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Abstract
Objective: Adequacy of prenatal care utilization index [APNCU] assesses the adequacy of prenatal care by the time of
and number of visits. The present study was conducted with the aim to find out the correlation of APNCU index with
fetomaternal outcome in the tribal area of Chhattisgarh. Material and Method: This cross sectional observational study
was conducted in the newly started medical college of Surguja district which is a tribal area of Chhattisgarh. It involved
400 women with singleton pregnancy who reported in the labor room for delivery. APNCU index was calculated and
categorized as 1) Intensive: 110% (>16) received.2) Adequate: 80% to 109% (13-16), c) Intermediate: 50% to 79% (8-15)
th
and d) Inadequate: < 50% (<8) visits received. Care started by 4 month in first three and after that in the last category.
The primary outcome was a composite arithmetic sum of adverse perinatal outcomes including fresh stillbirth, 5-minute
Apgar score < 7 and NICU admission as well as the maternal outcome.
Results: 206 (51.5%) had Inadequate APNCU index whereas 187(46.75%) had Intermediate and only 07(1.75%) had
Adequate and nobody had intensive index. Composite adverse perinatal outcome was significantly higher in the
inadequate group women in comparison to intermediate and adequate groups. These cases also had poorer maternal
outcome. Poverty, illiteracy and social/cultural taboos and access to antenatal care were the main reasons for poor PNC
indices in our study.
Conclusion: Prenatal care is important to improve the fetomaternal outcome but needs awareness and optimization in
tribal area of Chhattisgarh.
Keywords: APNCU, Fetomaternal outcome etc.

1. Introduction
Prenatal care has a history of more than 100 years. It is
currently among the most important services provided by
health care system and its use is gaining increasing
popularity. The purpose of prenatal care is to deliver a
healthy newborn without jeopardizing the mothers
health.[1] WHO has estimated that more than 500,000
mothers die each year because of pregnancy and related
complications. Nearly 88% to 98% of all maternal deaths
can be avoided by proper care during pregnancy and
labour. Around seven millions of perinatal deaths in the
developing countries were due to maternal health
problems. Four millions were still birth and three millions
were early neonatal deaths[2] Adequate pre natal care
was recognized as an important factor in the reduction of
maternal and newborn deaths.[3] WHO has developed
specific guidelines regarding the timing and content of
prenatal care visit.[4] The new index used for more
accurate and comprehensive measurement of prenatal
care is called adequacy of prenatal care utilization index
[APNCU], this index assesses the adequacy of prenatal

care by the time of and number of visits. APNCU index
[referred to Kotelchuch index] is newly measured index
comprised of two part-:the month in which PNC is
initiated and the number of visit from initiation of care
until delivery. The new index does not only measure the
quality of service but also quantitative correlating.
Prenatal care can be categorized on scale by using the
number of visit were initiated. [5] Prenatal care is a
comprehensive antepartum care involving a coordinated
approach for the well being of the fetus as well as that of
mother. Inadequate care during pregnancy leads to
undesirable outcomes, including preterm labor and low
birth weight, neonatal mortality or morbidity.[6]
Outcome of pregnancy depends, to a large extent, on
the availability and effectiveness of antenatal care. In the
low resource settings, unskilled care before , during and
after child birth, late start and inconsistent attendance of
antenatal care is frequently seen. The goal of antenatal is
achieved by : detection and early treatment of problems
and complications; prevention of complications and
diseases; health promotion, preparation for child birth
and potential complications.[7] A large majority of
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deaths are preventable with three-quarters directly
associated to obstetrics complications such as
hemorrhage, infections, pregnancy induced hypertension.
Prenatal care is the best strategy to improving of
mother and child health. There is no general agreement
between the association of prenatal care (PNC)and
pregnancy outcome and information about PNC are
scarce.[8,9] The situation is assumed to be worse in
remote tribal areas. The present study was conducted
with the aim to find out the correlation of APNCU index
with fetomaternal outcome in the tribal area of
Chhattisgarh.

Statistical significance was defined as a p value of less
than or equal to 0.05.
Results
Majority women in the study group were between 18-35
year of age group, belonged to lower- middle income
group, from rural area and had only school education.
(table -1)Out of 400 women in the study group, maximum
i.e. 206 (51.5%) had Inadequate APNCU index whereas
187(46.75%) had Intermediate and only 07(1.75%)
Adequate index. None of the women had Intensive
APNCU Index. (Table -2).

Method and Material

The primary outcome was a composite arithmetic sum of
adverse perinatal outcomes including fresh stillbirth, 5minute Apgar score < 7 and NICU admission. A ‘born
healthy’ neonate was defined as a live neonate with 5minute Apgar ≥7 and no neonatal morbidity.
Secondary outcomes were the individual components
of the composite outcome and included serious maternal
morbidity or mortality. The women and their neonates
were followed up in the post-operative period till their
discharge from hospital.
Statistical analysis was done and analyzed using the
Statistical Package for Social Sciences (SPSS) version 20
software and presented in figures and tables. Chi square
test was used to measure the strength of associations
between the APNCU and outcomes.

Intensive n=0

th

Inadequate: prenatal care begins after the 4 month or
less than 50% of recommended visits (<8)

Adequate
n=7

th

Intermediate: prenatal care begins by the 4 month and
50% to 79% of recommended visit (8-15) received.

<18
0
18-30
375
>30
25
Socioeconomics
Status
<5000
169
5000-15000
220
>15000
11
Residence
Urban
95
Rural
305
Educational
Status
Higher secondary
374
Graduate
25
Post graduate
01

Intermediate
n=187

th

Adequate: prenatal care begins by the 4 month and 80%
to 109% of recommended visit (13-16) received.

Age(years)

Inadequate
n=206

th

Intensive: prenatal care begins by the 4 month and
110% or more of recommended visits (>16) received.

Table-1 Demographic distribution of cases according to
APNCU index grade

N=400

The present study was conducted in Surguja district
which is a tribal area of Chhattisgarh between September
2016 to Feb2017 in the recently started Government
Medical college Ambikapur.
This cross sectional
observational study of 400 women with singleton
pregnancy was performed at the time of reporting in the
labor room for delivery. A complete history was taken
including previous antenatal visit, number as well as
month of pregnancy in which antenatal care started on
the recall basis and documentation . Based on the history
and evaluation of her records, a composite measure was
assessed based on gestational age, the trimester prenatal
care began and the number of prenatal visit made based
on ACOG standards of one visit per month till 28 week,
one visit every 2 weeks till 36 weeks and after 36 weeks,
one visit per week . APNCU index was calculated and
categorized in following categories:

N0
%
0
0
188
50.13%
18
72%

N0
%
0
0
180
48%
07
28%

N0
%
0
0
07
1.86%
0
0

N0
%
0
0
0
0
0
0

89
52.6%
117
53.18%
0
0

80
47.33%
100
45.45%
07
63.63%

0
0
03
1.36%
04
36.36%

0
0
0
0
0
0

40
42.10%
166
54.42%

50
52.63%
137
44.91%

05
5.26%
02
0.65%

0
0
0
0

193
52.02%
13
59.09%
0
0

178
47.97%
09
40.90%
0
0

03
0.80%
03
13.63%
01
100%

0
0
0
0
0
0

Table -2 Distribution of cases according APNCU index
Apncu Index grade
Inadequate
Intermediate
Adequate
Intensive
Total

total number
206
187
07
0
400

Percentage
51.5
46.75
1.75
0
100

There were 68 (34.18%) preterm births, out of which 58
(29.3%) were live and 10 ( 4.85%) were still births, All the
preterm still births occurred in the inadequate group
only.
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Table -3 APNCU index and mode of delivery

alive
Inadequate
Intermediate
Adequate
Intensive
Total

No.
206
187
7
0
400

full term vaginal
delivery
alive
sb
No.
%
No.
%
118
57.28
09
4.36
120
64.17
1
0.53
06
85.71
0
0
0
0
0
244
10
4.86

Preterm vaginal delivery

APNCU index grade
%
51.5
46.75
1.75
0
100

No.
34
24
0
0
58

%
16.50
12.83
0
0
29.33

sb
No.
10
0
0
0
10

%
4.85
0
0
0
4.85

P
value

caesarian section
alive
No.
34
42
0
0
76

%
16.50
22.45
0
0
38.95

sb
No.
01
0
01
0
02

%
0.48
<0.05

14.27
0
14.75

Table- 4 Distribution of cases according to APNCU index and composite adverse neonatal outcome

Apgar <7 at 5 min
( nicu admission)

APNCU index grade

Inadequate
Intermediate
Adequate
Intensive
Total

No.
206
187
07
0
400

%
51.5
46.75
1.75
0
100

No.
06
02
0
0
08

%
2.91
1.06
0
0
3.97

meconium
aspiration
( nicu admission)
No.
11
3
0
0
14

%
5.33
1.45
0
0
6.78

Perinatal mortality
fresh still births
+
Early neonatal
death
No
%
20+3
11.1
01+2
1.6
01
14.27
0
0
22
21.48

Composite
adverse neonatal
outcome

40( 19.4)
08 (4.27%)
01 (14.27%)
0
49

Table -5 Relation of APNCU index grade and maternal outcome
APNCU index grade
No.
Inadequate
206
Intermediate
187
Adequate
07
Intensive
0
Total
400

%
51.5
46.75
1.75
0
100

No events
No.
%
192
97.o8
184
0
7
0
0
0
383
97.08

Pph
No.
02
0
0
0
02

%
0.97
0
0
0
0.97

Although greater number of these women had live
preterm births in comparison to those of intermediate
group, the difference was not significant statistically.
Maximum women i.e. 6 (85.71%) with adequate index
had full term delivery of a live infant in comparison to 118
(57.28%) of the inadequate indexed group. ( p= < 0.05,
significant). There was only one full term still birth in the
adequate (delivered by caesarean section, the indication
being cord prolapse) as well as intermediate group
(delivered vaginally) each which when compared to 10
(4.84%) cases of inadequate group, was significant
statistically (p= <.05). The mode of delivery in various
groups was comparable.
There were higher incidences of neonatal morbidities
necessitating NICU admission in the inadequate group,
neonates with Apgar score < 7 at birth and having
meconium aspiration together were 17(2.9+5.33= 8.24%)
and by adding early neonatal death which occurred
during treatment along with fresh still births, the
composite adverse neonatal outcome of 40(19.4%) is
significantly higher than 8 (4.27%) of intermediate group
(p <0.05).
The maternal outcome was also unfavourable in
inadequate group with 14(6.79%) having labour or
puerperal complications and needing blood transfusion
owing to severe anemia or postpartum haemorrhage in

Septicemia
No.
%
04
1.94
0
0
0
0
0
0
04
1.94

Blood transfusion
No
%
O8
3.88
O3
1.60
0
0
0
0
11
5.48

Total
14 ( 6.79 %)
03 (1.60%)
00
00
17

comparison to 03(1.60%) of the intermediate group
needing blood transfusion due to severe anaemia.
(p=<0.01) (table-5)
Discussion
Life begins not only at birth but also before birth. The
health, diet and prenatal care can affect the early
developments and future wellbeing of the child and
health of mother. Prenatal care can improve the
wellbeing of mother and/or the baby and decrease the
burden of adverse prenatal outcome. Favorable outcome
means delivery of normal healthy infant without any
complication to the mother. The use and impact of
prenatal care varies across socio economics,
demographic, cultural and medical risk groups.
The present study was conducted in tribal area of
Chhattisgarh where poverty, illiteracy and social/cultural
taboos preclude availing antenatal care in the hospital.
These factors are reflected in the demographic profile of
women studied. The system of seeking guidance and
advice from some elder women of the family or society
outweighs the role offered by free medical consultation
offered in the government health institution
The rates of inadequate (including no PNC utilization)
among women in our study are more than 50 % and
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indicates the unavailability and/or unwillingness to avail
the PNC. The former precarious conditions an important
factor to consider as majority women in the group
belonged to rural area. Researchers have quoted
relatively higher number of antenatal visits in semi-urban
population in comparison to rural population. There was
no such difference in our study. [17]
The percentage of women receiving adequate care
was dismal and not a single woman had the intensive
score.
Low birth weight is a serious public health problems in
developing countries like India. Several studies using the
PNC utilization indices have demonstrated an association
between inadequate PNC utilization index and preterm
birth or low birth weight (LBW) [10-15]. In our study too,
women having inadequate APNCU index were having
significantly higher incidence of lower Low birth weight
th
(below 10 percentile for the gestational age) as well as
and its major antecedent of prematurity (<37 completed
weeks of gestation)
The reason for the observed association between
inadequate PNC and such births is not fully understood.
However it is likely that women who do not receive
adequate PNC are less likely to receive appropriate
supervision, early detection of pregnancy complications
and treatment. The age of the women across various
groups exhibiting adverse perinatal outcome was
comparable. One study from India has observed the
effect of teenage on pregnancy outcome which was
worse in terms of preterm births, low birth weight, low
APGAR score and incidence of dystocia in comparison to
their non-teenage counterparts. In our study no such
difference was found but the reason may be that none of
the participant was below 18 years of age. [16]
The maternal outcome was worse in the inadequate
group, the most prevalent medical complication was
severe anemia needing blood transfusion. The
compromised socio-economic status was a major
contributing factor as the majority were nutritional
anemia but the role of PNC, particularly supplementation
of iron and folic acid tablets to prevent and treat the
same cannot be understated.
Though, the adequate level of PNC is desirable for all
pregnant women, even if the intermediate APNCU index
is achieved, the outcome can be significantly improve as
is found in our study. This is an important observation as
the benefits of even a modest improvement in utilization
would be potentially beneficial in terms of less perinatal
mortality and morbidity and maternal health as well as
reducing health care costs.
There are issues involving access to health care also,
although the state government has started free transport
facilities for delivery, the APNCU index remains
inadequate in majority. Apart from increasing the
healthcare centers offering PNC, access and acceptance
for the same has to be improved. The need of hour is to
create and enhance public awareness regarding optimal
utilization of available healthcare facilities. This may be

achieved by electronic media, medico-social healthcare
workers and women welfare groups.
The APNCU index does not measure the quality of PNC
care which is an important determinant of the outcome.
In our study too, few women across various index of PNC
utilization failed to undergo investigations and
compliance/ comprehension of medication.
Further studies should go beyond simply counting the
number of visits and should also focus on the relationship
between quality of PNC.
Conclusion
Our study found that majority of pregnant women in the
tribal area of our state had inadequate PNC and has
reiterated association between inadequate prenatal care
and increased risk of perinatal death, preterm delivery,
poor apgar score at birth and low birth weight,
constituting adverse composite perinatal outcome. both
of which are major risk factors for neonatal morbidity and
mortality. Even the maternal outcome was worse than
those with intermediate and adequate PNC index. Apart
from availability and access for healthcare facilities, not
seeking prenatal care may be a manifestation of deeply
rooted social and economic factors. The need of the hour
is to increase facilities as well as awareness regarding
timely and preferably adequate otherwise at least
intermediate level of prenatal care for pregnant women
of tribal area of Chhattisgarh
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