multiple injuries. A written 

consent from all the patients and institutional ethics 

committee approval were obtained. 

Inclusion Criteria: Patients willing to participate in 

this study and Patients of Traumatic Shock 

especially burn injury (more than 50%TBSA), 

Chest injuries, Abdominal injuries and some other 

multiple injuries were excluded. 

Exclusion Criteria:  Non Traumatic cases of shock 

and Patients having co-morbidities were excluded. 

Investigations: After  routine blood investigations 

(CBC, Blood Sugar, KFT & Sodium & Potassium, 

Prothrombin time, Platelet count & serum lactate) 

following imaging techniques (X-Ray chest, 

abdomen and other involved parts, CECT chest, 

CECT abdomen and CECT head) were performed.  

Data was analysed using SPSS version 22.0 and 

presented in form of Figures  and graphs. . 

RESULTS:  

Out of the total 50 patients, a higher proportion 

presented with burn injury (36%), chest injury 

(20%), abdominal injury (16%) & other multiple 

injuries (28%). About 64% patients were treated by 

conservative treatment while remaining 36% were 

treated surgically. Overall mortality observed was 

26%.  
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Figure 1: Distribution of study subjects according to 

age group and gender. 
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This study includes 31 males and 19 females. In the 

ratio of male to female 1.6:1, maximum number of 

patients was between age group 30 years to 50 years 

with male preponderance. 

Figure 2: Distribution of study subjects according to 

symptoms 
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Weakness was the most common symptom (100%), 

followed by increased thirst (88%), restlessness 

(56%) and sweating (36%). 

 

 

 

 

3: Distribution of study subjects according to signs 

44
32

21
12

3 2 1

88

64

42

24

6 4 2 NO. OF PATI

PERCENTAG

 

Dehydration was the most common sign 

encountered in 50 patients (88%), followed by Low 

blood Pressure (64%), Weak Pulse with 

Tachycardia (42%), Tachypnoea (24%), Oliguria 

(6%), Altered Sensorium (4%) and Non palpable 

pulse (2%). 

Figure 4:  Distribution of study subjects according 

to the stage of Shock 
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There were 44% mild cases followed by 36% 

Moderate cases and 20 % severe shock. 
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Figure 5: Distribution of study subjects according to 
cause of Traumatic Shock 
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Above Figure shows 36% burn injury patients, 

followed by 28% multiple injury, 20% chest injury 

and 16 % abdominal injury. 

Figure 6: Distribution of study subjects according to 
imaging techniques 
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In above study X-Ray was done in all 50 patients 

(100%), followed by chest (20%) ,CT Abdomen 

(16%) and CT head (14%). 

 

Figure 7: Distribution of study subjects according to 
treatment and mortality 
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Above Figure shows 64% cases were treated by 

Conservative treatment and 36% cases were 

treatment by Surgical treatment. Overall mortality 

in our study was 26%. 

DISCUSSION: The study was done to discuss the 

efficacy of early resuscitation and recurrent 

monitoring in a traumatic shock patient. Traumatic 

shock is a conventional term indicating shock 

arising from trauma in a broad sense, but is of 

practical benefit to explain complex systemic 

dysfunction following multiple traumas. 

Resuscitation rather damage control resuscitation is 

very important in the management of traumatic 

shock. The principle objectives of fluid and blood 

resuscitation in Traumatic shock are to restore 

intravascular volume sufficient to maintain oxygen 

carrying capacity and tissue perfusions for adequate 

cellular oxygen delivery and to prevent or correct 

derangement in coagulation [14]. Damage control 

resuscitation is more than a single technique or 

treatment but rather many strategies that combine 

resuscitation and surgical care. It focuses on rapid 

resuscitation with blood, rapid hemorrhage control 

and correction of metabolic derangements.  Trauma 

triad of death is a medical term describing the 

combination of hypothermia, acidosis and 

coagulopathy [15]. This combination is commonly 

seen in patients who have sustained severe 

traumatic injury and results in a significant rise in 

mortality [16].  

In our study, the ratio of male to female was 1.6 and 

commonest age group was between 30 years to 50 

years. While in other studies male to female ratio 

was 2.7:1[17]. Several studies have indicated that 

males are major risk factors for infections and 

multiple organs failure after trauma and blood loss 
[18,19]. The commonest age group observed in other 

studies was younger people less than 45 years of 

age [20,21]. These results are similar to our study. The 

symptoms observed were weakness (100%) 

followed by increased thirst (88%), restlessness 

(56%) and sweating (36%) in this study. The signs 

were Dehydration (88%) followed by Low blood 

Pressure (64%), Weak Pulse and tachycardia (42%), 

Tachypnoea (24%), Oliguria (6%), Altered 

Sensorium (4%) and Non palpable   pulse (2%) in 
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the present study. This can be compared to the  

study by Gregory et al were tachycardia was present 

in 35-39% [22].The incidence of post traumatic acute 

kidney injury varied from 0.098 to 8.4% in 

published series[23,24], while in our study it was 

found to be 6%. Altered sensorium in our study was 

found to be 4% while in another study it was found 

to be 2.1% [25]. Overall mortality in this study was 

26% as compared to 30% mortality in a previous 

study [26]. 

CONCLUSION:  
Managing traumatic shock patients is complex and 
difficult. The mortality rate of these patients 
remains high. Resuscitation and intensive 
monitoring plays an important role for better 
survival. 
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INTRODUCTION  

Ovarian cancer is one of the most common 

gynecologic cancers that rank third after cervical 

and uterine cancer. It is the 7th cause of death and 

morbidity in females worldwide1. Women are at 

risk of developing ovarian cancer 1 in 75 and 1 in 

100 will be at risk of death due to this fatal 

condition2. The World Health Organization 

categorized ovarian cancer on the basis of tissue of 

origin: Epithelial surface tumor (65%), ovarian 

germ cell (15%), sex cord tumor (10%), metastatic 

ovarian tumor (5%), and miscellaneous ovarian 

tumor (5%). In most of the population-based cancer 

registries in India, ovarian cancer is the third 

leading site of cancer among women, trailing 

behind cervix and breast cancer3,4,5. India with more 

than one billion population has a huge burden of 

cancer ovary. Most of the ovarian cancers are 
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ABSTRACT 

 
Introduction: Ovarian cancer is one of the most common gynecologic cancers. The World Health 
Organization categorized ovarian cancer on the basis of tissue of origin. The prognosis for women with 
advanced stage disease is poor. Paclitaxel-platinum doublet chemotherapy and optimal cytoreductive 
surgery are the standard of care for advanced epithelial ovarian carcinoma. Neutropenia is the most serious 
hematologic toxicity of cancer chemotherapy. Neuropathy is often associated with Paclitaxel chemotherapy. 
Peripheral neuropathy negatively impacts quality of life in patients. The most common clinical 
neurotoxicity associated with paclitaxel administration is a predominantly sensory peripheral neuropathy. 
This study was undertaken to assess the safety of Paclitaxel Carboplatin chemotherapy regimen in patients 
with Cancer Ovary and to observe the toxicities.  
Material and Methods: This was an observation study. All patients with epithelial cancer ovary and 
received Paclitaxel plus Carboplatin chemotherapy were included in this study. The patient characteristics 
like Age of patient, ECOG performance status, histopathology of the tumour, Stage of disease at 
presentation were recorded. The performance status was assessed before and after chemotherapy Staging 
was done using FIGO classification. Toxicities were recorded at the end of each cycle. 
Results: A total of 78 patients were studied in three years. Mean age was 52.37 years. The majority of the 
patients presented with stage 3 disease and most of the patients were found to have serous carcinoma. 
Sensory peripheral neuropathy was seen in 25.64% patients and Motor Neuropathy11.54% of patients. 
Neutropenia was the most important haematological toxicity and 7 patients needed chemotherapy 
postponement.  
Conclusion: Sensory neuropathy is more than motor neuropathy. Chemotherapy was well tolerated by most 
of the patients. Neutropenia was the most important toxicity which resulted in postponement of 
chemotherapy. 
Key words: Cancer ovary, paclitaxel carboplatin, chemotherapy, toxicity. 
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initially operated by general gynecologists since 

trained gynecological oncologists are very few in 

the country5,6.The hindrances for not diagnosing 

this tumor early are late presentation and ineffective 

screening modalities. According to National 

Comprehensive Cancer Network recommendations, 

monitoring of CA-125 concentration is not 

obligatory for follow-up, but it is common in 

everyday clinical practice. Ovarian tumors are often 

difficult to detect until they are advanced in stage or 

size, as symptoms are vague and insidious. Radical 

Surgery still remains the cornerstone towards cure 

in the management of cancer ovary6,7,8.  

Paclitaxel and carboplatin became the standard of 

care in the management of epithelial ovarian 

carcinoma. Complete resection of all macroscopic 

disease (optimal cytoreduction) is the single most 

important independent prognostic factor in 

advanced early ovarian cancer (EOC). Neoadjuvant 

chemotherapy followed by interval debulking 

surgery has been proposed in the management of 

advanced ovarian cancer. For Stage III and IV 

ovarian cancers, almost 2/3rd of the participants 

have the experience of complete cytoreduction after 

neoadjuvant chemotherapy8,9. Chemotherapy plays 

a pivotal role in the management of ca ovary. It is 

indicated in all patients with high grade disease 

irrespective of the stage of disease and in patients 

with stage 1c and above. Paclitaxel-platinum 

doublet chemotherapy and optimal cytoreductive 

surgery are the standard of care for advanced 

epithelial ovarian carcinoma. The Paclitaxel 

Carboplatin regimen has been studied as adjuvant 

therapy in ovarian cancer and primary treatment of 

relapsed platinum-sensitive ovarian cancer. The 

standard dose of this regimen is 175mg/m2(Body 

surface area) of Paclitaxel and Carboplatin dose of 

Area Under Curve (AUC) 5 to 6 both given as IV 

administration. Both the drugs are repeated every 21 

days8,10,11,12. Paclitaxel injection produces 

hypersensitivity reactions in about 10% of patients. 

Routine prophylactic pre-medications should be 

given prior to paclitaxel administration. Cytotoxic 

chemotherapy predictably suppresses the 

hematopoietic system, impairing host protective 

mechanisms. Neutropenia is the most serious 

hematologic toxicity of cancer chemotherapy, often 

limiting the doses of chemotherapy that can be 

tolerated. The degree and duration of the 

neutropenia determine the risk of infection. Because 

neutropenia reduces the signs and symptoms of 

infection, patients with neutropenia often may 

present with fever as the only sign of infection11,12. 

Neuropathy is often associated with Paclitaxel 

chemotherapy. Peripheral neuropathy negatively 

impacts quality of life in cancer patients and 

survivors. 20–100% of patients develop a condition 

known as chemotherapy-induced peripheral 

neuropathy (CIPN). CIPN occurs when peripheral 

nerves are damaged, resulting in abnormal sensory 

function, and pain or loss of motor control. The 

most common clinical neurotoxicity associated with 

paclitaxel administration is a predominantly sensory 

peripheral neuropathy. The neurotoxicity is dose- 

and infusion-duration related, and most frequently 

occurs when the dose of paclitaxel per 

administration exceeds 250 mg/m2 infused over 24 

hours13,14,15,16. This study was undertaken with the 

following objectives 

To study the safety of Paclitaxel Carboplatin 

chemotherapy regimen in patients with Cancer 

Ovary and to observe the toxicities 

To study the age distribution, performance status, 

histological type and stage of disease at 

presentation. 

 

MATERIAL AND METHODS   

This observation study was conducted at a Tertiary 

cancer care centre of South Kerala for a period of 

THREE years from August 2016 to July 2019 after 

getting clearance from the Institutional Research 

committee and the Institutional Ethics committee. 

The study was conducted at the cancer department 

where patients received chemotherapy mainly in the 

day care chemotherapy ward. All patients with 

epithelial cancer ovary who were having indication 

for chemotherapy and received Paclitaxel plus 

Carboplatin chemotherapy were included in this 

study after getting informed consent from all the 

patients. Patients above 75 years of age and with 

ECOG performance 3 and above were excluded 

from this study. The patient characteristics like Age 

of patient, ECOG performance status, 

histopathology of the tumour, Stage of disease at 

presentation were recorded. The performance status 

was assessed before and after chemotherapy Staging 

was done using FIGO classification 2014. 
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GRADE ECOG PERFORMANCE STATUS 

0 
Fully active, able to carry on all pre-

disease performance without restriction 

1 

Restricted in physically strenuous activity 

but ambulatory and able to carry out work 

of a light or sedentary nature, e.g., light 

house work, office work 

2 

Ambulatory and capable of all self-care 

but unable to carry out any work activities; 

up and about more than 50% of waking 

hours 

3 

Capable of only limited self-care; confined 

to bed or chair more than 50% of waking 

hours 

4 
Completely disabled; cannot carry on any 

self-care; totally confined to bed or chair 

5 Dead 

FIGO staging for Ca Ovary 

Stage 1A: Tumor limited to 1 ovary, capsule intact, 

no tumor on surface, negative washings.  

Stage 1B: Tumor involves both ovaries otherwise 

like IA. 

Stage 1C: Tumor limited to1 or both ovaries with 

surgical spill, and/or Capsule rupture before surgery 

or tumor on ovarian surface, and/or Malignant cells 

in the ascites or peritoneal washings 

Stage 2A: Extension and/or implant on uterus 

and/or Fallopian tubes 

Stage 2B: Extension to other pelvic intra peritoneal 

tissues 

Stage 3A: Positive retroperitoneal lymph nodes and 

/or microscopic metastasis beyond the pelvis 

Stage 3B: Macroscopic, extra pelvic, peritoneal 

metastasis ≤ 2 cm ± positive retroperitoneal lymph 
nodes. Includes extension to capsule of liver/spleen. 

Stage 3C: Macroscopic, extra pelvic, peritoneal 

metastasis >2 cm ± positive retroperitoneal lymph 

nodes. Includes extension to capsule of liver/spleen 

Stage 4A: Pleural effusion with positive cytology 

Stage 4B: Hepatic and/or splenic parenchymal 

metastasis, metastasis to extra-abdominal organs 

(including inguinal lymph nodes and lymph nodes 

outside of the abdominal cavity 

 

The dose of Paclitaxel was 175mg/m2 of body 

surface area and the dose of Carboplatin was Area 

under curve (AUC) 5 to 6. Both the drugs were 

given as IV infusion on day 1 and Paclitaxel was 

given as three hour infusion prior to Carboplatin. 

All the patients received premedication with 

Steroids, Antiemetic andAntihistamine. 

Dexamethasone was the steroid of choice, and 

Pheniramine was used as antihistamine. 

Ondansetron and Granisetron were used as 

antiemetic. The chemotherapy regimen consists of 6 

cycles of the drugs being repeated every 21 days. 

The response to the treatment was assessed by 

doing serum CA-125 and by doing USG-Abdomen.   

Toxicities were recorded at the end of each cycle 

and were graded accordingly using the National 

Cancer Institute- Common Terminology Criteria 

version 4. Peripheral sensory Neuropathy was 

graded as 

Grade 1: Asymptomatic; loss of deep tendon 

reflexes or paresthesia 

Grade 2: Moderate symptoms; limiting instrumental 

activity of daily living (ADL) 

Grade 3: Severe symptoms; limiting self-care ADL 

Grade 4: Life-threatening consequences;urgent 

intervention indicated 

Grade 5: Death 

 

Peripheral Motor Neuropathy was observed and 

graded as 

Grade 1: Asymptomatic; clinical or diagnostic 

observations only; intervention not indicated 

Grade 2: Moderate symptoms; limiting instrumental 

ADL 

Grade 3: Severe symptoms; limiting self-care ADL; 

assistive device indicated 

Grade 4: Life-threatening consequences; urgent 

intervention indicated 

Grade 5: Death 

 

According to the National Cancer Institute- 

Common Toxicity Criteria, Nausea was graded 

from 0 to 3 and vomiting was graded from 0 to 

4.Anaemia, Neutropenia and Thrombocytopenia 

were graded from 1 to 4. Note was taken of all the 

other adverse events related to this chemotherapy 

regimen.  All the data were compiled and analysed 

on Microsoft Excel. For all qualitative variables 

proportion or percentage were calculated. For all 

quantitative variables, mean and standard deviation 

was calculated and test of significance was done 

using Inferential Analysis. 
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RESULTS 

A total of 78 patients with radiological and 

pathological diagnosis of epithelial carcinoma ovary 

and received Paclitaxel Carboplatin chemotherapy 

were included in the study. Most of the patients 

received chemotherapy in the day care ward of our 

hospital.  

The age of patients in this study ranged from 30 to 

69 and the mean age was 52.37 years. The youngest 

patient was 30 years of age at diagnosis. The 

maximum number of patients was in the age group 

51-60 years. The age distribution was 21-30 years -

1 patient (1.28%); 31-40 years there were 8 patients 

(10.26%); 41-50 years there were 18 patients 

(23.08%); 51-60 years there were 35 patients 

(44.87%) and in age group >60 there were 16 

patients (20.51%). (Figure 1) 
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Figure 1: Age distribution of patients 

 

Staging of the disease was done using the FIGO 

2014 staging system. Out of the 78 patients at 

presentation Stage 1 was seen in 6(7.69%), stage 2 

in 13(16.67%), stage 3 in 48(61.54%) and stage 4 in 

11(14.10%) patients. The majority of the patients 

presented with stage 3 disease. (Figure 2) 

 

The patients were classified according to the 

histopathology of the tumours and the result showed 

that the majority (39) of the patients had Serous 

carcinoma (50%).  There were 10 patients with 

Mucinous carcinoma (12.82%). There were 18 

patients with Endometrioid carcinoma (23.08%) and 

Clear cell carcinoma were found in 6 patients 

(7.69%) and 5 patients (6.41%) had Brenner 

carcinoma. The majority of the patients were found 

to have serous carcinoma of the ovary.  (Figure 3) 
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Figure 2: Distribution of patients as per Stage of 

disease 
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Figure 3: Distribution of patients as per Histological 

types  

 

 

The performance status of the patient was assessed 

before and after chemotherapy using the ECOG 

performance scale. Pre Chemotherapy the 

performance status was ECOG 0- 8 (10.26%) 

patients, ECOG 1- 42 (53.84%) patients and ECOG 

2- 28 (35.9%) patients. The majority of patients had 

a performance scale ECOG 1. After chemotherapy 

the performance scale was found to be ECOG 1 – 

26 (33.33%) patients, ECOG 2- 32 (41.03%) 

patients, ECOG 3- 16 (20.51%) patients and ECOG 
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4 in 4 (5.13%) patients. The patients were found to 

have performance status 3 and 4 post chemotherapy 

whereas the majority of patients had ECOG 1 

before chemotherapy. (Figure 4) 
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Figure 4: Distribution of patients according to 

ECOG performance status 

 

On studying the occurrence and pattern of both 

Sensory and Motor Neuropathy the following was 

the result. Sensory peripheral neuropathy was seen 

in 20 (25.64%) patients and Motor Neuropathy was 

seen in 9 (11.54%) patients. Out of the sensory 

neuropathy patients 12 had Grade 1, 6 had Grade 2, 

and 2 had Grade 3 sensory neuropathy. Out of the 

12 patients with motor neuropathy there were 5 

patients with Grade 1, 3 patients with Grade 2 and 1 

patient had Grade 3 motor neuropathy. (Figure 5) 
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The haematological toxicity of this chemotherapy 

regimen was studied and the result found was 

Anemia in 6 (7.69%) patients, Neutropenia in 15 

(26.24%) patients and Thrombocytopenia was 

found in 2 (2.56%) patients only. Out of the 6 

patients with Anemia 4 had Grade 2 and 2 patients 

had Grade 3 Anemia. Out of the 15 patients with 

Neutropenia 8 patients had Grade 2 and 7 patients 

had Grade 3 Neutropenia. Thrombocytosis of Grade 

2 was seen in 2 patients. All the 7 patients with 

grade 3 neutropenia required postponement of 

chemotherapy. 

Alopecia was seen in all the patients receiving 

chemotherapy and this was seen significantly after 

the second chemotherapy. Nausea was another 

major symptom and was found to be Grade 0 in 

40(51.28%) patients, Grade 1in 28(35.90%) 

patients, Grade 2 in 9(11.54%) patients and only 

1(1.28%) patient developed Grade 3 Nausea. Out of 

the 38 patients who had nausea, 7 had diarrhoea. 

Vomiting was also graded and we found Grade 0 in 

32(41.03%) patients, Grade 1 in 20 (25.64%) 

patients, Grade 2 in 25 (32.05%) patients and Grade 

3 in 1(1.28%) patient. 

The other symptoms that were associated with this 

chemotherapy regimen were Myalgia which was 

seen in 34 (43.59%) patients, Arthralgia in 23 

(29.49%), Fatigue in 44 (56.41%) patients, 

Mucositis was seen in 16 (20.51%) patients and 

Diarrhoea in 7(8.97%) patients. 1 patient had 

developed Grade 1 hypersensitivity reaction but 

none of the patients had developed any severe 

allergic reaction. 

 

DISCUSSION 

This study was done to assess the toxicity of 

Paclitaxel Carboplatin chemotherapy regimen in 

patients with carcinoma ovary and also to study the 

Age, performance status, histological type and stage 

of disease at presentation. The study was done in 78 

patients with epithelial carcinoma ovary who 

received chemotherapy with Paclitaxel and 

Carboplatin. 

The age of the patients in the study population 

ranged from 30 to 69 years and the mean age was 

52.37 years. In our study the stage of the patients at 

presentation was stage 1 in 6(7.69%), stage 2 in 

13(16.67%), stage 3 in 48(61.54%) and stage 4 in 

11(14.10%) patients. In the study by P Basu et al9 in 
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218 patients with ca ovary the mean age at 

presentation was 48.8 years and more than 80% of 

the patients had stage 3 or 4 disease at the time of 

registration. Characteristics of patients in the 

Scottish Randomised Trial in Ovarian Cancer 1 by 

Paul A et al17 the median age was found to be 59 in 

the 1077 patient population and 80.5% of patients 

had stage 3 or 4 disease. 

The majority of the patients had serous carcinoma 

ovary (50%). There were 18 (23.08%) patients with 

Endometrioid carcinoma. Mucinous carcinoma was 

diagnosed in 10 (12.82%) patients, Clear cell 

carcinoma were found in 6 patients (7.69%) and 

Brenner carcinoma in 5 patients (6.41%). In the 

study by Paul A et al, 44% of the patients had 

serous carcinoma, 12% had Endometrioid cancer, 

4% of Mucinous carcinoma and 5% had clear cell 

carcinoma. 

The performance status of the study population was 

assessed before and after chemotherapy using the 

ECOG performance scale. Pre Chemotherapy the 

performance status was ECOG 0- 8 (10.26%) 

patients, ECOG 1- 42 (53.84%) patients and ECOG 

2- 28 (35.9%) patients. The majority of patients had 

a performance scale ECOG 1 during the pre-

chemotherapy assessment with no patients in the 

ECOG 3 or 4 performance scale. During post-

chemotherapy the performance scale was found to 

be ECOG 1 – 26 (33.33%) patients, ECOG 2- 32 

(41.03%) patients, ECOG 3- 16 (20.51%) patients 

and ECOG 4 in 4 (5.13%) patients.  The patients 

were found to have performance status 3 and 4 post 

chemotherapy whereas the majority of patients had 

ECOG 1 before chemotherapy. In the study done by 

Shawky H et al18, 55.6% of the patients presented 

with ECOG 1 status whereas Paul et al found 87% 

patients to have ECOG 0-1. 

Peripheral neuropathy is the most important dose 

limiting toxicity of this chemotherapy regimen as 

reported in many literatures. We studied the sensory 

and motor neuropathy that occurred in our study 

population and found that sensory peripheral 

neuropathy was seen in 20 (25.64%) patients and 

Motor Neuropathy was seen in 9 (11.54%) patients. 

Out of the sensory neuropathy patients 12 had 

Grade 1, 6 had Grade 2, and 2 had Grade 3 sensory 

neuropathy. Out of the 12 patients with motor 

neuropathy there were 5 patients with Grade 1, 3 

patients with Grade 2 and 1 patient had Grade 3 

motor neuropathy.In the study by Shawky et al the 

incidence of peripheral neuropathy is found to be 

12.5%. In the study by Paul et al, he has reported 

the incidence of neurosensory as 78% and 

neuromotor as 16%. 

Haematological toxicities included Anemia in 6 

(7.69%) patients, Neutropenia in 15 (26.24%) 

patients and Thrombocytopenia in 2 (2.56%) 

patients only. Out of the 6 patients with Anemia 4 

had Grade 2 and 2 patients had Grade 3. Out of the 

15 patients with Neutropenia 8 patients had Grade 2 

and 7 patients had Grade 3. All the 7 patients with 

grade 3 neutropenia required postponement of 

chemotherapy. Postponement of chemotherapy may 

affect the overall outcome of the treatment but was 

not studied in our study19,20. Thrombocytosis of 

Grade 2 was seen in 2 patients. In a recent study by 

Chen Yu Huang et al21 with weekly paclicarbo 

chemotherapy he has a reported incidence of 

Anemia 22.7%. Thrombocytopenia 13.6% and 

Neutropenia 77.3%. The study by Shawky et al 

reported Grade 3 Anemia in 9.4%, Grade 3 

Thrombocytopenia in 6.3%. Grade 3 and 4 

neutropenia was seen in 25% and 3.1% 

respectively.   

Alopecia was seen in all patients who received 

Paclitaxel Carboplatin chemotherapy and this was 

significant after the second chemotherapy. Most of 

the literatures have observed the same finding. 

Nausea was another major symptom and was found 

in 48.72% of the study population. Out of this 

35.90% patients had Grade 1, 11.54% had Grade 2 

and only 1.28% had Grade 3 Nausea. In the study 

by Paul A et al he reported nausea Grade 1 in 

7.62%, Grade 2 in 4.28% and Grade 3 in 0.93% of 

the study population who received Paclitaxel 

Carboplatin chemotherapy regimen17,22. In our study 

7 patients who had nausea later had diarrhoea. Most 

of the patients who had nausea progressed to have 

vomiting. It was found to be Grade 0 in 32(41.03%) 

patients, Grade 1 in 20 (25.64%) patients, Grade 2 

in 25 (32.05%) patients and Grade 3 in 1(1.28%) 

patient. In the study by Shawky et al, 9.4% patients 

had Grade 3 vomiting.  

Other problems seen in the study population 

included Myalgia in 43.59% patients, Arthralgia 

29.49%, Fatigue in 56.41% patients, Mucositis was 

seen in 20.51% patients and Diarrhoea in 8.97% 

patients. Grade 1 hypersensitivity developed in 1 
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patient but none of the patients had developed any 

severe allergic reaction. 

Study Limitation- This study did not analyse the 

deterioration of overall prognosis due to 

postponement of chemotherapy due to neutropenia.  

 

CONCLUSION 

Surface epithelial cancer of Ovary mainly affects 

the middle aged women. The commonest 

histopathology is serous carcinoma and most of the 

patients present in an advanced stage of the disease. 

The most important non haematological toxicity is 

peripheral sensory and motor neuropathy. Sensory 

neuropathy is more than motor neuropathy. 

Neutropenia is the major haematological toxicity 

followed by Anemia and Thrombocytopenia. This 

chemotherapy was well tolerated by most of the 

patients. Neutropenia was the most important 

toxicity which resulted in postponement of 

chemotherapy. This may even affect the result of 

the chemotherapy treatment.  
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INTRODUCTION: 

Giving birth to a child is a very precious event in 

the life of every woman. It is a time of celebrations 

in the family to welcome a new member. Pregnancy 

is characterized by profound changes in the function 

of several integrated physiological control systems 

(i.e., respiratory, cardiovascular, metabolic, renal, 

thermoregulatory) both at rest and during 

exercise.1,2,3,4 During pregnancy, to accommodate 

the enlarging uterus the ribcage undergoes structural 

changes, the diaphragm elevates about 4 cm and the 

circumference of the lower rib-cage increases about 

5 cm  in response to hormonal changes.5 But still , 

breathlessness is reported during activities of daily 

life (e.g., stair climbing) by as many as 60-75% of 

healthy pregnant women with no history of cardiac 

or pulmonary disease by approximately the 30th 

week of gestation.6 Therefore, acquisition of new 

information on the interactive effects of different 

stages of pregnancy and pulmonary function is 

required. Pulmonary function tests provide precise 

knowledge regarding the respiratory indices that 

allows the clinician to verify the extent of 

adaptation in pregnant women and thus helps to 
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ABSTRACT 

 
Introduction:  Pregnancy is a state of profound changes in integrated physiological control systems of 
body.  Approximately 60-75% of healthy pregnant women with no history of cardiac or pulmonary disease 
complain of breathlessness in daily activities by approximately the 30th week of gestation. Pulmonary 
function tests provide precise knowledge regarding the respiratory indices that allows the clinician to verify 
the extent of adaptation in pregnant women and thus helps to avoid unnecessary treatment of physiological 
changes misinterpreted as pathological changes in reference to pre-pregnancy standards.  
Material and Methods: The study included a total of 100 third trimester pregnant females of 
uncomplicated pregnancy were divided into two groups (Group A and Group B, each having 50 subjects). 
Their percent predicted values of FVC, FEV1 and FEV1/FVC ratio were compared with control (Group C-50 
subjects) using Helios-401 spirometer. The percent predicted values were compared and p value less than 
0.05 was considered significant. 
Results: Both of the Groups A and B (pregnant subject group) had significant less values of FVC, FEV1 and 
FEV1/FVC ratio in comparison to Group C (non-pregnant group). This study validates the physiological 
changes, adaptations and decline in pulmonary function in pregnancy especially in the last trimester. The 
effect of mechanical factors like the enlarged uterus displacing the diaphragm upwards as well as hormonal 
influences also may play a role, in altering and compromising the pulmonary flow parameters. 
Conclusion: Continuous monitoring of pulmonary function tests during routine antenatal care may prove to 
be of great value in maternal healthcare as cases of restriction and obstruction in lungs during pregnancy 
can be identified early and its deterioration can be prevented by proper management. 
Key words:  Pregnancy, spirometry, antenatal care, maternal healthcare 
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avoid unnecessary treatment of physiological 

changes misinterpreted as pathological changes in 

reference to pre-pregnancy standards.7 Few studies 

reported that forced vital capacity was low in the 3rd 

trimester pregnant group than non-pregnant 

women.8,9 In contrast, Studies also found that vital 

capacity tend to increase in the later stages of 

pregnancy10,11 or no change significantly throughout 

the course of pregnancy.1,5 In light of the 

contradictory evidences given by different studies, 

the present study was conducted to find out the 

changes in pulmonary function tests during third 

trimester of uncomplicated pregnancy and adaptive 

changes in respiratory physiology. 

 

MATERIALS & METHODS: 

The cross-sectional study was carried out in the 

Department of Physiology in collaboration with the 

Department of Obstetrics and Gynaecology in 

Rohilkhand Medical College & Hospital, Bareilly 

after approval of institutional ethical committee. 

The study was conducted on 100 female subjects in 

3rd trimester of pregnancy free from any 

complication and systemic diseases within the age 

of 19-30 years irrespective of gravida. They  were 

selected randomly from attending antenatal clinic of 

the hospital and  which is divided as per gestational 

age into two groups with gestation  age of ≤ 29wks-

34wks as Group A  (n=50) and with gestation  age 

of ≤ 35wks-40wks as Group B (n=50) and 50 non-

pregnant women is Group C as control. The age 

matched 50 controls (Group C) were volunteers 

from the relatives of pregnant women who were 

attending the OPD and from amongst hospital staff 

from same socio-economic group according to 

Modified Prasad’s social classification criteria for 

socioeconomic status.12 Those with known 

respiratory or cardiovascular diseases, anaemia, 

multiple pregnancy, hydramnios or on therapy for 

any other ailments were excluded from the study. 

Those subject who are doing regularly exercise or 

yoga were also excluded from the study. Pulmonary 

function test (spirometry) was done by HELIOS 

401 in standing position and American Thoracic 

Society (ATS) criteria was adhered.13 The FVC, 

FEV1 and FEV1/FVC ratio were recorded and their 

percent predicted values were compared. SPSS 

version 17 was used for statistical analysis and p 

value less than 0.05 was considered significant. 

 

RESULTS: 

The numerical values of the various anthropometric 

parameters and particular spirometry test 

parameters are given in the table 1 and 2 

respectively. allowing comparison between the best 

pre- and post-medication maneuvers. Table 1 shows 

that there  was  no  statistically  significant  

difference  of  mean  age  of subjects  of the three 

groups. (Group A-24.14 yrs, Group B- 24.86 yrs 

and Group C- 24.02 yrs). The difference in weight 

and BMI were statistically significant between 

group A and group C subjects, group B and group C 

subjects and group A and group B subjects.  Table 2 

shows that the percentage predicted value of Forced 

vital capacity (FVC), forced expiratory volume in 1 

sec (FEV1), FEV1/ FVC (%) of Group A ,B and C.  

The value of FVC is found to be less in the pregnant 

females as compared to their non-pregnant 

counterpart. There is also a gradual decline in the 

values of FVC as period of gestation increases. The 

difference between Group A and Group C subject 

was significant (p-value: 0.044). The difference 

between Group B and Group C subject was 

significant (p-value: 0.014).  The percentage 

predicted value of forced expiratory volume in 1 sec 

(L) there is a gradual decline in the values of FEV1 

as period of gestation increases. Also the value of 

FEV1 is less in the pregnant females as compared to 

the non-pregnant controls. The difference between 

Group A and Group C subject was highly 

significant (p-value: 0.0001). The difference 

between Group B and Group C subject was highly 

significant (p-value: 0.001). The percentage 

predicted value of FEV1/ FVC (%) ratio is found to 

increase as period of gestation increases. Also the 

value of FEV1/ FVC (%) is less in the pregnant 

females as compared to the non-pregnant controls. 

The difference between Group A and Group C 

subject was significant (p-value: 0.046). The 

difference between Group B and Group C subject 

was significant (p-value: 0.041).  
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Table 1: Comparison of Anthropometric Parameters of 

different groups 

Anthropometri

c 

 Parameters 

Group 

A 

 (n=50) 

Group 

C 

 (n=50) 
p-

Valu

e 

Grou

p B 

 

(n=50) 

Group 

C 

 (n=50) 
p-

Valu

e 
Mean± 

SD 

Mean± 

SD 

Mean

± 

SD 

Mean± 

SD 

Age 24.14± 

3.60 

24.02± 

3.29 
.861 

24.86± 

3.41 

24.02± 

3.29 
.275 

Height 
150.68

± 

4.24 

153.82

± 

3.32 

.000 
151.6± 

4.90 

153.82

± 

3.32 

.011 

Weight 56.90± 

7.97 

48.44± 

6.05 
.000 

64.26± 

9.99 

48.44± 

6.05 
.000 

BMI 25.05± 

3.30 

20.45± 

2.24 
.000 

27.89± 

3.65 

20.45± 

2.24 
.000 

 
Table 2: Comparison of percentage predicted value, 

Forced vital capacity (L), Forced expiratory volume in 1 

sec (L), FEV1/ FVC(%) of different Groups (n=50). 
 
Paramete

rs 
Group A Group C Group B Group C 

FVC(L) 
90.58±13.4

2 

96.66±14.9

7 
89.34±15.8 

96.66±14.9

7 

t-value -2.065 -2.547 

p-value 0.044* 0.014* 

FEV1 
94.46±19.1

3 

107.34±20.

87 

93.50±18.1

4 

107.34±20.

87 

t-value -3.856 -3.583 

p-value <0.0001* 0.001* 

FEV1/FV

C 

105.30±18.

10 

112.16±16.

80 

107.08±17.

48 

112.16±16.

80 

t-value -2.047 -1.425 

p-value 0.046* 0.041* 

*p-value<0.05 considered as significant  
 

DISCUSSION:  
The difference in weight and BMI were statistically 
significant between group A and group C subjects, 
group B and group C subjects and group A and 
group B subjects in our study.  This is because of 
the normal weight gain, edema and uterine 
enlargement which occur in pregnancy. This gain in 
weight may be one of the reasons for the changes in 
pulmonary function test. 
In this study, FVC, FEV1 and FEV1/ FVC were 
found to be significantly less in pregnant subjects 
(Group A and Group B) in comparison to control 
(Group C). This validates the physiological changes 
and decline in pulmonary function in pregnancy 
especially in the last trimester.   
In our study, the percentage predicted value of FVC 
were found to be within normal limits and a 
reduction in percentage predicted values of FVC is 
seen in the pregnant females (Group A & Group B) 
as compared to their non-pregnant 

counterpart(Group C). A few studies like those done 
by Mokkapatti R et al 9 Puranik BM et al 14 and 
Monga U et al15 Neeraj et al 16 Phatak et al 17and 
Harirah et al18 also show reduction in FVC. The 
decrease in FVC is attributable to the mechanical 
pressure of enlarging gravid uterus, elevating the 
diaphragm & restricting the movements of lungs 
thus hampering the forceful expiration.7 In contrast, 
studies done by Grindheim et al19 and Milne et al6 

show significant rise in FVC. There is also a 
gradual decline in the values of FVC as period of 
gestation advances in this study but that was not 
significant (p-value: 0.683).  Sunyal DK et al 20 

showed reduced FVC in all trimesters as compared 
to control with maximum decrease in third trimester 
but in contrary Deepal S et al 21 found no significant 
changes in FVC during all trimesters of pregnancy 
as according to them hormonal alteration in 
pregnancy causes a reduction in the tracheo-
bronchial smooth muscle tone and the increasing 
thoracic width causes no impairment in large airway 
function throughout pregnancy.  
FEV1 is essential to assess ventilatory capacity of 
the lungs or to assess the ability to ventilate.22 In 
this study, the value of FEV1 is also less in the 
pregnant females as compared to the non-pregnant 
controls. Studies by Puranik et al 14, Monga et al 15, 
Phatak et al 17, Pandya MR et al 23and Gupta L et al 
24 also showed decrease in FEV1. Decline in FEV1 
as seen in our study is could also be due to 
bronchoconstrictor effect of decreased alveolar 
PCO2  (caused by hyperventilation) on the bronchial 
smooth muscles.10 But, studies done by Milne et al6 
and Mokkapati et al9 shows no change in FEV1 

during pregnancy. 
FEV1/ FVC(%) is found to increase as period of 
gestation increases in this study . Also the value of  
FEV1/ FVC(%)  is less in the pregnant females as 
compared to the non-pregnant controls. This finding 
correlates with Patil HJ et al 25, Salman H et al 26 

and Neeraj et al 27 where the FEV1/FVC ratio was 
found to increase as period of gestation increases. 
The ratio was found to increase because FVC 
decreases more than FEV1.  
 

CONCLUSION: 

The present study highlights observation that the 
respiratory parameters are significantly reduced due 
to gravid state in the last trimester of pregnant 
women. All parameters recorded in percent 
predicted values were found to be normal (>85% of 
predicted). This indeed justifies the fact that 
variation of lung function even during third 
trimester of pregnancy is physiological not 
pathological. Extensive studies on larger population 
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need to be done to standardize norms on predicted 
and desired PFT values in various phases of 
pregnancy. This will help to differentiate normal 
deviation of PFT in gravid state from that of non 
gravid states and provide accurate information of 
the respiratory status of the patient to the clinicians, 
obstetricians and anaesthetists for managing 
complications especially in the last trimester of 
pregnancy. In India, continuous monitoring of 
pulmonary function tests in routine antenatal care 
may prove to be of great value in maternal 
healthcare as cases of restriction and obstruction in 
lungs during pregnancy can be identified early and 
its deterioration can also be prevented by proper 
management. 
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INTRODUCTION 

A set of assembled segments build up the body 

posture, each with its own mass, that we are linked 

together by flexible joints controlled by 

neuromuscular system. The central organization of 

posture involves interactions between external 

forces, such as gravity, the mechanical properties of 

the body and the neuromuscular forces.1 There are 

two main functions of postural control system; first  

is to build up posture against gravity and ensure the 

balance is maintained and the second to fix the   

 

orientation and position of segments that serve as 

reference frame for perception and action.1,2 

During execution of the voluntary movements, 

many aspects of the same task are coordinated and 

performed simultaneously. Coordination between 

posture and limb movement is another example 

seen in daily life. Often, two goals must be achieved 

at same time. There is need for an accurate 

performance of a goal directed movement on the 

one hand, and the maintenance of equilibrium and 

an appropriate posture, or set of postures.3 
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ABSTRACT 

 
Introduction: Body posture is formed by assembling a set of segments and for execution of voluntary 
movement task must be coordinated and performed simultaneously. This study aims to measure the trunk 
muscle activation at hands just above the head in normal individuals and compare it between the males and 
females. 
Material and Methods: It is an observational study conducted in tertiary care hospital at Ahmednagar. 
Normal individuals who were willing to participate, aged 18-60 years and not having any neurological 
condition and musculoskeletal condition were included. A task of taking hands on the top of the head was 
given in which RMS value of 6 trunk muscles was recorded at hands just above the head position. These 6 
muscles are upper trapezius (TP), erector spinae (ES) at T3, T9 and L3 level, serratus anterior (SA), 
latissimus dorsi (LD), pectoralis major (PM) and oblique abdominals (OA). Muscle activation was 
measured by RMS (µV) by using surface EMG as an outcome measure. Non parametric test was used for 
gender comparison. 
Results: The highest activation was seen in the TP (mean RMS- 10.57µV) on the non-dominant side of the 
participants. Lowest activation was seen in the ES-T3 (mean RMS-3.65µV) on the dominant side. When the 
comparison between males and females was done on the dominant side, activation of 4 muscles were more 
in females and 4 muscles were having more activation in males. In comparison of males and females on 
non-dominant side, all muscles were more activated in males compare to the females except OA. 
Conclusion: Highest activated muscle during the given task was TP. There was no statistically significant 
difference seen in the activation pattern of males and females when compared on dominant as well as non-
dominant side. 
Key words: Normal individuals, SEMG, Muscle activation, RMS 
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Most of published joint ROM data were obtained 

using a one-dimensional goniometric technique. 

This measuring technique necessarily imposes a 

static posture, which the subject has to maintain 

during the time of measurement. However, in reach 

capability analysis, dynamic reach posture is of 

most interest.4 Kim K and colleagues conducted a 

study on arm motion analysis in normal as well as 

stroke patients, where 12 simple ADLs were 

selected and averaged shoulder flexion-extension 

was found 68.24% of normal ROM while 

abduction-adduction was found 10.97% of normal 

ROM, which was less than the stroke patients.5 

Muscle recruitment and coordination are commonly 

impaired in the neurological conditions where they 

impact negatively impact the function. 

Electromyography (EMG) recordings provide a 

window into central nervous system to evaluate 

recruitment and coordination. Surface EMG signals 

can be monitored from many key upper extremity 

muscles during the dynamic task.6There are several 

studies done to see the postural control and muscle 

activation in the normal individuals using EMG 

during dynamic tasks. A study was done by Kaur 

M. and colleagues in healthy males on EMG 

analysis for identifying walking patterns, where 

they used RMS; a recommended method to assess 

level of muscle activity and found hamstring and 

solus act as agonist and are more active during gait 

cycle.7 

Most of the previous studies are done either on one 

gender or on the dominant side during a specific 

task and such studies of muscle activation in normal 

individuals were done on the complex task like 

walking and running but simple tasks of daily living 

were not focused. Muscle activation in such simple 

tasks can be compared with the impaired person’s 

ability to activate the trunk muscles during such 

simple tasks. Male and female comparison in the 

trunk muscle activation is not done recently in the 

normal individuals, so there is need to conduct a 

study to compare the trunk muscle activation during 

a specific task between males and females, so that 

the understanding of the results can later be applied 

to the population with neurological dysfunction 

affecting trunk or upper extremity. Therefore, this 

study was undertaken to find the pattern of trunk 

muscles activation in normal individuals just before 

hands touching the head. The study objectives were: 

1) To find which trunk muscle get more activate 

just before hands touch the head, 2) To find the 

difference in dominant and non-dominant side 

muscle activation in the normal individuals at just 

before hands touching the head and 3) To compare 

the trunk muscle activity between males and 

females during the task of hands taking on top of 

the head. 

 

MATERIAL AND METHODS   

Study design: Observational Study 

Study population: Normal individuals who were 

working in and around the hospital were informed 

about the study. Participation was based on the 

personal commitment of the participant. 

Study area: VMH-a tertiary care hospital, 

Ahmednagar 

Study duration: 6 months 

Sample size: 23 

Inclusion criteria: Age between 18-60 years 

Exclusion criteria: Person with any 

musculoskeletal or neurological disorder. One who 

is not willing to participate.  

Ethical approval: Ethical approval was obtained 

from the Institutional Ethical Committee, 

Ahmednagar, India. 

Prior to participation, the study protocol was 

explained verbally and written consent was obtained 

from the participants. Only two therapists were in 

contact with the participants. Care for the privacy of 

the participants were taken properly. Demographic 

data of the participants along with medical history 

was documented and these records were stored in 

secure area with limited access. Anonymity and 

confidential input of data were guaranteed to protect 

their personal information. Encoded data were 

entered in an encrypted electronic database.   

 
Figure 1: Recruitment of participants 
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Outcome measures 

Participants were assessed first for the sitting 

balance. Seat depth and footrest were adjusted 

according to anthropometrical measures of the 

person sitting in the chair. Hip-knee should come in 

90ᵒ flexion. The skin of trunk was cleaned with the 

sterellium and excess hairs were removed if 

necessary. Surface EMG was used to record the 

muscle activity. Electrode placement was done in 

the direction of the muscle fibers.8 Ag-AgCl 

electrodes were used to record the EMG signals. 

those are- Erector spinae (ES) at T3, T9 and L3 

level, Latissimus dorsi (LD), the ascending part of 

the trapezius (TP), serratus anterior (SA), cranial 

section of sternocostal head of pectoralis major 

(PM), and the oblique abdominal muscle (OA). 

Electrode placement is described in details in Table 

1 9 and shown in figure no.2. Participants were 

asked to perform the task of taking hands on top of 

the head and warned to stop at a point just 2 cm 

above vertex of the head and at that point EMG data 

was recorded. 3 trails of same task were taken and 

mean of 3 was documented in electronic data. 

 

Table 1: Electrode placement of trunk muscles 
Muscles Placement 

Erector spinae 

(ES) 

Approximately 2 cm lateral from the spine 

over the muscle belly 

Latissimus 

dorsi (LD) 

Approximately 4 cm below the inferior tip 

of scapula, half the distance between the 

spine and lateral edge of the torso. 

Trapezius (TP) Along the ridge of shoulder, slightly lateral 

to and one half the distance between the 

cervical spine at C7 and the acromion 

Serratus 

anterior (SA) 

Horizontally just below the axillary area, at 

the level of the inferior tip of the scapula 

Pectoralis major 

(PM) 

Parallel to the muscle fibres, below the 

clavicle and above the beast and nipple 

Oblique 

abdominal 

(OA) 

Lateral to the rectus abdominis and directly 

above the ASIS, halfway between crest and 

the ribs at a slightly oblique angle  

 

 

 
 

Figure 2: Electrode placement on the subject, from left to 

right 1) Upper trapezius (TP) 2) Erector spinae at T3 level 

(ES-T3) 3) Erector spinae at L3 level (Es-L3) 4) Latissimus 

dorsi (LD) 5) Pectoralis major (PM) 6) Serratus anterior (SA)  

 

Data analysis 

Statistical analysis was done using descriptive 

statistics i.e., mean and standard deviation of RMS 

value. Microsoft excel and Graph pad were used for 

the data analysis. Normality of data was checked 

and according to that the data was analyzed with the 

statistical test. Comparison between males and 

females was done using non parametric test i.e., 

Wilcoxon signed rank test on dominant as well as 

non-dominant side. 

 

RESULTS 

In the present study, 23 participants were recruited 

with their voluntary consent out of which 14 were 

males and 9 were females. Age group which was 

considered was the 18-60 years. The demographic 

details of the participants are shown in Table 2. 

 

Table 2: Description of demographic data of 

participants  
Characteristics  

Age (years) 34.95 ± 9.79 

Gender (M: F) 14:9 

Dominant side (R: L) 22:1 

Height (cm) 164.52 ± 6.13 

Weight (kg) 58.26 ± 7.12 

 

Table 3 represents the mean and SD of RMS value 

recorded just before hands touching the head from 

both the sides.  



 

 

Kulkarni et al; Trunk Muscle Activation At Hands Just Above The Head In Normal Individuals 

National Journal of Medical and Allied Sciences | Vol 10 | Issue 1| 2021 Page 36 

 

Figure no.3 represents the mean RMS (µV) of trunk 

muscles of dominant and non-dominant side in the 

normal individuals. Most activated muscles were 

TP followed by PM and ES-T3. On right side the 

most activated muscle was TP followed by ES-T3 

while on the left side most activated muscle was TP 

followed by PM. In majority of muscles activation 

is more on the non-dominant side except ES-T3 and 

LD. 

 

Table 3: Description of mean RMS (µV) of both 
sides just before hands touching the head 
Muscles RMS (µV) 

 Right Left 

TP 8.87 ± 4.89 10.57 ± 5.29 

ES-T3 8.91 ± 6.61 7.22 ± 4.31 

ES-T9 5.22 ± 1.31 5.22 ± 1.48 

ES-L3 3.65 ± 1.34 4.00 ± 1.28 

OA 4.35 ± 2.33 5.13 ± 2.53 

LD 4.87 ± 1.71 4.61 ± 2.04 

SA 5.57 ± 3.19 6.13 ± 2.91 

PM 7.30 ± 4.44 9.13 ± 7.82 

 

 

 
 

Figure 3: Depiction of mean RMS (µV) of trunk 

muscles of dominant and non-dominant side at just 

before hands touching the head 

 

Table 4 and Fig 4 represents the comparison 

between males and females on the dominant side of 

the individuals. Comparison of data which passed 

normality i.e., TP, ES-L3 and LD was done using 

‘paired t’ test which rest of the data which didn’t 
passed normality was compared using Wilcoxon 

sign rank test where no significant difference was 

seen in both the genders in any muscle. 

 

Table 4: Comparison of muscle activation of 

dominant side between males and females 
Muscle Male (n=14) Female (n=9) p value 

TP 8.87 ± 4.89 9.17 ± 5.34 0.9729 

ES-T3 8.91 ± 6.61 7.75 ± 5.88 0.1953 

ES-T9 5.22 ± 1.31 5.33 ± 1.30 0.9375 

ES-L3 3.65 ± 1.34 3.92 ± 1.62 0.7914 

OA 4.35 ±2.33 4.92 ± 2.54 0.0547 

LD 4.87 ± 1.71 4.67 ± 1.72 0.2228 

SA 5.57 ± 3.19 5.08 ± 2.71 0.2188 

PM 7.30 ±4.44 5.83 ± 3.54 0.0742 

  

 
Figure 4: Comparison of mean RMS (µV) of 

dominant side between males and females 

 

Table 5 and Fig 5 represents the comparison 

between the males and females on the non dominant 

side muscles. For ES-T3 and SA paired t test was 

used for the comparison. For rest of the muscles 

Wilcoxon signed rank test was applied for the 

comparison. No statistically significant difference 

was seen in both genders in any muscle. Slightly 

more activation was seen in males compared to the 

females in all muscles except OA.    

 

Table 5: Comparison of muscle activation of non-

dominant side between males and females 
Muscle Male (n=14) Female(n=9) p value 

TP 10.47 ± 5.29 10.50 ± 5.39 0.5781 

ES-T3 7.22 ± 4.31 6.25 ± 3.47 0.2347 

ES-T9 5.22 ± 1.48 4.83 ± 1.47 0.1289 

ES-L3 4.00 ± 1.28 3.92 ± 1.00 0.1094 

OA 5.13 ± 2.53 5.42 ± 2.54 0.1094 

LD 4.61 ± 2.04 4.42 ± 1.88 0.2188 

SA 6.13 ± 2.91 5.58 ± 2.43 0.1592 

PM 9.13 ± 7.82 7.17 ± 6.22 0.4258 
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Figure 5: Comparison of mean RMS (µV) of trunk 

muscles of dominant side between males and 

females 

 

DISCUSSION 

The present study aims to find the pattern of trunk 

muscle activation in the normal individuals just 

before hands touching the head. The hands touching 

the top of head activity includes the shoulder 

abduction along with elbow flexion and wrist 

flexion. The functional range of these joints are; for 

shoulder abduction around 124ᵒ, elbow flexion 

around 125ᵒ 10 and wrist flexion approximately 

38ᵒ.11 Majority of the participants had the right side 

dominant. Male participants (n=14) were more 

compare to the female participants (n=9).  

Muscle activation on dominant and 

nondominant side 

When muscle activation of the dominant and 

nondominant side was seen, more activation was 

present on the nondominant side in muscles like 

Trapezius (TP), erector spinae at T9 level (ES-T9), 

erector spinae at L3 level (ES-L3), oblique 

abdominal (OA), serratus anterior (SA), pectoralis 

major (PM). Only 2 muscles have shown more 

activation on the dominant side, these are, erector 

spinae at T3 level (ES-T3) and latissimus dorsi 

(LD).  From all these muscles, major difference was 

seen in only 3 muscles i.e., TP, ES-T3 and PM, but 

no statistically significant difference was seen in the 

activation was present.  

Comparison between males and females on the 

dominant side muscle activation 

When the comparison between males and females 

was done on the dominant side, no statistically 

significant difference was seen on either of the 

gender. But activation of specific muscles like ES-

T3, PM, SA were slightly more in males compare to 

the females. Kasahara S. and colleagues conducted 

a study on comparison of trunk muscle strength 

specifically Abdominal muscles with SEMG, they 

found that activation of muscles was more in the 

females compare to the males.12 Also another study 

conducted by Szucs K.A.  and Borstad J.D. have 

mentioned that Activation of trapezius muscle is 

more in the females compare to the males mainly in 

the upper fibres only transverse fibres show 

different pattern of activation.13 

Comparison between males and females on 

nondominant side muscle activation 

When the comparison between male sand females 

was performed on the nondominant side, no 

statistically significant difference was seen in any of 

the muscle, but among all the muscles, PM has 

shown slightly more difference showing more 

activation in the males than the females. There are 

several studies done in normal individuals where 

the muscle activation with the help of EMG was 

compared between the dominant and non-dominant 

side of the person during different tasks like 

throwing, lifting, bending activities. Recently 

Buschbeck J. conducted a study to see muscle 

activation in throwing with dominant and 

nondominant arm where activation of different 

fibres of deltoid was seen but no significant 

difference in the activation was seen during the 

throwing between bilateral side.14 Another study 

was performed by the Jee H. in which he has 

mentioned that in middle range of abduction-

adduction activity of shoulder the activation on 

nondominant side was more but the initial and end 

range showed more activation on the dominant 

side.15  

The present study focuses on the activation of 

majority of the trunk muscles which was not seen in 

the previous studies in normal individuals. Mainly 

such studies are done in the patients with 

neurological conditions like stroke or spinal cord 

injury.  

The main limitation study could have done with 

more sample size. Very simple task is included to 

see the muscle activation so more complex tasks 

can be included and along with the muscle 

recruitment the displacement of COG during the 
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hand movement can be studied simultaneously for 

more accurate kinematic analysis in posture. Further 

studies can be done by performed overcoming the 

limitations and findings of current study can be 

useful for the comparison between the normal 

individuals and patients with neurological 

condition. 

Most important clinical implication of the study is 

that it helps to find the trunk muscle activation 

pattern during shoulder activity in normal 

individuals and these findings can be used to 

compare with the individuals with neurological 

impairments like peripheral nerve injury, spinal 

cord injury etc. 

The study concludes that in normal individuals, 

there is no significant difference in the muscle 

activation between dominant and nondominant side. 

Also, the females have more activation of oblique 

abdominal in dominant as well as nondominant side 

where as other trunk muscles specially around 

shoulder muscles show more activation in males 

compare to the females.  
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INTRODUCTION  

Bad obstetric history (BOH) implicit previously 

foregoing unfavourable two or more consecutive 

foetal spontaneous abortions, stillbirths, history of 

intrauterine growth retardation, early neonatal 

deaths which accompanies a wide range of diseases 

including one of the major cause of congenital 

malformations, known as Toxoplasmosis[1].The 

infections acquired during gestation period or 

during the birth process leads to foetal and neonatal 

mortality. Toxoplasma along with infections such as 

parvovirus, herpes zoster, rubella, cytomegalovirus, 

syphilis and herpes simplex virus (also known as 

TORCH group of infections) are the most serious  

infectious disease during pregnancy that could lead 

to embryo-foetal lesions[1]. It is well recognized that 

at least 12-15% of all conceptions end in 

miscarriage, and pre-clinical pregnancy loss is 

around 22- 30% due to the TORCH 

infections[1].Toxoplasmosis is a cosmopolitan 

disease caused by coccidian protozoan parasite 

Toxoplasma gondii, an obligate intracellular 

parasite that forms cyst in mammalian tissues of the 

body[2]. In most healthy human adults T.gondii 

infection is asymptomatic and does not cause 

serious illness, but it can cause blindness and 
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ABSTRACT 

 
Background- Toxoplasmosis, caused by Toxoplasma gondii, is an emerging common parasitic disease in 
women of child-bearing age which can lead to several clinical manifestations such as still-births, congenital 
malformations, intra-uterine growth retardation and abortions. These manifestations can precipitate in 
mother as well as new born child propagating to severe morbidity and mortality. The aim of this study is to 
evaluate the serological profile of Toxoplasma gondii IgG antibodies in female patients having bad obstetric 
history.  
Material & Methods- The study was carried out in the department of OBG, Integral Institute of Medical 
Sciences, Lucknow for a period of 6 months. The suspected patients having Bad Obstetric history (BOH) 
were subjected to a detailed questionnaire followed by serological investigation i.e ELISA for detection of 
IgG antibodies in the blood.Chi-square test was used to compare significance of difference between two 
proportions. 
Results- Out of 85 cases enrolled, 16 cases were seropositive for Toxoplasma IgG antibodies indicating 
chronic infection whereas 69 cases were seronegative. The prevalence was reported to be 18.8% in this 
study. 68.7% of pregnant females were seropositive for Toxoplasma IgG antibodies where major cases were 
of 2nd (50%) and 1st (31%) trimester. 
Conclusion- It is evident from this study that maternal infection of toxoplasmosis leads to pregnancy 
wastage in patients with BOH. 
Keywords- Toxoplasmosis, Toxoplasma gondii, Bad obstetric history, ELISA, Congenital malformation, 
Intra-uterine growth retardation. 
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mental retardation in congenitally infected children 

and devastating disease in immunocompromised 

individuals [2]. 

Transmission rate to the foetus increases from 15-

65% with increasing gestational age [3].  

Approximately 30% of the world’s human 

population is affected by this parasite and the third 

main cause of food-related deaths in the United 

States of America [4].Toxoplasmosis present as 

multiracial disease having seropositivity ranging 

from less than 10% to over 90%[5]. 

Infection in humans and other warm-blooded 

animals can occur by following modes - 

1. By consuming T.gondii tissue cysts contained 

raw or undercooked meat[6].  

2. By ingesting water, soil, vegetables, or anything 

contaminated with oocysts shed in the feces of an 

infected animal[6].  

3. Transplacental transmission from mother to 

foetus, particularly when T. gondii is contracted 

during pregnancy[7][8][9]. 

4. From an organ transplant[10][11]or blood 

transfusion (through this is rare)[12]. 

 

This study was undertaken to determine 

Toxoplasma IgG profile of suspected patients with 

bad obstetric history and to evaluate the prevalence 

of Toxoplasmosis amongst females of bad obstetric 

history after studying Toxoplasma IgG profile by 

ELISA attending IIMSR, Lucknow. 

. 

MATERIAL AND METHODS  

Study Area –Study subjects attending the OPD/IPD 

at Integral Institute of Medical Sciences and 

Research, Integral University, Lucknow were 

included in the study. 

Study Duration - It was a study of six months 

starting from February 2019 – June 2019. 

Inclusion Criteria – Patients complaining of Bad 

obstetric history (BOH) describing previous 

unfavourable fetal outcome in terms of two or more 

consecutive spontaneous abortions, history of 

intrauterine fetal death, intrauterine growth 

retardation, stillbirths, early neonatal death, and/or 

congenital anomalies suspected of Toxoplasmosis 

infection  were included in this study.  

Exclusion Criteria- Women having fetal 

congenital malformations due to any injuries during 

pregnancy were not included in the study. 

Ethical Permission and Approval – The research 

project was approved by the Institutional Research 

Committee (IRC) & the Institutional Ethical Review 

Committee (IEC). 

 

Strategy for Collection -  

The study subjects were personally interviewed and 

were administered a detailed questionnaire which 

was then included in the study prior to any 

operative procedures to be performed if needed. 

After obtaining consent, Serum samples of patients 

attending OPD and IPD of OB/GYNAE department 

were taken, transferred and processed in 

Microbiology department. 

The blood sample was drawn from median cubital 

vein through venipuncture by phlebotomist and 

collected in a clean clot activator vial and the blood 

was allowed to stand for 30 minutes to produce clot 

followed by centrifugation at 5000 rpm after which 

the TOXOPLASMA IgG ELISA test was 

performed TOXOPLASMA IgG ELISA 

(CALBIOTECH, CALFORNIA) test was 

performed according to the standard operating 

guidelines. The results were interpreted on the basis 

of Immune status ratio (ISR) index and calculated 

by dividing the specimen OD value by the cut-off 

calibrator ratio. 

Statistical Analysis 

Data was analysed using SPSS version 18.0 for 

statistical analysis. Proportion and mean(Std. 

Deviation) were calculated wherever applicable. 

Chi-square test was used to compare significance of 

difference between two proportions. Value of p < 

0.05 was taken as significant statistically. 

 

RESULTS 

A total of 85 women who attended the department 

of gynaecology at IIMS&R, Lucknow with mean 

age group of 28.3 years and age range of 20 – 35 

years participated in this study.  

Out of total 85 patients, 16 (18.8%) cases were 

seropositive for toxoplasma IgG antibodies whereas 

69 (81.2%) cases tested negative.  

 



 

Thokar et al; Toxoplasma gondii IgG profile in patients with bad obstetric history  
 

National Journal of Medical and Allied Sciences | Vol 10 | Issue 1| 2021 Page 42 

 

Various demographic characteristics were included 

in the study such as gender, age, previous bad 

obstetric history ( still births, pre-term delivery, 

abortion, intrauterine growth retardation and 

congenital malformation), status of gravidation, 

pregnancy, gestational age, place of residence, 

religion, consumption of raw meat and exposure to 

cats.                                                                                    

                                                                                                         

Fig 1: Total cases included in the study with                                                                                                          

distribution of positive and negative cases. 

    
                                                                                                                                                                                                              

Fig 2: Demographic characteristics of total cases,                                                                                                            

positive cases and negative cases included in the 

study 

 

Majority of cases (88%) belonged to age group of 

20-40 years where 47 (55%) cases fall in the age 

group of 20-30 years whereas 28 (33%) cases 

belonged to the age group 30 – 40 years. There 

were no seropositive cases in the age group of < 20 

years whereas 9 cases were positive in age group of 

20 – 30 years, 5 cases in age group of 30 – 40 years 

and 2 cases were seropositive in the age group >40 

years.87% seropositive cases belonged to the group 

of 20 – 40 years where 56% positive cases were 

present in the age group of 20 - 30 years and 31% 

positive cases in the age group of 30 – 40 years. 

On the account of total cases which were included 

in the study, 70 cases (82%) were in various 

trimesters of pregnancy, while on the contrary 15 

cases (18%) in this study, were non-pregnant 

women. A majority of seropositive cases for toxo 

IgG were observed in pregnant women (11, (68.7%) 

and 4 (25%) cases of non-pregnant women were 

seropositive for IgG. 

 

Fig 3: Age distribution of Seropositive cases 

 
 

Fig 4: Gestational age distribution of study 

subjects         

 
 

Fig 5: Distribution of cases according to Gravida 

status 

 
On evaluation of seropositive cases of IgG TOXO 

antibody in relation to gravida status, 9 cases (56%) 

were seropositive for IgG among which 5 (55%) 

Characteristics Positive 

Cases 

Negative 

cases 

Total 

Rural 9 57 66 

Urban 7 12 19 

Hindu 9 40 49 

Muslim 7 29 36 

Consumption 

of raw meat 

3 8 11 

Exposure to 

cats 

4 7 11 
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cases were of gravida 1, 3 (33%) cases of gravida 2 

and 1 (11%) case of gravida 3 respectively. On 

comparative analysis of previous BOH in patients, 

maximum cases (51, 60%) had history of abortion, 

36 cases (42.3%) had history of intra- uterine 

growth retardation, 20 cases (23.5%) had undergone 

pre-term delivery, 7 cases (8%) had still-births and 

3 cases (3.5%) had congenital malformation. 

Among 51 cases of abortion, 7 cases were 

seropositive for TOXO IgG. Of 20 cases of pre-

term delivery, 5 cases were seropositive and among 

7 cases of still-birth, 4 cases were seropositive for 

TOXO IgG. There were no seropositivity in cases 

of intra-uterine growth retardation and congenital- 

malformation. 

 

Fig 6: Distribution of cases according to bad 

obstetric history  

On comparing the gravida cases with previous bad 

obstetric history, maximum cases (36 cases) had 

single abortion followed by 2 abortions (9 cases) 

and then three abortions (6 cases). 

 

Fig 7: Total percentage of Abortion cases in 

Gravida and Non-Gravida cases 

 
 

 

DISCUSSION 

Toxoplasma gondii is an intestinal coccidium that 

parasitizes members of the cat family as definitive 

hosts and has a wide range of intermediate hosts. 

Infection is common in many warm-blooded 

animals, including humans. In humans, it is one of 

the most common parasites [15].Toxoplasmosis is 

not a new disease. The parasite was discovered in 

1908 but its mode of transmission remained a 

mystery until 1970 when the full life cycle was 

discovered. Only cats can excrete the resistant stage 

of T. gondii (the oocyst) in faeces. The oocysts are 

formed as a result of sexual cycle in the intestine of 

the cats.[16] If a woman is pregnant and becomes 

newly infected with Toxoplasma during or just 

before pregnancy, she can pass the infection to her 

unborn baby (congenital transmission). The damage 

to the unborn child is often more severe the earlier 

in pregnancy the transmission occurs[17]. 

This study was conducted to find out the 

seroprevalence of TOXOPLASMA IgG antibodies 

in patients with bad obstetric history (BOH). 

Several no. of socio-demographic characteristics 

and comparative analysis of the factors with 

seropositivity of TOXO IgG antibodies along with 

impact of toxoplasmosis on outcomes of pregnancy 

were also studied.In this study, 85 cases were 

enrolled among which 16 cases were seropositive 

for toxoplasma IgG antibodies indicating chronic 

infection whereas 69 cases were seronegative.       

Therefore the prevalence was reported to be 18.8% 

which was similar to the study done by Singh et al 

in 2016[5] and Patel et al in 2014[13]. 

There was no significant relation between above 

given socio – demographical characteristics with 

toxoplasmosis. 56% positive cases were present in 

the age group of 20 - 30 years and 31% positive 

cases in the age group of 30 – 40 years which was 

similar to the study done by Borkakoty et al in 

2007[14] (58% and 29% seropositivity in the age 

group of 20 – 30 years and 30 - 40 years 

respectively.There was an increasing trend of 

seropositive cases with increase in age >20 years  

(20- 40 years) followed by decline in positive cases 

at age above 40 years. This finding corroborates 

with the findings of Nowakoska D et al in 2006[18] 

and Sarkar MD et al in 2012[19].Most of the cases 

participated in the study were of gravida 1 category 
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where patients in stage of gravida 1 had majority of 

seropositive cases (55%) followed by gravida 2 and 

3 respectively. This finding was similar to 

Ashrafunnesha et al in 1998[20]. 68.7% pregnant 

cases were seropositive for Toxo IgG antibodies 

accounting for majority of seropositive cases where 

major cases were of 2nd and 1st trimester, 50% and 

31% respectively which was similar to Singh et al 

in 2016.Cases of abortion and pre-term delivery 

acquired major part of seropositive cases (75%) 

which can be corroborated with studies of Surpam 

RB et al in 2006[ 21] and Chopra S et al in 2004[22]. 

The persistence of encysted forms of toxoplasma in 

uteri of chronically infected women can rupture 

during placentation thereby transmitting infection to 

the baby in 1st and 2nd trimester leading to 

miscarriage[23]. 

Because most of the population (75%) of India lives 

in rural villages with little means to get to city 

hospitals, the data are not reflective of the 

population as a whole [24]. Moreover, symptoms of 

toxoplasmosis are not specific, diagnosis is aided by 

serologic examination[15]. Numerous serologic tests 

are available to detect IgG and IgM T. gondii 

specific antibodies[25].T. gondii antibody titres, and 

titres may remain elevated for several years. 

Previous history of pregnancy wastages and positive 

serological reactions during the current pregnancy 

must be considered while managing BOH cases so 

as to reduce the adverse fetal outcome [26]. 

 

CONCLUSION 

This study contributes to the fact that toxoplasma 

infection plays a pivotal role in unpropitious foetal 

outcome. The socio‑epidemiological aspects also 
played an important contributing role in the spread 

of the disease. 

Considering that toxoplasmosis is persuadable to 

treatment, early detection with incessant serological 

examination and treatment in all pregnancies can 

bring down the hazard to a great extent. Both 

toxoplasma specific IgG and IgM antibodies based 

routine serological screening should be prescribed 

counselled and advised to all pregnant women. 

Even for those females with negative results, 

targeted IEC activities and counselling related to 

preventive and protective measures are of major 

significance. 
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