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Introduc�on

Nutri�onal assessment of the newborn gives the reflec�on 
of the growth process in the intrauterine period. The Clinical 
Assessment of Fetal Nutri�onal Status score (CAN score) 
method is only the method to assess the fetal malnutri�on 
which includes the clinical observa�on for the presence of 
the sign of malnutri�on in newborns. Since the fetal growth 
is related to availability of intrauterine nutri�on and 
placental func�on, there may be several maternal factors 
associated with the fetal malnutri�on.

Objec�ves

The main objec�ve of the study was to determine the 
prevalance of Fetal Malnutri�on in term newborns and the 
role of maternal factors in the e�ology of fetal malnutri�on 
(FM) in the Neonatal and Maternity Units of B.P Koirala 
Ins�tute of Health Sciences, Dharan.

Methodology

This was a hospital based observa�onal cross sec�onal 
study of consecu�ve, singleton, term live babies delivered 
between September 2019 to March 2020. Fetal malnutri�on 
was diagnosed using Clinical Assessment of Fetal Nutri�onal 
Status score (CAN score) developed by Metcoff. The 
maternal history was obtained from the mother which 
included age, parity, socioeconomic class, pre pregnancy 
weight, number of antenatal care during pregnancy, history 
of maternal illness and drugs taken during pregnancy. 
Nutri�onal status of the mother was determined using 
weight, height, mid arm circumference (MAC) and the body 
mass index (BMI). Collected data was entered in Microso� 
excel 2010 and converted it into SPSS 23 version so�ware, 
for sta�s�cal analysis.

Results 

Of the 400 studied newborns, 73 [18%] had FM. The prevalence 
of teenage pregnancy, primiparity, lower maternal mid arm 
circumference and vegetarian diets were higher in the 
mothers of the babies who had suffered fetal malnutri�on than 
the mothers of the babies without FM (p value <0.05).The 
adverse maternal condi�on like Pregnancy induced 
hypertension (PIH), Antepartum hemorrahge (APH), 
Urinary tract infec�on (UTI), fever during pregnancy had 
significant impact in the fetal malnutri�on(p value <0.05).

Conclusion

Improvement in the socioeconomic condi�on of women 
and good antenatal care could reduce most of the maternal 
factors associated with fetal malnutri�on. There should be 
implementa�on of more accessible programs which 
address the issues of the maternal nutri�on and the 
maternal health care in Nepal.
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INTRODUCTON

The fetal growth is related to placental func�on, growth 
poten�al of the fetus and the availability of intrauterine 
nutri�on. To assess the fetal nutri�onal status, the methods 
like Birth weight criteria, intrauterine growth chart, 
ponderal index are used commonly in the early neonatal 

1-4period.  The terminologies used for poor nutri�onal status 
are low birth weight babies, small for gesta�onal age babies 
etc. Since most of the methods used for assessing the nutri�onal 
status, make use of the anthropometric measures with or 
without the corresponding gesta�onal age, it may or may 
not be able to diagnose the poor nutri�onal status 

5clinically.  It has been noted in many studies that all the SGA 
babies are not malnourished and AGA can also be 

6malnourished.  It is important to know nutri�onal status of 
the newborn babies by other methods of examina�on.

The clinical method to assess the fetal malnutri�on scoring 
method known as Clinical Assessment of Nutri�on score 
(CAN score) was developed by Jack Metcoff in the year 1994. 
The method is based on clinical evidences of malnutri�on in 
term babies and the nutri�onal status is determined by 
inspec�on and hands-on es�mates of loss of subcutaneous 
�ssues and muscles. This scoring system evaluates the 
different parts of the newborn baby rather than relying 
solely on the anthropometric measures. Hence, this 
method gives the best es�mates of the fetal malnutri�on 
status, where a fetus fails to acquire adequate quantum of 

7fat and muscle mass during intrauterine growth.

The adverse fetal nutri�onal state has been associated with 
both short and long term adverse outcome. Fetal Malnutri�on 
predisposes to perinatal deaths due to fetal distress, 
meconium aspira�on, asphyxia and postpartum hypoglycemia, 

8-10hyper-viscosity syndrome etc. in the neonatal period .  The  
studies have shown that babies who have suffered intrauterine 
malnutri�on had neurologic disability, intellectual disability, 
learning disorders, language delay or seizures disorders in 

11-14the later life.  The world renowned hypothesis “fetal 
origin of adult disease” by Barker et al, also implicates the 
associa�on of fetal malnutri�on with metabolic diseases 
like obesity, hypertension, diabe�cs mellitus etc. Since 
different �ssues mature during different periods of fetal life 
and infancy, the long term consequences of altered 

15nutri�on depend on its �ming and dura�on.

As the fetal adverse nutri�onal status is associated with 
morbidi�es and mortality, many studies have been 
conducted to find the associa�on of maternal factors with 
the fetal malnutri�on. Different studies have shown that 
mul�ple factors are related for the proper growth and 
development of fetus. The factors that are associated with 
fetal malnutri�on include age of the mother, ethnicity, 
educa�on, psychological state, parity, maternal nutri�onal 

8,16status, presence of acute and chronic illness, etc.  There 
might be s�ll unknown maternal factors that has implica�on 
in the fetal nutri�onal status. 

The terminologies like low birth weight and SGA are most 
commonly used worldwide to assess the fetal nutri�onal 
status. But the true evidence of fetal malnutri�on can be 
detected by the CANscore. Many literatures have shown 
that all SGA babies have not suffered from fetal malnutri�on 
and some AGA babies have shown the evidence of fetal 
malnutri�on. Since, there is paucity of the literature 

regarding the prevalence of the fetal malnutri�on, using 
CANscore method, in our country. This study was conducted 
to see the prevalence of fetal malnutri�on and its 
associa�on with the maternal risk factors.

METHODOLOGY

This cross sec�onal observa�onal study was conducted over 
the period of 6 months September 2019 to March 2020 in 
the maternity and neonatal units of B.P Koirala Ins�tute of 
Health Sciences (BPKIHS), Dharan, Nepal.  There is paucity of 
the data regarding the prevalence of the fetal malnutri�on 
using CAN score and most of the literatures have used SGA 
criteria for defining the fetal nutri�onal status. According to 
the literature the prevalence of SGA babies ranged from 10.5 

17to 72.5 percent in Nepal.  Taking the prevalence of 50%, we 
18calculated our sample size to be 384, using Daniel method.  

Ethical approval was obtained from the Ins�tu�onal Review 
commi�ee (IRC) of BPKIHS.  

The subjects were consecu�ve, singleton, live birth, term (37 – 
42 weeks of gesta�on) neonates delivered at the maternity 
unit of BPKIHS, Dharan. Babies with congenital anomalies 
were excluded from the study.

Wri�en informed consent was taken in local language. 
Detailed demographic and clinical profile was taken for 
those who fall in the inclusion criteria and was entered in the 
predesigned proforma. The required maternal history was 
taken and entered in the predesigned proforma. The 
maternal data included hospital number, name, age, weight, 
height, Body mass index, parity, socioeconomic status of the 
mother, date of last menstrual period, parity, place of 
antenatal care, number of clinic a�endances, dura�on of 
pregnancy, associated maternal risk factors/ co morbidi�es. 

The newborns were assessed clinically between 24-48 hours 
on the basis of the superficial readily detectable signs of 
malnutri�on in the newborn using the clinical assessment of 
nutri�on (CAN) ra�ng as described by Metcoff. A score of <25 
was used to define malnutri�on (CANscore). Each a�ribute was 
scored based on specific described criteria from 1 to 4; 1 
being the maximum evidence of malnutri�on and 4 being 
the evidence of good nutri�on. The CAN score ranges 
between 9 as the lowest score and 36 as the highest score. 
Any score less than 25, was sugges�ve of malnutri�on. 
Collected sample was entered in Microso� excel 2010 and 
converted it into SPSS 23 version for sta�s�cal analysis.

RESULTS

In the study period of 6 months, September 2019 to March 
2020, the total of 400 term newborns was included to assess 
for fetal malnutri�on. Among the 400 newborns, the 
percentage of the male and female newborns was 51.5 and 
48.5 respec�vely. The maximum number of baby was born 
at 40th week of gesta�on which was 30.3%. The total 
number of neonates born via spontaneous vaginal delivery 
(SVD), lower segment caesarean sec�on (LSCS) and vacuum 
assisted vaginal delivery (VAVD) were 222(55.5%), 171 
(42.8%) and 7 (1.7%) respec�vely. 

Using the CAN score, 73(18%) of the newborn were 
categorized as malnourished (FM) and the rest 327 (82%) 
newborns were categorized as well nourished (WN).

Poudel A et al

1378ISSN: 2542-2758  (Print) 2542-2804 (Online)

Birat Journal of Health Sciences 
Vol. 6, No. 1, Issue 14, Jan-Apr 2021



Original Research Ar�cle

Table 1:  Baseline characteris�cs of the newborns

The mean age of the mother of the newborns with FM was 
less than those without FM. The anthropometric measure 
of the mother also had significant impact on fetal 
malnutri�on. The FM was observed to be higher in the 
mothers who had less pre pregnancy weight and height. 
The other maternal factor like body mass index (BMI) and 
Mid Arm Circumference was also significantly higher in the 
mother of newborns without FM as compared to the 
mother with FM babies. More importantly, the average 
weight gain in the pregnancy in the mothers with FM was 
8.07 kg, which was lower as compared to the mothers 
without FM which was 9.96 with p value of <0.001  The .
comparison of various the maternal baseline characteris�cs 
among the newborns with fetal malnutri�on and without 
fetal malnutri�on is shown in Table 2.

Similarly, the FM was significantly higher among the babies 
born to mothers who were teenage, primipara, and 
vegetarian as shown in Table 3. 

Table 2: Comparison of the maternal baseline characteris�cs 
between babies with FM and those without FM

Table 3: Prevalence of the factors associated in pregnancy 
among the babies with and without fetal malnutri�on

The presence of the adverse maternal condi�on like 
Pregnancy Induced Hypertension (PIH), Antepartum 
Hemorrhage (APH), Urinary Tract Infec�on (UTI), and fever 
during pregnancy had significant impact in fetal 
malnutri�on. Similarly, the prevalence of maternal DM and 
HIV was higher in malnourished group but the p value was 
not significant.

Table 4: The maternal disease condi�on associated in 
pregnancy among the mothers of babies with and without 
fetal malnutri�on

DISCUSSION

In this cross sec�onal observa�onal study, the 400 term 
newborns were included. Using the Clinical Assessment of 
the Nutri�onal Score (CANscore), we found 73 (18.2%) term 
neonates had clinical evidence of the Fetal Malnutri�on. 
The similar results were also reported in the Indian 

19popula�on in the different study conducted bySinghal et al,  
20 21 22Deodhar et al,  Faheem et al,  and Soundhaya et al  ranging 

from 17.5 to 24%.Similarly, the prevalence of fetal 
malnutri�on was found to be 18% in the Nigerian popula�on 

8in the study conducted by Adebami et al.  However, the 
prevalence of FM was found to be low with the value of 7.6% 

23in the study conducted in Spain.  The varia�on of the results 
among the various popula�ons may be due to lack of adequate 
maternal health care and nourishment in the developing 
countries as compared to developed na�ons.

In Nepal, there is paucity of literature for the prevalence of 
the FM. The poor nutri�onal status of the fetus is described 
by the use of terminology like LBW and SGA. According to 

24the literature, the prevalence of LBW in Nepal is 11.2%.  The 
17SGA in Nepal ranges from 10-72%.  The low birth weight, 

SGA criteria cannot be used to assess the fetal malnutri�on.  
The various studies have shown that even in the AGA babies, 

7,23,25there may be presence of fetal malnutri�on.  So, all the 
neonates should be evaluated clinically from head to toe, 
assessing the texture and fullness of hairs to the acquired 
muscle mass and fats in different part of the body , while 
assessing the fetal  nutri�onal status .

We observed the mean difference of various maternal 
factors like age of the mother, height of the mother, pre-
pregnancy weight, BMI, mid arm circumference and weight 
gain during pregnancy was   sta�s�cally significant between 
the mother of neonates with fetal malnutri�on and without 
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FM. In other words mean age of the mother, height, pre 
pregnancy weight, BMI, MAC and weight gain in the 
pregnancy was lower in the mother with malnourished 
babies. The study done by Adebami et al in Nigerian 

8popula�on has also shown similar results. The maternal 
weight, height, BMI and MAC are the indicators for the 
maternal nutri�onal status. Since the fetal growth also 
depends on the availability of the nutrients from the mother 
transplancentally, the malnourished mother has inadequate 
supply of the nutrients to their fetus predisposing them to 
the adverse environment. The study done by Skokic et al 
evalua�ng the associa�on of Low Birth Weight with 
maternal socio-demographic status during 1992–1995 war 
period in Bosnia had shown that poor socioeconomic 
condi�on and poor nutri�onal status of mothers during the 
war period has resulted in the higher number of LBW babies 

26 as compared to normal period in Bosnia. The maternal 
under-nutri�on not only increases the risk of fetal 
malnutri�on and impaired development but also perpetuates 
an intergenera�onal vicious cycle of malnutri�on.

8Similarly the study done by Adebami et al,  the maternal 
factors like teenage pregnancy, primiparity, low lower 
socioeconomic condi�ons, no antenatal  care were higher 
in the mother with fetal malnutri�on. Similar results were 
seen in the study done by Deodhar J et al for primiparityand  

20adverse maternal age.  Though the legal female marital age 
is declared to be 21 year by the government of Nepal,  the 

27median age of marriage is between 16-19 years in Nepal.  
Early marriage will lead to primiparity at teenage. Due to 
the immaturity of the female reproduc�ve system, 
inadequate prenatal weight gain, and in part by sociocultural 
and life style factors might result in the fetal malnutri�on in 

28 the teenage mother. Lack of antenatal care in the mother 
deprives her from appropriate medical and nutri�onal 
counseling, and antenatal interven�on for the preventable 
causes for the fetal malnutri�on.

In our study, we found that babies of the vegetarian 
mothers had higher incidence of fetal malnutri�on. In a 
study done by Koirala AK et al, it was found that vegetarian 
mother were more likely to give  birth to low birth weight 

29 babies. Maternal nutri�on during gesta�on, especially 
dietary protein intake, is a key determinant in embryonic 
survival, growth, and development. Low maternal dietary 
protein intake can cause embryonic losses, intra-uterine 
growth restric�on, and reduced postnatal growth due to a 
deficiency in specific amino acids that are important for cell 
metabolism and func�on. The studies has shown the 
dietary supplementa�on amino acid like of Arginine during 
gesta�on has been effec�ve in improving embryonic survival 

30and development of the conceptus in humans.  With the 
different socio-cultural value and poverty in the country like 
ours, the pregnant mothers have high chance of ge�ng 
unbalanced diet. The vegetarian mothers are even more 
prone to get less  protein from the unbalanced vegetarian 
diets. Rather than the type of the diet, it is very important to 
supply adequate protein diet for the pregnant woman 
considering their socioeconomic status, cultural acceptance 
and their choice of the diet. 

In our study, adverse maternal condi�on like PIH, APH, UTI, 

fever during pregnancy, HBsAg posi�ve status of mother had 

sta�s�cally significant impact in fetal malnutri�on. The 
8results were similar to the results by Adebami et al.  Decreased 

utero-placental perfusion and increased inflammatory 

process present in the condi�ons like  maternal infec�on, 

PIH and APH , are the main culprit for abnormal  intrauterine 
31,32growth.  The prevalence rate of maternal condi�on like 

DM and HIV were higher in the malnourished group but was 

sta�s�cally insignificant. As the effect of maternal diabe�cs 

may also lead to the baby with higher birth weight, the 

associa�on may not be sta�s�cally significant. With the 

availability of good an�viral drugs against HIV, there might 

be less impact on fetal nourishment in utero. 

The prevalence of history anemia was similar in the both 

group in our study. This could be explained by the various 

interven�on carried by government to address the issue of 

anemia like supplementa�on of iron and folic acid, 

deworming for pregnant women and promo�on of the use 

of mosquito nets in malaria-endemic areas that might have 

saved the fetus from the adverse effect of anemia in the 

utero.  With the implementa�on of  various strategies by 

Nepalese Government, the incidence rate of the anemia in 

the Nepalese pregnant woman has significantly decreased 
33from  74 % to 26%.

CONCLUSION

The CAN score is the simple score that could be used to 

diagnose fetal malnutri�on. The various maternal factors 

(teenage pregnancy, primiparit, low mid arm circumference, 

food habits) and disease condi�ons (PIH, APH, UTI, fever 

during pregnancy, HBsAg posi�ve status of mother) are 

related to fetal malnutri�on with sta�s�cal significance.

LIMITATION OF THE STUDY

The Canscore should be done to every newborn to assess 

the fetal nutri�onal status irrespec�ve of birth weight. 

But,we could only assess the 400 term newborns in our 

study.

Being a single centered study done in the eastern part of 

Nepal, the known maternal factors causing FM in our study 

may vary due to different socioeconomic, cultural and 

geographical varia�ons across the country.

RECOMMENDATIONS 

There should be implementa�on of more accessible 

programs which address the issues of the maternal nutri�on 

and the maternal health care that are the main cause of the 

fetal malnutri�on. The implementa�on of health policies 

that expand maternal health services and nutri�onal 

educa�on will have a great impact on the reduc�on of the 

fetal malnutri�on and the breakage of the intergenera�onal 

cycle of malnutri�on.
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