
60 THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 19, NO. 2, 2006

Clinical examination of pregnant women by paramedical and
medical personnel: An assessment of consistency of findings
in a field study
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ABSTRACT
Background.Background.Background.Background.Background.     As a part of a project to improve the

maternal and child health services in 4 primary health centres
(PHCs) in Bellary and Raichur districts of Karnataka, we
assessed the consistency in recording symptoms, signs and
some clinical observations of pregnant women by three
examiners�the junior health assistant, medical officer of the
PHC and a private medical practitioner.

Methods.Methods.Methods.Methods.Methods.     One hundred seventy-four pregnant women were
examined independently by the three examiners on the same day
for 4 symptoms reported by the women themselves, 4 signs

assessed by the examining person and 9 simple clinical
observations. Agreement rates in each examiner pair for
each parameter were assessed.

Results.Results.Results.Results.Results.     We found poor rates of agreement in assesment of
various parameters by each observer pair. The disagreement
rates were lower between the two doctors compared with those
between the junior health assistant and each doctor.

Conclusion.Conclusion.Conclusion.Conclusion.Conclusion. The agreement rates between various healthcare
personnel in assessing pregnant women are low. There is a need
for measures to correct this situation
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INTRODUCTION
Periodic clinical examination of pregnant women is one of the
important components of the Maternal and Child Health programme
(now called the Reproductive and Child Health programme) of
primary health centres (PHCs) in rural areas. Many studies have
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shown that care to pregnant women, especially in rural areas by
the staff at PHCs and subcentres, is confined mainly to tetanus
toxoid (TT) immunization and distribution of iron and folic acid
tablets (IFA), and that clinical examination is often not done.1

Consequently, in practice, no services are offered to a pregnant
woman based specifically on the findings of a clinical examina-
tion.

The International Institute for Population Sciences, Mumbai in
collaboration with the Population Research Centre, Dharwad is
implementing a project in 4 PHCs of Bellary and Raichur districts
of Karnataka2 to improve the coverage and quality of maternal and
child health services. This is being done using few additional
resources, by imparting training to the staff, ensuring periodic
clinical examination of all pregnant women, better monitoring and
evaluation of the health services, and providing external technical
support wherever needed.

In the project, our attempt is to increase the involvement of
paramedical personnel, especially the junior health assistant (JHA)
earlier called auxiliary nurse midwife or ANM, in the examination
of pregnant women, assessment of pregnant women’s risk status
and arranging for necessary treatment. Symptoms and signs
reported by the patients or observed by the doctor or paramedic are
subject to measurement and reporting errors, and any treatment
based on these cannot be considered as ideal. However, in the
absence of sophisticated equipment and facilities in PHCs and
subcentres, periodic clinical examination of pregnant women and
provision of additional services can be expected to increase
awareness among women in the community about the need for
antenatal care and motivate them to visit a health centre regularly
for an antenatal check-up. In this study, we assessed the consis-
tency in clinical examination of pregnant women by paramedical
and medical personnel in an attempt to identify methods to
improve the consistency and reliability of their observations. We
included a comparison with a private medical practitioner because
of the general impression that government doctors are less inter-
ested in their patients than private practitioners.

METHODS
This prospective study included 174 pregnant women from the
project area (8 subcentres of 4 selected PHCs in Bellary and
Raichur districts of Karnataka state). Each pregnant woman was
examined independently by 3 examiners—the JHA of the area,
medical officer (MO) of the PHC and a private medical practitio-
ner (PMP)—on the same day. The PMP was a recent medical
graduate who had begun private practice in Dharwad, which is
located outside the area covered by the study subcentres; and was
paid a transportation allowance and a token honorarium. Of the 4
MOs, 3 had an average of 2 years’ experience whereas 1 had over
10 years of experience. All the examiners (JHAs, MOs and PMP)
had received training in the basics of maternal and child care and
risk assessment.

Under this project, in September 2004, women JHAs and MOs
of PHCs were given training in clinical examination for risk
assessment of pregnant women, mothers who had recently deliv-
ered and their newborn children. This 2-day training conducted at
their respective district headquarters during September 2004
included lecture–demonstrations followed by field demonstra-
tions on assessment of all the symptoms, signs and measurements
that were used in this study. The JHAs and MOs were also
supplied with the necessary equipment, including a weighing
machine, height measuring tape, blood pressure measuring appa-
ratus, stethoscope and thermometer. Training manuals in repro-

ductive and child health prepared by the Ministry of Health and
Family Welfare, Government of India3 served as the core train-
ing material. Based on these manuals, two handouts in Kannada
were prepared by the project team and distributed to the
trainees.4

Antenatal clinics were held at the 8 subcentres and pregnant
women from the villages attached to these subcentres were moti-
vated to attend these clinics; transport for this purpose was
provided as part of the study. In some cases, a clinic was also
conducted in a village other than the subcentre village, on the same
day. About 30% of all pregnant women attended these clinics.

Background information of the attendees such as name, age,
village, education, occupation and order of pregnancy was re-
corded on arrival. They were then seen independently by the JHA,
the MO and, finally, the PMP. Each examiner collected and
recorded the data independently, using a prescribed form, which
was identical for all the examiners. The JHA, MO and PMP used
separate rooms within the subcentre. If adequate space was not
available, the two doctors were given partitioned space within the
same room in the adjoining anganwadi centre or panchayat
building. Each examiner retained the filled forms and did not
share these with the other examiners.

In some instances, the pregnant women did not report for the
second or third examination. Hence, of the 174 women examined
by the JHA, 171 were examined by the PMP and only 111 by the
MO of the PHC. In some cases, the examiners, especially the
doctors, did not fill some of the items in the forms.

Parameters assessed by examiners
The parameters assessed were those that are commonly ascer-
tained during routine antenatal check-up and were grouped as
follows:

1. Information/symptoms reported by the pregnant women;
2. Signs recorded by the examiner; and
3. Clinical observations by the examiner.

Information/symptoms reported by the pregnant women. This
category included 4 items: (i) duration of pregnancy based on the
last menstrual period (LMP); (ii) respiratory symptoms (acute or
chronic cough); (iii) bleeding per vaginum; and (iv) convulsions
during pregnancy. Independent assessments of the duration of
pregnancy were considered to be in agreement if these were within
2 weeks of each other.

Signs recorded by the examiner. The 4 signs assessed were
(i) colour of the tongue (normal or pale), (ii) colour of the nails
(normal or pale), (iii) conjunctiva (normal or pale), and
(iv) swelling of the feet (presence or absence).

Clinical observations by the examiner. Nine items were as-
sessed in this group. Of these, 6 items were measured on a
continuous scale and acceptable variations between observers
were: (i) height (1 inch), (ii) weight (1 kg), (iii) pulse rate (6 beats/
minute), (iv) systolic blood pressure (10 mmHg), (v) diastolic
blood pressure (10 mmHg), and (vi) fundal height expressed as
estimated gestation period (2 weeks). The remaining 3 variables
were discreet: (i) foetal growth (normal or not), (ii) foetal lie
(longitudinal, transverse or oblique), and (iii) foetal presentation:
lower segment or otherwise.

Assessment of interobserver agreement
Agreement between each pair of examiners, namely (i) the JHA
and MO, (ii) the JHA and PMP, and (iii) the MO and PMP, was
calculated for each study variable. For each variable, we expected
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a 90% or better agreement between any two examiners. We
therefore tested the statistical significance of the agreements
observed to be below this expected value (0.90) using one-tailed
t tests; t values below –2.0 indicated a significant disagreement
between the two examiners.

Assessment of interobserver consistency
For each examiner pair, significant disagreement on 2 or more of
the 4 symptoms was taken as indicating poor consistency between
these examiners. A similar criterion was used for the assessment
of consistency in eliciting signs. For clinical measurements,
disagreement on ≥3 of the 6 continuous variables was considered
as poor consistency.

RESULTS
Information/symptoms reported by the women
Of a total of 12 comparisons (4 variables and three pairs of
examiners), 5 showed significant disagreement (Table I). The
agreement on duration of pregnancy was poor for all the three
examiner pairs. Of the 4 parameters, the two doctors disagreed on
only 1. There was significant disagreement on the presence of
‘respiratory problems’ between the JHA and the two doctors.
However, there was nearly complete agreement on bleeding per
vaginum and convulsions between the three examiners. The
maximum disagreement was between the JHA and the doctors
(Table I).

Table II shows the distribution of the number of parameters
with agreement among the 4 variables in this group among
different examiner pairs. The poor consistency rates were 9%
between the JHA and the MO, and 10.5% between the JHA and
the PMP. The 2 doctors showed consistency in their findings.

Signs recorded by the examining person
Of the 12 comparisons (4 variables and three pairs of examiners),
8 showed significant disagreement. Even between the two doc-
tors, there was significant disagreement in 3 of the 4 parameters.
If the absolute t values are taken as indicating the extent of

disagreement, the greatest disagreements were between the
JHA and the doctors (Table I).

Table II presents the distribution of the number of param-
eters with agreement among the 4 variables in this group in
different examiner pairs. The poor consistency rates were 27.2%
between the JHA and MO, 23.1% between the JHA and the PMP
and 27% between the 2 doctors.

Clinical observations
Of the 27 comparisons (9 variables and three pairs of examiners),
17 showed significant disagreement. Of the 9 comparisons be-
tween the two doctors, 6 showed significant disagreement, includ-
ing even simple clinical observations such as height, weight, pulse

TABLE I. Assessment rates for each parameter in different examiner pairs

Parameter assessed JHA with MO JHA with PMP MO with PMP
Agreement/total observations (%) t value Agreement/total observations (%) t value Agreement/total observations (%) t value

Symptoms
Duration of pregnancy 47/100 (47.0) –8.57 86/153 (56.2) –8.40 59/100 (60.2) –5.92
Respiratory problem 91/110 (82.7) –2.01 137/169 (81.1) –2.95 107/111 (98.2) na
Bleeding per vaginum 108/110 (98.2) na 166/168 (98.8) na 109/109 (100) na
Convulsions 108/110 (98.2) na 166/168 (98.8) na 109/109 (100) na
Signs
Tongue pale 75/110 (68.2) –4.89 87/169 (51.5) –9.98 65/111 (59.3) –6.55
Pale nails 77/110 (70.0) –4.56 123/169 (72.8) –5.01 80/111 (73.0) –4.02
Conjunctiva pale 81/110 (73.6) –3.88 147/169 (87.0) –1.16 81/111 (73.9) –3.84
Swelling of feet 106/110 (96.4) na 165/169 (97.6) na 108/109 (99.1) na
Clinical observations
Height 35/59 (59.3) –4.76 63/112 (56.3) –7.16 37/60 (61.7) –4.47
Weight 81/109 (74.3) –3.73 108/169 (63.9) –7.04 86/110 (79.1) –2.80
Pulse rate (per minute) 50/108 (46.3) –9.07 82/167 (49.1) –10.54 51/109 (47.7) –8.80
Systolic BP 85/108 (78.7) –2.85 118/167 (70.7) –5.46 89/111 (80.2) –2.58
Diastolic BP 91/109 (83.5) –1.82 107/168 (63.7) –7.07 86/111 (77.5) –3.14
Fundal height 51/92 (55.4) –6.64 75/151 (49.7) –9.87 66/98 (67.3) –4.77
Foetal growth normal 36/37 (97.3) na 48/48 (100) na 30/30 (100) na
Foetal lie 18/19 (94.7) na 38/41 (92.7) na 21/21 (100) na
Foetal presentation is vertical 16/17 (94.1) na 35/37 (94.6) na 22/22 (100) na

na  not applicable JHA junior health assistant MO medical officer PMP private medical practitioner

Table II. Distribution of number of variables with agreement in
each group

Group Parameters Examiner pair
with agreement JHA and MO JHA with PMP MO with PMP

Symptoms 0 2 (2.0) 1 (0.7) 0
(n=4) 1 0 1 (0.7) 0

2 7 (7.0) 14 (9.2) 0
3 53 (53.0) 67 (44.1) 41 (41.0)
4 38 (38.0) 69 (45.4) 59 (59.0)

Signs 0 2 (1.8) 2 (1.2) 0
(n=4) 1 25 (22.7) 12 (7.1) 18 (16.2)

2 3 (2.7) 25 (14.8) 12 (10.8)
3 12 (10.9) 60 (35.5) 27 (24.3)
4 68 (61.8) 70 (41.4) 54 (48.6)

Clinical 0 0 1 (0.9) 0
observations 1 0 4 (3.8) 0
(n=6) 2 5 (8.8) 16 (15.1) 3 (5.1)

3 7 (12.3) 26 (24.5) 10 (16.9)
4 23 (40.4) 33 (31.1) 15 (25.4)
5 18 (31.6) 20 (18.9) 24 (40.7)
6 4 (7.0) 6 (5.7) 7 (11.9)

Values in parentheses are percentages JHA junior health assistant
MO medical officer PMP private medical practitioner
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rate, systolic and diastolic blood pressures and fundal height.
However, with regard to foetal growth, there was agreement
between the two doctors. Of the 18 comparisons between the
JHA and the 2 doctors, there was significant disagreement in 11
(Table I).

Table II presents the distribution of the number of agree-
ments in the 6 continuous parameters in each examiner pair;
foetal growth, foetal lie and foetal presentation were excluded
from this analysis as the number of observations for these
variables was too small for pair-wise comparison. The poor
consistency (agreement on <3 variables) rates were 21.1%
between the JHA and MO, 44.3% between the JHA and PMP
and 22% between the 2 doctors.

DISCUSSION
The diagnosis of and treatment for pregnant women visiting
PHCs or subcentres is based largely on symptomsand signs,
either reported by the women themselves or elicited by para-
medical or medical personnel. In a few cases, appropriate
biochemical and pathological tests are carried out.5,6 Hence,
clinical examination has an important role in the care of pregnant
women visiting antenatal clinics at PHCs. Regular clinical
examination of pregnant women in rural areas could help to
reduce maternal morbidity and mortality.7

We assessed the reliability of signs, symptoms and clinical
observations among pregnant women by three types of examiners
in a rural field setting in Karnataka. The findings of these exam-
iners lacked consistency, with a high frequency of disagreement
even on simple parameters, not only between the JHA and doctors
but also between the two doctors. For example, the agreement
rates for ‘pulse rate’, presence of a ‘pale tongue’ and duration of
pregnancy between the two doctors were as low as 48%, 59% and
61%, respectively.

These large disagreement rates are disconcerting. Our data
indicate that paramedical and medical personnel in rural areas do
not take adequate care while examining pregnant women. Apathy,
lack of concern for the health of mothers and sloppiness seem to
underlie the poor consistency between the results obtained by two
independent examiners.

It may be argued that the parameters recorded have inherent
problems that preclude accurate assessment. For instance, recall
of the LMP date by pregnant women is known to be poor.
However, the medical and paramedical personnel participating in
the study had received prior training about ways to encourage
correct recall of this information. Further, we ignored differences
in estimated gestational age of up to 2 weeks. Thus, better
agreement rates would be expected on these parameters.

Surprisingly, there was significant disagreement between the
doctors in the ascertainment of common signs such as ‘pale
tongue’, ‘pale nails’, and ‘pale conjunctiva’. Also, there was
significant disagreement in several quantitative measurements

frequently used in antenatal clinics though these were mea-
sured on the same day and at the same place. In general,
disagreements observed between the JHA and the doctors
were similar to those between the doctors. The quality of
medical care given to pregnant women on the basis of such
unreliable measurements is open to question. Thus, the find-
ings recorded by a doctor at a PHC may not be considered
sacrosanct. We believe that these disagreements may be re-
lated, at least in part, to lack of attention to detail while taking
measurements.

This study was carried out in the rural areas of the two most
backward districts of Karnataka state, Bellary and Raichur, where
medical and paramedical personnel function under difficult and
deprived conditions. Hence, these findings cannot be generalized
across the country. However, the study indicates the need for a
regulatory and monitoring mechanism to ensure the quality of
healthcare provided by healthcare personnel in rural areas under
governmental programmes.

Our data point to an urgent need for mandatory periodic
refresher courses on maternal care for JHAs and MOs. Training
manuals for medical and paramedical personnel, prepared by the
Ministry of Health and Family Welfare, can be used for this. These
manuals can also be used to assess the quality of services provided
by the workers. In addition, efforts should be made to change the
attitude of all those providing maternal healthcare. Periodic clini-
cal examination of all pregnant women at home or at a health
centre should be made a mandatory function of the staff of the
PHC. It may also be necessary to modify the training curricula for
JHAs and medical doctors to include ‘essential skills’ needed for
maternal care. Better training, retraining and periodic assessment
of the knowledge and skills of paramedical and medical workers
may help improve the reliability of physical examination of
pregnant women, and hence the quality of maternal care provided.

There is also an urgent need to set up independent professional
monitoring of the work of JHAs and doctors, by professional
bodies such as the Medical and Nursing Councils.
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